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Key messages 

 

1. A Focus on Communities and the Associated Blind Spots  

 

Prominent within the urban resilience literature are articles that focus on community resilience at a local 

level. There is a rich and diverse literature that establishes evidence of programs and practices that can be 

effective in developing urban resilience at the local level. Research at this scale is more dense and deep 

than research at other scales. There is a tendency, however, for these studies to focus on enabling strategies 

and impeding factors for enhancing community resilience. Largely absent is a consideration of the trade-

offs involved in focusing on a community rather than city-wide or larger scale. A take-home message for 

practitioners, understanding that urban resilience operates at different scales, is not to lose track of the 

‘forest’ when looking at the ‘trees.’  

 

2. A Growing Importance of Networks  

 

Shifting to the interconnections that play out across networks, there is an awareness in the literature of the 

role that inter-city networks can play in urban resilience. Practitioners may stand to gain considerably by 

using and building networks as they develop strategies for urban resilience.  

 

3. Trending Towards Trade-Offs 

 

The urban resilience literature has typically been only remotely concerned with the trade-offs involved in 

resilience programming, or trade-offs that emerge when decisions are made concerning resilience. The 

shortage of research considering trade-offs, however, seems to be changing, with a growing number of 

articles examining the effects that choices and programs to build resilience in one area might have on other 

domains. The focus on trade-offs can be a rich source of insights for urban resilience practitioners; it can 

help expose the consequences of certain actions, and can allow decision makers to realistically engage 

with the competing interests at play. This paper has worked to synthesize what knowledge can be found 

on trade-offs in the domains of urban resilience in the hopes of contributing to a trend that stands to greatly 

support the work of practitioners.   

 

4. A Clear Absence of Institutional Factors to Support Implementation 

 

Empirical research does not say much on actual governance mechanisms and institutional factors. Many 

papers call for multi-scale, multilevel, multi-stakeholder interventions but very few give the actual 

capacities and mechanisms needed to achieve these. The lack of institutional factors in the urban resilience 

literature is a clear absence that potentially glazes over a depth of impeding factors and trade-offs.   

 

5. A Clear Absence of Longitudinal Studies 

 

Across the urban resilience research base there is an absence of longitudinal studies. Nonetheless, 

longitudinal studies could be an important tool to better understand how cities and their people are affected 

by shocks and stresses and a key instrument in developing an evidence base of effective ways of addressing 

a new age of complex, ‘wicked’ problems. 
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Executive summary 

 

Despite the growing popularity of the term, there is an important gap between the discourse on urban 

resilience and the capacity to develop resilience in practice. City officials are guided in their efforts by 

resilience frameworks (City Resilience Framework by Rockefeller and Arup 2015; Resilience Alliance 

2007) but lack a clear picture of factors and strategies that facilitate the implementation of urban resilience 

and of barriers that might prevent it from being realized. They face a considerable challenge as 

implementing resilience may require a transformation of the core principles of public administration. As 

urban actors take on this ambitious agenda, there is a considerable opportunity to learn from each other’s 

efforts. The present report assembles and shares the knowledge acquired to date from empirical studies 

that have attempted to implement urban resilience. We explore results through the lens of the City 

Resilience Framework (CRF) (Rockefeller and Arup 2015), which includes four dimensions (Health and 

Wellbeing, Economy and Society, Infrastructure and Environment, Leadership and Strategy) and 12 

drivers of urban resilience. We determined that it would be helpful to organize findings about strategies 

for urban resilience implementation to match a framework that is actively guiding many city actors in their 

work. We viewed the CRF ‘Leadership and Strategy’ dimension as a governance component as integrally 

involved in all three other dimensions and intrinsic to the implementation of resilience. Results are 

presented in terms of the enabling strategies, impeding factors and trade-offs identified in the literature. 

We then provide an appraisal of the state of evidence on implementing urban resilience and propose 

promising avenues for future research. 

 

The Health and Wellbeing dimension  

Within the explicitly resilience-focused literature, this dimension has received limited attention to date. 

While it is likely that evidence regarding the enabling factors, barriers and trade-offs connected with these 

drivers exists within domains such as public health, epidemiology, livelihoods, food security and 

economic development, the resilience-branded literature approaches these themes only superficially or in 

passing.  

 

In the CRF, ensuring public health services through integrated health facilities and responsive emergency 

services is described as a driver of the health and wellbeing dimension of urban resilience. As with 

supporting livelihoods and employment, the resilience-focused evidence in this area is patchy. In the 

context of international aid, there is evidence of resilience projects focused on health threats that are likely 

to increase with climate change, such as water-borne diseases with flooding, shifting incidence of vector 

(mosquito)-borne diseases over geographic areas and seasons, and the impact of heat stress (Brown 2012). 

The resilience of healthcare infrastructures in the global north, however, has received much less attention. 

This lack of attention persists despite lessons from contexts like New Orleans where two years after 

Hurricane Katrina, only one of the city’s seven general hospitals was operating at pre-hurricane levels 

(Carthey 2009). In terms of public health research, some attention focuses on the integration of resilience 

into public health, looking in particular at the US experience following the implementation of the 

Department of Health and Human Services Preparedness and Emergency Response Research Centers 

(PERRCs) program. Despite these studies, the knowledge gaps in this area remain noteworthy.  

 

The Economy and Society dimension  

Economy and Society, and particularly the driver ‘cohesive and engaged communities’, represents a major 

focus of the urban resilience literature. There is considerable evidence on enabling and impeding factors 

as well as some important insights into trade-offs.   
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The promotion of cohesive and engaged communities is one of the drivers of urban resilience with the 

most robust evidence base. As the CRF suggests, engaged communities, social networks and integration 

can reinforce collective resilience (Arup 2015:3). Several enabling strategies emerge from the literature 

relating to crafting messages and information, increasing capabilities and cohesion, and supporting 

community initiatives. Still, important impeding factors are recognized, such as failing to deeply 

accommodate opposing views and trade-offs related to time and community concerns. The CRF proposes 

that ensuring social stability, security and justice can drive the Economy and Society dimension of urban 

resilience through activities such as law enforcement, crime prevention and justice (Arup 2015:3). Though 

security and justice are not deeply treated in the urban resilience literature, certain themes related to 

enabling strategies and trade-offs are emerging.  

 

The Infrastructure and Environment dimension  

This dimension represents a rich area of resilience scholarship across all three of its drivers. The evidence 

base on enabling strategies, impeding factors and potential trade-offs provides insights into the 

relationship between infrastructure, the environment and urban resilience. Natural and man-made assets, 

as well as the continuity of services, are particularly well-developed areas of research. Within the reliable 

communication and mobility driver, there is greater emphasis in the research on communication than on 

mobility.  

 

Enhancing and providing protective natural and man-made assets through activities like environmental 

stewardship, effective land use planning, appropriate infrastructure and enforced regulations is presented 

by the CRF as one of the key drivers of this dimension. Integrating risk planning into urban design, 

engaging local perspectives, and building understanding and aligning incentives amongst parties are some 

of the strategies shown to enable this driver. Despite these experiences, however, multiple factors have 

been shown to hinder the implementation or adoption of protective asset strategies. From risk brokers with 

alternative priorities, to fragmented control and responsibility, to the constraints imposed by past 

decisions, there are numerous barriers to the provision of protective natural and man-made assets. The 

CRF proposes that through the provision of services, redundancy, active management and contingency 

planning, ensuring continuity of critical services can serve as a driver of the infrastructure and environment 

dimension of urban resilience (Arup 2015:3). The research focused on this driver reveals a number of 

enabling strategies, ranging from pre-established finance facilities to private sector engagement. However, 

the research also points to factors such as data and coordination gaps as well as trade-offs related to 

community involvement and local contractor engagement. The CRF presents diverse and affordable 

transport networks, along with information and communications technology, as key elements of reliable 

communication and mobility. While the evidence base on resilient transportation is sparse, literature on 

communication provides some insight into enabling strategies, impeding factors and trade-offs.   

 

Knowledge strength and gaps in urban resilience implementation empirical literature 

 

We identify some noteworthy observations into areas such as dominant focuses with the urban resilience 

literature, problems with the evidence in this domain, and gaps in lines of inquiry.  

 

A Focus on Communities and the Associated Blind Spots  

 

Prominent within the literature are articles that focus on community resilience at a local level. Be it the 

efficacy of narratives in empowering local resilience (Goldstein 2015), the role of dialogue in fostering 

urban resilience (Henceroth 2015), or the part that local culturally specific networks can play in disaster 

response (Kenney 2014), there is a rich and diverse literature that establishes evidence on the programs 
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and practices that can be effective in developing urban resilience at the local level. Research at this scale 

is more dense and deep than research at other scales within the urban resilience literature.  

 

Within this community-focused research, there is a tendency for studies to focus on enabling strategies 

and impeding factors for enhancing community resilience. Largely absent, however, is a consideration of 

the trade-offs involved in focusing on a community rather than a city-wide or larger scale. For instance, 

while the resilience and DRR literature has long been critical of a top-down approach to risk management 

and disaster response, what trade-offs might emerge when shifting to a highly local and decentralized 

approach to resilience? A take-home message for practitioners—understanding that urban resilience 

operates at different scales—is not to lose track of the ‘forest’ when looking at the ‘trees.’  

 

A Growing Importance of Networks  

 

Shifting to the interconnections that play out across networks, there is an awareness in the literature of the 

role that inter-city networks can play in urban resilience. Nigg (2006), for instance, highlights how a city 

that experienced a shock could rely on nearby cities with whom it had network relationships to help 

accommodate its temporarily displaced persons. At a broader administrative level, work such as Martins’ 

(2011) study shows how transnational municipal networks can promote and help implement climate 

change action. By contrast, he also considers the constraints that can be engendered by such linkages. 

Beyond city administration, other work such as that done by Hope (2016) considers the role that networked 

urban universities can play in fostering sustainable cities. The fostering of networks by donors/foundations 

has also been considered in this space. Practitioners may stand to gain considerably by using and building 

networks as they develop strategies for urban resilience.  

 

Trending Towards Trade-Offs 

 

Much of the urban resilience literature discusses factors that enable resilience. A smaller, though still 

notable portion of the literature engages with elements that obstruct urban resilience or constrain the 

efficacy of enabling factors. Typically, however, the literature has been less concerned with the trade-offs 

involved in resilience programming, or trade-offs that emerge when decisions are made concerning 

resilience. Where papers consider constraints or obstacles, the elements invoked are often broad or vague. 

The obstacle of ‘politics’ is a notable example, where the elements within this black box are not deeply 

discussed. Literatures on other social goods, such as health or education, include deeper consideration of 

politics, looking at popular movements, lobby groups or political activism; resilience research deals in 

only very general terms with politics as a constraint.   

 

The shortage of research considering trade-offs, however, seems to be changing, with a growing number 

of articles examining the effects that choices and programs to build resilience in one area might have on 

other domains. Meerow (2016), for instance, presents a hypothetical case of green infrastructure in Los 

Angeles to highlight how the impact of resilience decisions creates both spatial and temporal trade-offs 

with roots in politics and impacts on equity. Even papers that do not specifically address trade-offs raise 

issues that open avenues for future research enriched by this lens. In Gotham (2012), the notion of no-bid 

contracts is broached in relation to disaster response. While presented as a negative development, a 

thorough analysis of the trade-offs involved in their use could support policy makers in determining 

contexts in which these contracts might be appropriate, and instances where they are best avoided. The 

focus on trade-offs can be a rich source of insights for urban resilience practitioners; it helps expose the 

consequences of certain actions, and allows decision makers to realistically engage with the competing 

interests at play. This paper has worked to synthesize what knowledge can be found on trade-offs in the 
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domains of urban resilience in the hopes of contributing to a trend that stands to greatly support the work 

of practitioners.   

 

Circular Reasoning in Resilience Evidence  

 

Within the urban resilience literature, there is a tendency to present ‘results’ that are based on output 

indicators rather than outcome indicators. While an output represents the completion of a task—such as 

the building of a school—an outcome is the impact that results—such as any associated rise in literacy. In 

the urban resilience literature, these indicators are not often explicitly distinguished. For instance, based 

on UNISDR’s Making Cities Resilient “10 essentials” for making cities resilience, governance for disaster 

risk reduction is defined as a factor contributing to resilience. Based on this factor, Johnson 2014 provides 

a list of cities that have reported that they have taken actions towards this factor, thus building resilience. 

But just as ‘building a school’ does not necessarily ‘increase literacy,’ establishing resilience governance 

committee will not necessarily build resilience. There is a risk that this circular reasoning in the evidence 

of resilience can lead to the perpetuation of ineffective approaches or even approaches that have negative 

effects on urban resilience.  

 

The Underlying “Normativity” of Papers  

 

‘Most prior research dedicated to resilience’ suggests Sciulli ‘is prescriptive and normative’ (2015).  The 

results of our scoping review support this statement. Our inquiry has shown that a great many papers are 

“normative” in their approach to resilience in that they are often steeped in a particular moral outlook and 

regularly directive in their conclusions. By normativity, we mean that authors tend to make value 

judgements about what practitioners “should” or “need to” do. This normativity is widely invoked to the 

detriment of evidence, hindering the capacity to make generalization. Cities are looking for expertise to 

determine which strategies to adopt and assess which changes are required to reach their adaptive potential 

(Revi et al., 2014). New knowledge must also be developed to handle complex problems involving 

multiple actors. Evidence and knowledge developed by internal and external experts can leverage 

transformations and advocate the development of new policies (Scolobig et al., 2014). By telling 

practitioners what they “should” or “need to” do, a wealth of alternatives are lost and the value of this 

research in providing practitioners with the capacity to weigh priorities and trade-offs when making 

complex decisions is curtailed.  

 

The Overall Capacity of the CRF to Enable Practitioners 

 

In recent years, though a number of frameworks for measuring urban resilience have been developed, none 

have been able to achieve strong consensus (Normandin et al., 2009; Therrien et al., 2015b), and few pay 

sufficient attention to the interrelation between indicators (Normandin and Therrien, 2016). While the 

CRF provides a credible framework for thinking about urban resilience, there is a disjuncture between its 

structure and the way the literature is organized. Whereas papers will often link two or three drivers in the 

different domains following patterns linked to underlying complexities and mindful of empirical contexts, 

a CRF style framework tries to aggregate data to provide more generalizable lessons. Identifying gaps 

within a comprehensive framework like the CRF is important as practitioners need to look to a diversity 

of different domains in constructing their resilience strategies. Given the important role that a constant 

learning process can have in urban resilience (Matyas and Pelling, 2014), the CRF framework can serve 

as a guidebook for the development of an evidence-based urban resilience “curriculum.”  
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A Clear Absence of Institutional Factors to Support Implementation 

 

The development of urban resilience has the potential to transforms urban governance by emphasizing 

horizontal work across municipal offices, by working through broader civil society networks and by 

challenging siloed approaches to governance. This potentially transformative implementation raises issues 

of power and hierarchical positions and poses questions related to management by administrations, 

political positioning and leadership. Cities are interdependent systems that do not necessarily work 

concertedly. Often, they muddle through problems as they seek solutions and rethink governance. They 

face challenges considering that individual organizations have their own objectives and mandates to fulfill. 

Unfortunately, the empirical research on urban resilience does not say much on actual governance 

mechanisms and institutional factors. Many papers call for multi-scale, multilevel, multi-stakeholder 

approaches but very few provide insights into the actual capacities and mechanisms that would be needed 

to activate these. The lack of institutional factors in the urban resilience literature is a clear absence that 

potentially glazes over a depth of impeding factors and trade-offs.   

 

A Clear Absence of Longitudinal Studies 

 

The interest in urban resilience seems to be catching on in many cities throughout the world. Though the 

definition and all the outcomes might not be completely clear for urban resilience practitioners or scholars, 

it must be remembered that the concept of resilience applied to the urban sphere has only been around for 

approximately 15 years. Considering the early state of inquiry into urban resilience, there is an opportunity 

for research projects be constructed as longitudinal studies. At present—as our analysis of the research on 

urban resilience reveals—however, such longitudinal studies are clearly absent. Nonetheless, longitudinal 

studies could be an important tool to better understand how cities and their people are affected by shocks 

and stresses and a key instrument in developing an evidence base of effective ways of addressing a new 

age of complex, ‘wicked’ problems
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ABSTRACT 

 

Despite the growing interest for urban resilience, there is an important gap between discourse and capacity 

to develop resilience in practice. This scoping review assembles and shares the knowledge acquired from 

empirical studies that have attempted to implement urban resilience, from 2005 to 2017. More precisely, 

it searches for facilitators, barriers and trade-offs in the implementation of urban resilience. We draw from 

the City Resilience Framework (CRF), looking at dimensions of resilience of Health and Wellbeing, 

Economy and Society, Infrastructure and Environment, and the overarching theme of Governance. While 

some enabling and impeding factors are characteristic to one specific dimension, others are common to 

all three base themes. This is the case for a transparent, community inclusive and supportive governance, 

which reduces the risks of negative impacts on communities. Opposing priorities between risk 

management and short-term needs, in the private as well as in the public sectors, diminish the possibilities 

of transformative action in all domains. Integrating risks into planning is solution applicable to all 

dimensions. Trade-offs inevitably appear when talking about resilience implementation, from 

infrastructures with adverse effects to the scale at which the transformative power is given. 

 

1. CONTEXT 

Recent studies recognize the magnitude of transformation required for the implementation of resilience at 

different levels (Coaffee 2013; Goldstein et al 2015; Stark 2014; Matyas and Pelling 2015; Pelling and 

Manuel-Navarrete 2011; Ross 2013; Scolobig et al 2014). Resilience policies may require the 

development of new adaptive capacities (Stark 2014; Matyas and Pelling 2015), along with cultural and 

structural changes in public administration to move from a “stovepipe” approach to collaborative networks 

(Bourgon 2009; Therrien 2010; Therrien et al.,2017). Case studies on resilience in socio-ecological 

systems have also highlighted the need to develop networks of actors capable of working together. Factors 

that can negatively influence these relationships include asymmetries in power, varying incentives for 

collaboration, and different interpretations of, and levels of interests in resilience (Lebel et al 2006; 

Valiquette et al 2013; Pelling et al 2008; Pelling 2003; 2010). Incremental and transformative adjustments 

may be required in multi-level urban risk governance, policies and incentives; relations with the private 

sector; and financing and institutional development (Pelling 2010; Revi et al 2014). While the literature 

to date includes syntheses and conceptual papers that attempt to better define urban resilience theoretically 

(Bahadur et al 2013; MacKinnon and Derickson 2013; Meerow et al 2016), no knowledge synthesis has 

yet been produced on the results of empirical studies of urban resilience implementation. 

 

Analysis shows a generalized trend toward increasing numbers of natural and man-made disasters with 

ever-greater financial consequences (OECD 2003; Garschagen et al 2016: 6). Urban resilience appears as 

a relevant and potentially effective response to this challenge, and is supported by international 

organizations (UN 2005, 2015), governments (Public Safety 2011, Ministry of Public Security, 2014) and 

philanthropic organizations (Rockefeller Foundation and Arup 2015). Urban resilience is defined as "the 

ability of an urban system — and all its constituent socio-ecological and socio-technical networks across 

temporal and spatial scales — to maintain or rapidly return to desired functions in the face of a disturbance, 

to adapt to change, and to quickly transform systems that limit current or future adaptive capacity" 

(Meerow et al 2016: 45, our emphasis). Better urban resilience could save lives (especially among the 

vulnerable), protect the environment and reduce economic losses. Moreover, it will likely support 

innovation and learning and thereby help societies adapt to emerging challenges and reduce their 

vulnerability. 
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Despite the growing popularity of the term, there is an important gap between the discourse on urban 

resilience and the capacity to develop resilience in practice (Pelling and Manuel-Navarrete 2011; 

Wagenaar and Wilkinson 2013). City officials are guided in their efforts by resilience frameworks (City 

Resilience Framework by Rockefeller and Arup 2015; Resilience Alliance 2007) and indices (Cutter et al 

2010; Normandin et al 2009; Therrien et al 2015), but lack a clear picture of factors and strategies that 

facilitate the implementation of urban resilience and of barriers that need to be overcome. They face a 

considerable challenge as implementing resilience may require a transformation of the core principles of 

public administration (Bourgon 2009; Duit 2016; Stark 2014): siloed management may need to give way 

to transversal efforts capable of addressing 'wicked' problems; expertise may be required to become less 

concentrated and more distributed, emphasizing knowledge dissemination and the sharing of 

responsibilities in networks with new partners (private sector, NGOs, citizens); the routine processes 

developed to manage regular activities could evolve to be flexible enough to also enable the management 

of unpredictable and uncertain events. As urban actors take on this ambitious agenda, there are large 

opportunities to practitioners to learn from each other’s efforts. The present paper assembles and shares 

the knowledge acquired to date from empirical study of attempts to implement urban resilience. 

 

This paper begins with a description of the methodology used to conduct the scoping review.  We then 

present a first level of analysis, exploring results through the lens of the City Resilience Framework 

(Rockefeller and Arup 2015), which includes four dimensions and 12 drivers of urban resilience. We chose 

this framework because the four Canadian cities (Vancouver, Calgary, Toronto and Montreal) 

participating in the Rockefeller Foundation’s 100 Resilient Cities program are partnering with us in this 

scoping review, along with the Vice-Presidency of Knowledge and Impact at the Foundation. We 

considered that it would be helpful to organize findings about strategies for urban resilience 

implementation to match the framework that guides these city actors in their work. Results are presented 

in terms of the enabling strategies, impeding factors and trade-offs identified in the literature. We then 

provide an appraisal of the state of evidence on implementing urban resilience, examine trends in urban 

resilience scholarship, and highlight research gaps and propose promising avenues for future research. 

2. RESEARCH APPROACH 

This paper sets out to answer the question ‘What are the barriers and facilitators in the implementation of 

urban resilience’ by undertaking a scoping review of the academic literature. The selected time-period 

begins in 2005—the year the United Nations Hyogo Framework for Action entitled “Building the 

Resilience of Nations and Communities to Disasters” was published—and runs to 2017.  

 

2.1 Search strategies 

We began with a search on Google Scholar for scientific articles and books with the term “urban resilien*” 

in the title: 1120 records were identified, and review by title led us to retain 158 records. Two members 

of the research team independently reviewed abstracts of these records, assigning the code 2 for records 

based on empirical studies that dealt with barriers and facilitators to implementation of urban resilience; 

1 for uncertainty around the record’s pertinence to these questions; and 0 for records excluded because a) 

they were not based on empirical data; b) did not deal with implementation; or c) dealt with non-urban 

contexts. Inter-researcher comparison and discussion of this initial coding led us to retain 89 records for 

further analysis. Discussion around these papers also guided further searches to capture studies on 

governance and institutional aspects of urban resilience implementation. 

 

Searches were then conducted in the Emerald database, for two search terms: 1) resilien* AND ((urban 

OR city) AND (institution OR governance)) AND (disaster OR crisis OR catastrophe); and 2) adaptati* 

AND ((urban/city) AND (institution OR governance)) AND (disaster OR crisis OR catastrophe), 
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identifying a further 1506 records.  There was significant overlap between articles found with these two 

search terms. Review by title led to the identification of 327 records from the Emerald search, one third 

of which were book sections. Searches in Sage, ProQuest and JSTOR databases used only the first search 

term in abstract, identifying a total of 115 records.  

 

Following discussion among the three members of the research team, a pointed search was then undertaken 

in JSTOR to identify papers dealing with financial, insurance and legislative aspects of resilience. This 

search proved difficult and no combination of these terms coupled with the terms used in the above 

searches was able to narrow results in a useful manner. Multiple search results were scanned for potentially 

relevant articles, leading to the addition of 34 records. 

 

The records from these database searches were combined with the records from the initial Google scholar 

search. Following removal of duplicates, our database contained a total of 496 records. Review of abstracts 

by two researchers and discussion around divergences in coding led to the retention of 188 records for 

analysis in this scoping review. Inclusion and exclusion criteria were the same as those in the initial review 

stage. A major challenge was found in distinguishing empirical findings from normative statements, which 

abound in this literature. 

 

2.2 Coding for analysis 

To identify useful categories for analysis, each of the three researchers separately reviewed the key 

messages in papers dealing with major multi-city resilience efforts, looking at two papers each. Difficulties 

were acknowledged in combining the ‘preparedness-response-recovery’ efforts involved in resilience, the 

different domains of resilience (i.e. transport, health, security, economy, social capital), and the facilitators 

barriers and trade-offs involved in implementation. In the end, with a view to ensuring that the review 

support the work of urban resilience practitioners, we decided to structure the analysis around the 

framework most commonly used in resilience efforts (ARUP’s CRF) and thus adopted four coding units:  

the first three dimensions (Health and Wellbeing, Economy and Society, Infrastructure and Environment) 

summarized by Arup and a further ‘theoretical and unclassifiable’ category. We viewed the governance 

component of the CRF as integrally involved in all three other dimensions and intrinsic to the 

implementation of resilience and thus did not analyze its evidence-base in isolation.  All four coding units 

had the following ‘subgroups’: enabling strategies, impeding factors and trade-offs. Articles were divided 

among the researchers for detailed review and coding in NVivo. 

 

 
Figure 1 : Most frequent words in the selected papers   Figure 2 : Most frequent words in the coded extracts 
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3. RESULTS 

 

3.1 What empirical studies reveal about implementation of drivers identified in the City 

 Resilience Framework (CRF) 

The CRF is a tool designed to help cities “assess the extent of their resilience, to identify critical areas of 

weakness, and to identify actions and programs to improve the city’s resilience” (Arup 2015: 2). The CRF 

outlines four dimensions of urban resilience, which are in turn supported by 12 drivers of resilience. These 

dimensions are a) Health and Wellbeing, b) Economy and Society, c) Infrastructure and Environment and 

d) Leadership and Strategy. The CRF also presents seven qualities or attributes that resilient cities tend to 

exhibit: reflectiveness, resourcefulness, robustness, redundancy, flexibility, inclusiveness and integration.  

 

In this section, we probe the empirical research on urban resilience to unpack how these dimensions and 

drivers are substantiated. Focusing on the dimensions of Health and Wellbeing, Economy and Society, 

and Infrastructure and Environment, we explore the literature with three main questions: 1) What 

strategies have been identified that enable resilience in each of these dimensions? 2) What factors create 

barriers to the implementation of resilience in each of these dimensions? and 3) What trade-offs emerge 

as resilience initiatives are implemented? 

 

Enabling strategies are approaches that allow for the actualization of a given driver or dimension of urban 

resilience. They can be elements that facilitate crisis resolution and mobilization to confront risks—such 

as situation awareness, trust, mindfulness, collaboration, deference to expertise, general agreement, 

perceived interdependence and environmental complexity (Berthod et al 2014; Ginter et al 2006; Roe and 

Schulman 2008, Roberts 1989; Therrien et al 2014)—or may be linked to network and collaborative 

attributes—such as working across organizational boundaries, creating joint capacity for action, and 

sharing common values and motivation. 

 

Impeding factors are elements that act as barriers to the realisation of a given driver or dimension of urban 

resilience. They can refer to organizational values, resources, rules and management models, as well as 

the development of external network relationships that increase vulnerability (Therrien 2010, Therrien et 

al 2015b).The perceived “appropriateness” of behaviours, simplified interpretation of incidents, confusion 

and demobilization resulting from mishandled reforms or perceptions that precautions are unnecessary are 

further examples of impeding mechanisms (Busby 2006, Dalzell and Willing, 2000; Mitroff and Pauchant 

1995; Sydow et al 2009; Bracco et al 2008; Wilson and Norris 2006; Weick and Sutcliffe 2006, 2011). 

Moreover, impeding mechanisms can also be linked to elements identified in institutional work, defined 

as “the purposive action of individuals and organizations aimed at creating, maintaining and disrupting 

institutions” (Lawrence and Suddaby, 2006:214), mechanisms related to the survival of routines, 

compliance rules, institutional assumptions, etc. 

 

Trade-Offs represent the tensions and implications that may arise as urban resilience is forming or being 

programmed for. While urban resilience is frequently presented as a ‘positive-sum’ or ‘win-win’ situation 

for all involved, the notion of trade-offs explores how an action to build resilience at one scale (be it in 

time or space) can have negative consequences on another (Chelleri 2015).  

 

Through these three lenses—enabling strategies, impeding factors and trade-offs—we begin our 

exploration of the evidence behind urban resilience. Our point of departure is the CRF dimension Health 

and Wellbeing.   
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3.2 Health and wellbeing 

The Health and Wellbeing dimension of the CRF is described as “[t]he health and wellbeing of everyone 

living and working in the city” (Arup 2015:3). This dimension is supported by three drivers: a) Meets 

Basic Needs, b) Supports Livelihoods and Employment, and c) Ensures Public Health Services.    

 

Within the explicitly resilience-focused literature, this dimension— and particularly the ‘meeting basic 

needs’ and ‘supporting livelihoods and employment’ drivers—has received limited attention to date. 

While it is likely that evidence regarding the enabling factors, barriers and trade-offs connected with these 

drivers exists within domains such as public health, epidemiology, livelihoods, food security and 

economic development, the resilience-branded literature approaches these themes only superficially or in 

passing. In this study, we present the evidence that does exist within the resilience literature related to 

enablers, barriers and trade-offs in the latter two drivers of the Health and Wellbeing dimension. This 

evidence should be understood as reflecting how resilience academics and practitioners have approached 

health and wellbeing challenges, rather than as a comprehensive evidence base on this dimension of 

resilience. The absence of the ‘Meets Basic Needs’ driver from the analysis below reflects the tendency 

for research to discuss basic needs either alongside other drivers, or as context for the implementation of 

other drivers.  

 

3.2.1 Supporting Livelihoods and Employment 

The CRF identifies livelihood opportunities that enable people to secure their basic needs as an important 

driver of the health and wellbeing dimension of urban resilience (Arup 2015:3). While literature is, as 

stated above, limited, some enabling strategies and important trade-offs have been acknowledged.  

 

Enabling strategies 

Inclusive and Transparent Governance  

Inclusive and transparent approaches to resilience-building at the local level have been found to reduce 

the risk that resilience projects will negatively impact livelihoods. Strategies such as iterative planning 

processes can help marginalized urban residents engage with resilience planning and ensure their 

livelihood interests are taken into account (Anguelovski 2016). Using such bottom-up strategies helps 

ensure that the community’s priority issues are considered (Brown 2012).  

 

Insulating Livelihoods from Financial Shocks 

Innovative financial protection and insurance tools have been identified as helpful strategies for supporting 

livelihoods and employment. By spreading risk, these tools can provide affordable security against loss of 

assets and livelihoods. Moreover, with a financial buffer, poorer residents may have an alternative to 

migration or other coping strategies detrimental to their health, well-being or livelihoods (Kehinde 2014).  

 

Investing in education 

The investment in education has a more than one positive impact on urban resilience. First, it helps develop 

livelihoods and employment and second it diminishes the poor and vulnerable proportion of the 

population. It also contributes reducing the population and the city vulnerability. For example, Cuba has 

heavily invested in education and has included risk mitigation, prevention and emergency management at 

different levels of the education system (Lizzaralde 2014). 

 

Impeding factors 

The resilience literature focusses less on factors that impede efforts to bolster livelihoods and employment 

than on the negative impacts resilience-focused land-use policies can have on livelihoods. Some of these 

negative impacts are as follows. Land-use policies can increase the marginalization of the most vulnerable. 
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While the relocation of vulnerable communities may mean that they are no longer exposed in high-risk 

sites, it can also disrupt social networks and livelihoods and lead to isolation and greater vulnerability 

(Brown 2012). Policies to devolve responsibility to households to implement adaptive measures often fail 

to recognize existing inequalities in the ability to undertake these measures. Shifting adaptation 

responsibility to households may take time and energy from those households that could be directed to 

other livelihood activities. Furthermore, in thinking about the future of urban livelihoods in the context of 

climate risk, there is some evidence that local measures alone are unable to address vulnerabilities related 

to human resources and economic development, especially as households are trying to diversify their 

livelihoods away from climate-threatened sectors (Brown 2012), or recover following a disaster 

(Bornstein 2013). Focusing solely on the local level may limit the adaptability or recovery potential of 

certain urban livelihoods.  

 

Lack of long-term investment 

Finally, even though long-term investment would have a better impact on economy and resilience, instant 

solutions are often used in recovery efforts and in infrastructure and care services because of austerity 

measures in public expenditures (Lizzaralde 2014; Sciulli 2015). In addition, lack of sufficient long-term 

investment can undermine the benefits created by risk reduction and mitigation programs for livelihoods 

related agendas such as food security(Tadele 2009). 

 

Trade-offs 

The livelihoods of those living in urban centres do not always harmonize with resilience planning and 

oftentimes the two come into direct conflict. Packaging resilience policies and adaptation solutions as 

“win-win” solutions may boost their political salience, but often obscures the uneven costs and benefits 

borne by different groups (Anguelovski 2016). The development of flood flow zones and floodwater 

retention areas, for instance, may directly undermine agriculture and fishing-based livelihoods in those 

newly zoned areas (Anguelovski 2016). Time frames are also important when considering livelihoods in 

a resilience context: the global uptake in quinoa consumption was initially a boon to Bolivian farmers; 

however massive urban to rural migration to participate in the boon jeopardized the earlier farmers and 

brought a loss of traditional knowledge on sustainable agriculture in the area (Chelleri 2015).  

 

3.2.2 Ensures Public Health Services 

In the CRF, ensuring public health services through integrated health facilities and responsive emergency 

services is described as a driver of the health and wellbeing dimension of urban resilience. As with 

supporting livelihoods and employment, the resilience-focused evidence in this area is patchy. In the 

context of international aid, there is evidence of resilience projects focused on health threats that are likely 

to increase with climate change, such as water-borne diseases with flooding, shifting incidence of vector 

(mosquito)-borne diseases over geographic areas and seasons, and the impact of heat stress (Brown 2012). 

The resilience of healthcare infrastructures in the global north, however, has received much less attention. 

This lack of attention persists despite lessons from contexts like New Orleans where two years after 

Hurricane Katrina, only one of the city’s seven general hospitals was operating at pre-hurricane levels 

(Carthey 2009). In terms of public health research, some attention focuses on the integration of resilience 

into public health, looking in particular at the US experience following the implementation of the 

Department of Health and Human Services Preparedness and Emergency Response Research Centers 

(PERRCs) program. Despite these studies, the knowledge gaps in this area remain noteworthy.  

 

Enabling strategies 

Creating Public Health and Emergency Preparedness Research Networks 
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In public health, there is some support for the creation of knowledge and evidence-based tools for public 

health preparedness. For example, in the US the PERRC program supports a network of researchers and 

practitioners to conduct practice-relevant research (Leinhos 2014). Research to date has emphasized the 

need for a systems orientation in public health that involves many disciplines, works towards multiple 

interventions and leverages community resources to deliver results (Qari 2014). Networks such as these 

can help ensure that institutional actors have the resources to learn from multiple actors and continually 

improve their health and emergency preparedness system designs.  

 

Creating Alignment through Community Resilience Frameworks  

Community resilience frameworks have been found to facilitate the alignment of emergency preparedness, 

public health and health care (Plough 2013). These frameworks can enable this alignment by highlighting 

the potential for synergistic intervention impacts that reach beyond any individual organizational entities 

(Plough 2013, Qari 2014). Community resilience has been recognized by US Homeland Security as a top 

priority alongside bio surveillance and mass casualty care (Plough 2013). Health department staff receive 

training to improve community engagement skills and conduct preparedness activities that both engage 

and learn from vulnerable populations. In Rio de Janeiro, Brazil, Health Community Agents combine 

preventive health and home visits that allow them to understand the vulnerabilities of their community, 

and gain credibility with residents. Agents receive instruction on risks and alert systems and are key actors 

in creating a culture of prevention, information and assistance in emergencies (Motta 2014). Community 

Resilience Frameworks have been shown to be an effective enabler of the health and wellbeing dimension 

of urban resilience.  

 

Coupling Community Communication with Community Participation 

Community engagement strategies that couple communications with opportunities for participation 

promote partnerships and can be a useful health driver. The city of Los Angeles provides one example in 

which a preparedness campaign was launched that emphasized social connectivity along with stockpiling 

emergency supplies, encouraging people to: “Know your neighbors. Plan together” (Plough 2013). In 

2010, following Greece’s financial crisis, a widespread media campaign on social solidarity publicized 

opportunities to contribute voluntary actions to meet people’s basic (food, clothes), health (medicines and 

medical services) and education (scholarships) needs. The message “All together, we can” attracted a wide 

range of civic, NGO professional, faith-based, corporate and public service groups and rallied enormous 

volunteer energy: In 2012, 3.6 million daily meals were being delivered through the NGO and volunteers 

(Drakaki 2017). Inclusiveness also increased legitimacy and oversight of the distribution of donated 

resources (Drakaki 2017). Though coupling community communication with community practice is an 

enabling strategy that extends beyond public health services, it has been shown to be effective in this areas 

as well.  

 

Impeding factors 

Treating Preparedness as an Add-On in Health Skills Training 

A significant factor that can hinder resilience in public health and healthcare is the treatment of 

preparedness as an add-on. Often, expertise from the responder community is imported into public health 

organizations as an afterthought, with responders viewed as “interloper(s)” (Plough 2013). This approach 

can impede the development of the preparedness skills of public health professionals and does not 

encourage the formation of lasting collaborative relationships across these sectors. 

 

Lack of proactivity in planning 

The disaster management function “is regarded as being predominantly reactive, focused on short-term 

relief and welfare (e.g. handing out food and blankets) rather than proactively addressing strategic 
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planning issues that would allow disasters to be predicted and responded to in a cross-sectoral manner” 

(Roberts 2010). Effectively involving all the departments in risk assessment, monitoring and response 

activities requires institutional capacities. The objective is rarely attained because of the numerous hurdles, 

bringing frustration among staff (Roberts 2010). 

 

Gaps between Healthcare Facilities and Disaster Management Strategies 

Another impeding factor identified in the literature is a disconnect between healthcare facilities and 

disaster management strategies. Disaster management strategies can play a big role in shaping the volume 

and nature of cases that a hospital needs to address following an event. Nonetheless, the impact of events 

on health facilities is poorly understood and there is a lack of data for quantifying impact (Carthey 2009). 

We found little research in the resilience literature on the ability of healthcare facilities to adapt to the 

demands of catastrophic events, and this appears related to: the immaturity of the academic field of 

facilities management, ignorance of the role of hospital infrastructure in delivering quality healthcare 

services, and of the nature of impacts of events on health facilities (Carthey 2009). These gaps may impede 

the assurance of public health services. 

 

 

Trade-offs 

Numerous dimensions of health-related trade-offs in urban resilience are identified. To begin with, the 

urban space itself represents health-related trade-offs. High urban density can mean more available 

resources, better communication linkages, more developed medical infrastructure, and more established 

emergency services, all of which can mitigate the adverse effects of an extreme event. However, the urban 

space can also mean faster transmission of disease and more complicated evacuation and provision of 

relief (Siri 2016). Turning to the administration of public health, resource redundancies in preparation for 

an emergency event can represent a trade-off with efficient resource allocation in stable times. The hospital 

sector faces competing priorities for investment. The focus on efficiency in public expenditures involves 

reductions in capital costs in competitive tendering process, which works against increasing facility 

resilience; furthermore, the links between capital and operational costs are seldom sufficiently 

acknowledged in the tendering process (Carthey 2009). In addition, public health practice is subject to 

high scrutiny related to capability requirements and performance measures. This ensures that resources 

are tightly aligned with evidenced-based approaches to specifically improve emergency preparedness and 

response. However, it also makes it more challenging to dual-purpose public health emergency 

preparedness resources to ensure a social benefit even in the absence of a disaster or emergency event 

(Plough 2013). 

 

3.3 Economy and society 

The Economy and Society dimension of the CRF is described as “The social and financial systems that 

enable urban populations to live peacefully, and act collectively.” (Arup 2015:3). It is supported by three 

drivers: a) Promotes Cohesive and Engaged Communities, b) Ensures Social Stability, Security and 

Justice, and c) Fosters Economic Prosperity. 

 

Economy and Society, and particularly the driver ‘cohesive and engaged communities’, represents a 

major focus of the urban resilience literature. There is considerable evidence on enabling and impeding 

factors as well as some important insights into trade-offs.   

 

3.3.1 Promotes Cohesive and Engaged Communities 

The promotion of cohesive and engaged communities is one of the drivers of urban resilience with the 

most robust evidence base. As the CRF suggests, engaged communities, social networks and integration 
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can reinforce collective resilience (Arup 2015:3). Several enabling strategies emerge from the literature 

relating to crafting messages and information, increasing capabilities and cohesion, and supporting 

community initiatives. Still, important impeding factors are recognized, such as failing to deeply 

accommodate opposing views and trade-offs related to time and community concerns.  

 

Enabling Strategies 

Crafting Messages and Information from Diverse Sources 

Tools such as crowd-sourcing are increasingly being used to collate dispersed information held in 

communities (Akama 2014, Hendricks 2013). Involving entire communities in activities and organizations 

can, on the one hand, ensure that vital information is spread effectively (Ludin 2017) and, on the other 

hand, present opportunities for people with different perspectives to collectively construct narratives. 

These ‘plurivocal’ risk narratives can enable people to creatively conceive of resilient possibilities and 

develop common purpose. In Los Angeles, for instance, assembling different views on the LA River 

helped create a more inclusive and diverse understanding of how to engage in resilience (Goldstein). 

Within this public consultation process, using language that is clear, and employing cooperative strategies 

have been found to be effective in preventing elite domination of meetings (Bahadur 2014). Effectively, 

crafting messages from diverse sources can enable the driver of cohesive and engaged communities. 

  

Increasing Community Cohesion through Capabilities  

Another enabling strategy is to work through schools and increase community capabilities through 

children. The Amadora Resilient Cities campaign in Portugal, for instance, focused on schools, postulating 

that “children are at the centre of the neighbourhood network” (Burnside-Lawry 2014). Another example, 

in Brazil, used simulated exercises including evacuations in schools and involved parents in these 

exercises (Motta 2014). These strategies were shown to increase the preparedness of individual 

community members and also build cohesiveness and trust—elements that become crucial in the event of 

a disaster. As shown in several studies, people who know each other and are confident in receiving help 

from neighbours fare much better during an event (Islam 2014, Kapucu 2017; Lanfranco 2011). 

 

Supporting Community-Led Initiatives 

Supporting community groups can build cohesiveness in normal times that then becomes a valuable 

resource in response and recovery during events. Recovery efforts by local groups, both before emergency 

services arrive and to complement their activities later, have been shown to be strengthened when there 

are pre-existing community initiatives that can be re-directed to help with recovery. In New Zealand, for 

instance, community groups established as hubs of volunteer activity in normal times provided vehicles 

for prompt community mobilization following disaster (Cretney 2015). Local action groups can serve as 

an intermediary between official recovery organizations that have resources, and local people who can be 

engaged in efforts (Berke 2009). Government support for community-led initiatives is one way to enable 

engaged communities with broader knock-on effects in urban disaster management (Cretney 2015; Motta 

2014). Additionally, in a preparedness stage, dialogue around risk assessments can provide opportunities 

for responders to engage with diverse groups of citizens and leaders, and develop relationships that set the 

stage for further collaboration (Henceroth 2015). As Kenny finds, recovery plans are more effective when 

they integrate local knowledge and respect and operationalize cultural values (Kenney 2014).  

 

Impeding Factors 

Failing to Deeply Accommodate Opposing Priorities  

While collaborative decision-making is often presented as a key pathway towards adaptation and risk 

mitigation, the divergent or opposing priorities of parties involved can emerge as an impeding factor to 

engaged and cohesive communities. In an international context, communities may be reluctant to come 
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together around priorities that are principally selected by international groups (Bahadur 2014). 

Alternatively, where resilience plans are closely controlled by outside managers, the scope for ideas 

beyond a pre-established plan may be limited. Where a plan does not really allow for alternative ideas, 

residents may be caught defending a status quo simply because the plan presented to them cannot 

accommodate their vision of change (Goldstein 2015).  

 

Content and Form of the Information Communicated  

The content and the form in which information is shared may impede the development of engaged and 

cohesive communities. Regarding the content of information shared, local actors may find information 

more valuable when it is geared specifically to them (Mullins 2013). In the emergency field, while there 

is a demand for this type of segmentation of information, there is also pressure to avoid segmentation 

because it increases the risk that some segments of the community may be ignored (Akama 2014). The 

form of shared information is also relevant for how communities receive information. Internet 

communications, for instance, may be a less costly form of communication than other means, and can be 

updated more rapidly, but may not reach individuals who lack adequate internet connectivity (Amaratunga 

2014).  

 

 

Alienation of Local Actors 

A myriad of factors that lead to the alienation of local actors can impede cohesive and engaged 

communities. First, local actors may not know how to begin engaging with risks if they lack information 

about these risks (Burnside-Lawry 2014b). As well, faced with a variety of other priorities in their day to 

day lives, resilience may seem like a luxury to local actors (Bahadur 2014). The assumption of 

responsibility can be impeded by belief among local actors that they can rely on policymakers “to deal 

with flooding and be responsible for their welfare” (Mullins 2013). Factors such as these can alienate 

communities and impair their ability to develop the cohesiveness and engagement that are drivers of 

resilience. 

 

Trade-offs 

While promoting cohesive and engaged communities is often presented as a purely positive initiative, 

trade-offs within this space have been identified related to fears, limits on individual resilience, and time. 

Building awareness is seen to require comprehensive two-way communication and opportunities for 

reflection (Mullins 2013); while planners and responders need to develop an awareness of community 

issues, experience and capabilities, communities need to obtain information about risks and mitigation 

options. However, communities have a social memory of experiences and events (Amaratunga 2014) that 

can include painful memories. There is a trade-off here, because much as fears raised by discussing risks 

and past events can prompt action, they can also be paralyzing (Grove 2014). In facing a shock, there may 

be trade-offs between community cohesiveness and engagement, and the exercise of individual resilience: 

high levels of individual resilience (such as the ability to leave an area prior to a shock) can be in tension 

with community resilience (where the departure of those individuals takes away from the skills and 

resources available in the community) (Chelleri 2015). Finally, the desire to undertake actions quickly is 

often in tension with community consultations (MacAskill 2016) that can be time consuming, thus creating 

trade-offs between efficiency and an community engagement. 

 

3.3.2 Ensures Social Stability, Security and Justice 

The CRF proposes that ensuring social stability, security and justice can drive the Economy and Society 

Dimension of urban resilience through activities such as law enforcement, crime prevention and justice 
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(Arup 2015:3). Though security and justice are not deeply treated in depth in the urban resilience literature, 

certain themes related to enabling strategies and trade-offs are emerging.  

 

Enabling Strategies 

Information Sharing 

Information sharing has been identified as a helpful strategy for ensuring social stability and security. 

Coordinating bodies and formal multiagency partnerships have been found to play an important role 

(Caruson 2006, Coaffee 2006) in facilitating information sharing. 

 

Relying on Community Security Services 

Where state security forces are overstretched or lack cultural sensitivity, building relationships between 

state security services and community security services can help assure social stability, security and 

justice. One case focused on New Zealand following a major earthquake event, for instance, illustrated 

how police were able to rely on Māori wardens to provide security services. Their involvement brought 

benefits beyond security as it facilitated face to face needs assessments and the delivery of basic resources 

(Kenney 2014).  

 

 

 

Trade-offs 

Within this driver, trade-offs have been found between security on the one hand and, on the other hand, 

individual freedoms, rights to privacy, and enjoyment in using urban spaces. Though planners have tried 

to manage this trade-off by integrating protective security into the design of high-risk sites, challenges 

remain (Coaffee 2010). At a broader scale, trade-offs have been identified between government security 

policies “driven by the demands of global economic, financial networks and the convenience of 

transnational elites,” and the “liberty and mobility of ordinary citizens worldwide” (Coaffee 2006). 

 

3.3.3 Fosters Economic Prosperity 

Contrasting the livelihoods and employment driver of the Health and Wellbeing dimension which focuses 

on individuals, fostering economic prosperity is a driver of the Economy and Society dimension of urban 

resilience focused on the wider urban economy. Attracting business investment, effective management of 

city finances and a diverse economic profile are all elements of this driver (Arup 2015:3).  

 

Enabling strategies 

Spreading Risk through Financial Instruments and Regulation  

In managing the financial risks associated with shocks, insurance mechanisms such as regional catastrophe 

insurance pools can help reduce the cost of insurance, facilitate access to reinsurance markets, and provide 

timely funds in the event of disaster (Kehinde 2014). Alternatively, governments can aid in spreading 

financial risk to businesses through regulation. While risk avoidance is not always popular among local 

governments—applying strict land use regulations to reduce the vulnerability of enterprises can mean 

foregoing tax revenue and jobs—local governments can use risk avoidance plans to manage the 

expectations of different actors and champion the spread of financial risk through land use and building 

regulations (Burby 2006).  

 

Supporting Efforts of Small and Medium-Sized Enterprises to Manage Risks 

Small and medium-sized enterprises (SMEs) often lack the resources and initiative to analyze and mitigate 

hazard risks. As Ingirige (2014) found, flood adaptation by SMEs is not “self-propelled”, with many 

‘waiting to see’ what happens when faced with a hazard rather than acting pre-emptively. Strategies to 
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promote hazard risk reduction among businesses include the creation of a “Trust” unassociated with 

municipal politics to engage the business community in resilience activities in an ongoing way (Karanth 

2014), communication of risk that is sensitive to the needs of SMEs, and promotion of a range of property-

protection and non-structural business continuity options that would enable SMEs to reopen operations 

more quickly following an event (Ingirige 2014). Given the importance of SMEs to the prosperity of many 

cities, strategies to help businesses better manage hazard risk can enable this driver of the Economy and 

Society Dimension of urban resilience.  

 

Impeding factors 

Business Elites with Weak Links to the City 

Business elites can play an important role in fostering economic prosperity. However, as one study notes, 

not all business elites are created equal. Where business elites have economic interests that are not 

embedded in the places in which they are based, or lack a sense of civic responsibility, they can impede 

the type of economic prosperity that supports urban resilience (Hobor 2015).     

 

Priorities Competing with Risk Management 

For many businesses, the risks that relate to a hazard represent just one consideration amongst many. 

Lacking financial or human resources to effectively develop an understanding of the risks posed by a 

hazard such as flooding, businesses (particularly small and medium-sized enterprises) will often prioritize 

other initiatives and develop a ‘wait and see’ attitude towards hazard risk (Ingirige 2014).   

 

Gaps in Insurability Due to the Nature of Risks  

While insurance can play an important role in fostering economic prosperity, the nature of risk in many 

cities creates gaps in insurance coverage. For some slow-onset shocks, such as climate change, it is hard 

to identify and map the range of possible risks, making it difficult to know what exactly to insure. 

Moreover, the longer time frames of these slow-onset shocks may not be built into the risk models of 

many insurers (Kehinde 2014).  

 

Trade-offs 

While the economic prosperity of a city can be a major driver of the Economy and Society dimension of 

urban resilience, the drive towards prosperity can simultaneously create trade-offs in other dimensions of 

urban resilience. In New Orleans, for instance, one study notes how a business elite focused on “economic 

growth at all costs” led to environmental degradation and the deepening of environmental risks (Hobor 

2015). Shifting from the general economy to construction specifically, federal assistance disconnected 

from risk assessment can serve to encourage infrastructure and economic activity in hazardous areas. “The 

paradox is that in trying to make the most hazardous parts of New Orleans safe for urban expansion, it had 

the unintended effect of contributing directly to the devastation of Hurricane Katrina. It did that by 

increasing the amount of development possible in low-lying, flood-prone areas…” (Burby 2006). When 

looking at this driver of the Economy and Society dimension alongside other dimensions of urban 

resilience, we see how bolstering resilience in one area (here economic growth) can easily have negative 

effects in another (the environment).  

 

3.4 Infrastructure & Environment 

The Infrastructure and Environment dimension of the CRF is described as “effective leadership, 

empowered stakeholders and integrated planning” (Arup 2015:3). Three drivers are listed as supporting 

this dimension: a) Enhances and Provides Protective Natural and Man-Made Assets, b) Ensures Continuity 

of Critical Services, and c) Provides Reliable Communication and Mobility.  
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This dimension represents a rich area of resilience scholarship across all three drivers. The evidence base 

on enabling strategies, impeding factors and potential trade-offs provides insights into the relationship 

between infrastructure, the environment and urban resilience. Natural and man-made assets, as well as the 

continuity of services, are particularly well-developed areas of research. Within the reliable 

communication and mobility driver, there is greater emphasis in the research on communication, and less 

on mobility. Possible explanations and implications of this focus will be explored in section 5.  

 

3.4.1 Enhances and Provides Protective Natural and Man-Made Assets 

Enhancing and providing protective natural and man-made assets through activities like environmental 

stewardship, effective land use planning, appropriate infrastructure and enforced regulations is presented 

by the CRF as one of the key drivers of the Infrastructure and Environment Dimension of Urban 

Resilience. Integrating risk planning into urban design, engaging local perspectives, and building 

understanding and aligning incentives amongst parties are some of the strategies shown to enable this 

driver. Despite these experiences, however, multiple factors have been shown to hinder the 

implementation or adoption of protective asset strategies. From risk brokers with alternative priorities, to 

fragmented control and responsibility, to the constraints imposed by past decisions, there are numerous 

barriers to the provision of protective natural and man-made assets. We begin by looking at some of the 

enabling strategies. 

 

Enabling strategies 

Integrating Risk Planning into Urban Design Regulations and Plans 

The literature identifies the integration of disaster risk reduction (DRR) into design as a factor that enables 

the infrastructure and environment dimension of urban resilience. Enforcing DRR building codes, 

integrating risk thinking into design and construction guidelines, engaging in relocation from disaster-

prone areas, and mainstreaming DRR in urban development plans are some of the strategies used to enable 

a resilient built environment (Malalgodaa 2014, Johnson 2014). Moreover, this planning can draw on past 

experience of how communities use urban spaces in responding to an event before emergency responders 

arrive: what do they have on hand to help them survive/help each other (Allan 2013). The spatial layout 

of the city influences opportunities for survival. Open spaces can serve as shelter and in the distribution 

of aid following disaster. Multiple passageways to elevated sites away from the coast can prevent 

bottlenecks during escape (Allan 2013).Crowed spaces can be modified to reduce terrorist attacks risks 

and impacts (Coaffee, 2013). Integrating planning into urban design is thus an exercise in mainstreaming 

DRR into design, and thinking about how design influences how people access assets during an event. To 

achieve efficient spatial planning, Coaffee 2013 pinpoints that urban planners need to work holistically 

with other built environment specialists, decision-makers and security specialists (such as the police). On 

top of this cross-departments governance (Fitzgeral 2017) and data sharing (Wilby 2012) is crucial. 

 

Engaging Local Perspectives in Design Processes 

The opinions and perspectives of local stakeholders can help ensure protective assets are designed in ways 

that support those who will most closely engage with them during stresses and shocks. When conditions 

for urban development are imposed by external actors, plans do not benefit from local knowledge and may 

be inconsistent with local values, needs, and customs (Cigler 2008). Engaging local perspectives can 

ensure that design is adapted to local conditions and integrates community views and priorities (Bakker 

2013).This means community engagement from the beginning to the end, but also handing the design 

phase to local professionals (bottom-up approach) (Dias 2014). This ensures a profound comprehension 

of problematics and sustainable, durable solutions. Schewenius 2014 invites to stronger links between 

“informal managers and formal governance”. For natural assets, managements should include not only 

stake holders but also user groups, and should span different ecological scales (Ernston 2008-1). For 
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example, in Japan, some communities build their own recovery plans following a disaster, through 

“committees involving experts, residents and community representatives” (Danar 2014). This ensures 

popular consensus regarding issues such as resettlements. Planning also has to be done within the limits 

of the local context. Gradual reformation, using reasonable funds, may ensure long term success (Pierdet 

2012). 

 

Building Understanding and Incentives Amongst Parties 

Some blockages to the development of green infrastructure or to the protection of natural protective 

resources can result from poor understanding amongst stakeholders and an absence of incentives. 

Awareness and education campaigns help protect systems such as wetlands and parks (Ernston 2010), 

making communities more prone to protecting them (Ernston 2008-1). Easily comprehended tools have a 

high impact (Wagenaar 2013). Redefining a problem in a way that points to solutions is one strategy to 

enable action. In an example of water management, a change in the definition of “water” to include urban 

runoff brought together municipal infrastructure managers and other concerned agencies to find solutions 

(Cousins 2016). As storm water flow was calculated to identify its value as a resource, more actors were 

incentivized to manage it effectively. The appeal of green infrastructure even grew amongst homeowners 

who were provided with new ways to manage storm water and incentives to encourage changes that saved 

water during drought and increased rainwater capture for subsequent use (Cousins 2016b). Financial 

incentives increase the citizen’s actions (such as changing blacktop driveways for permeable surfaces) 

(Fitzgeral 2017).Build environment professionals, who interact directly with householders, can play a key 

role in awareness raising (Smith 2013). 

 

 

 

Impeding factors 

Fragmented Control and Responsibility 

Misalignment between control and responsibility at the urban level can impede actions on resilience 

related to the provision of natural and man-made assets. Municipalities and national governments often 

have limited ability to raise funds but are expected to undertake resilience investments. For instance, the 

federal government (in the US) will pay for local infrastructure damage after an event, but will not 

necessarily contribute to mitigating risk beforehand (Berke 2009). Alternatively, in England, insurance 

companies are expected to provide accessible coverage, however it was found that government does not 

consult with them around zoning decisions. This lack of consultation can be problematic given that the 

flood maps held by insurers are much better than those of the government (Chrichton 2007). Even in 

instances where multi-stakeholder platforms have been established to collaborate on issues such as water 

governance, these structures may have few legal powers, limiting their ability to control change. A 

consequence of this fragmented responsibility is a timing problem: security considerations are more 

effective when they come early in a building project, but this is often not the case (Coaffee 2013). 

Regarding fragmentation, bureaucratic silos can slow implementation progress, and a lack of 

communication, competing departments or disciplines (that could be overcome with collaborative 

planning), and differential regulations of fiscal environments can reduce the chances of success (Fitzgerald 

2017). Collaborative work requires more time, hence more resources. 

 

Risk Brokers with Alternative Priorities  

An impeding factor within this driver is that the industries that control key assets may not be focused on 

risk and resilience-related elements. The construction industry, for instance, is a key player in urban man-

made assets. However, there is a lack of designer and built environment input into the resilience agenda, 

and a lack of training on urban resilience with built environment professionals. In Vietnam, local 
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governments are indeed dependable on revenues from land transactions and private investments, making 

it hard to match with a resilience agenda and prone to non-transparent processes (Friend 2014). A further 

hindrance is the professional fragmentation of the construction industry, with architects, surveyors and 

engineers usually employed from outside construction firms as independent consultants (Bosher 2007, 

2009). In some industries, inherent conflicts arise around the design of an infrastructure: while a levee 

might be crucial for risk reduction, it may have been built to primarily serve the shipping industry (Cigler 

2008). 

 

The Constraint of Past Decisions on Current Asset Planning 

A major impeding factor to the provision of natural and man-made assets lies in the past infrastructure 

decisions in the urban plan. Gupta’s (2007) look at the water management system in Mumbai, for instance, 

illustrates how the city’s options for future infrastructure planning are shaped by decisions made in the 

past: major decisions regarding sewage discharge created infrastructure that is difficult to undo and shapes 

current options. Failed past experiences to tackle water pollution in Sweden is used as an excuse to refuse 

new projects (Galaz 2005). 

 

Cultural specificities 

While relocation is always controversial, some cultural characteristics can make it even more complex. 

For example, Danar 2014 reports that in Indonesia, people didn’t mind going back to live in a tsumani 

prone area, because they believed death was determined by God. Moreover, their occupations being 

dependent on the sea, they did not want to move far from it. Values differences can also cause 

collaboration problems in-between city departments (Fitzgerald 2017). Smith 2013 notice some 

adaptations might require too big a change in the look of suburban houses to be attractive for householders. 

 

Lack of information 

A lack of information on risks, and a lack of information transmission to concerned parties, can lead to a 

reduction of resilience initiative success (Friend 2014, Sunarharum 2014).  

 

Political vs implementation frameworks 

There is an implicit inconsistency between the political framework, based on short-term yield, and 

resilience building, which is a long-term iterative process (Sharma 2016). 

 

Trade-offs as impeding factors 

When a project shows contradictive outputs for two different groups, the resulting conflicts will make the 

implementation more complex. This was the fact for a water pollution debate in Sweden, in which action 

was beneficial for water users, but costly and therefore harmful for municipalities and industries (Galaz 

2015).  

 

Trade-offs 

The provision of natural and man-made assets is a domain rife with trade-offs. Trade-offs include 

situations where the design decisions for a man-made asset to guard against one hazard may create 

increased vulnerabilities to another, and where increased urban resilience may lead to decreased resilience 

in surrounding rural areas or vice versa. For example, infrastructures protective against weather hazards 

such as cold weather and floods are very vulnerable to the hazards caused by climate change effects such 

as heat waves (Zaidi 2015). 

 

Resilient assets can often create key trade-offs related to risks and vulnerability. Discussing roads and 

flood risk, Brown 2012 writes “[e]levated roads may…prevent direct flood damage to transport routes, 
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but could also potentially increase the risk of flooding and inundation in adjacent areas by disrupting 

natural drainage flows or creating barriers that divert water towards specific locations.” (Brown 2012). 

Similarly, Kelman (2017) notes how heavy roofs are an engineering technique which reduces vulnerability 

to intense tropical cycles, but increases vulnerability to earthquakes. Alternatively, where parks are used 

for managing storm water, what happens to the urban poor residing in those parks (Meerow 2016)? 

 

The structure of governance favoured for resilience can also have some trade-off effects on communities. 

Coaffee 2013 stresses that while more place has to be given to communities, they still need to be supported 

by local governments. There is a risk for governments to use resilience as an excuse to reduce support to 

communities. Citizen participation could also be used as a mean of manipulation of local opinion, 

according to Dias 2014, and could be used only as a way to look good. Built environment development 

can show to be harmful to the social and political spheres (Steele 2010, Surjan 2009). 

 

While urban-rural partnerships can be developed to protect key natural assets, competing priorities can 

also lead to situations where the increased resilience of one area leads to the decreased resilience of 

another. The relationship between New York City and the Catskill-Delaware region provides an 

interesting look into watershed planning, and trade-offs between agricultural water demand and the 

drinking water needs of a growing urban centre (McPhearson 2014).  Moving from urban-rural dynamics 

to local government vs. higher levels of government, the literature indicates that the asset interests of a 

local urban scale may compete with the interests of higher levels of government. While local users may 

seek flexibility and autonomy in how assets are managed, this approach can run counter to that of higher 

levels of government looking for certainty in resource management (Hill 2013). Here, short-term 

adaptation actions can undermine longer-term ecological resilience.   

 

3.4.2 Ensuring Continuity of Critical Services 

 

The CRF proposes that through the provision of services, redundancy, active management and 

contingency planning, ensuring continuity of critical services can serve as a driver of the infrastructure 

and environment dimension of urban resilience (Arup 2015:3). The research focused on this driver reveals 

a number of enabling strategies, ranging from pre-established finance facilities to private sector 

engagement. However, the research also points to factors such as data and coordination gaps as well as 

trade-offs related to community involvement and local contractor engagement. 

 

Enabling Strategies 

Pre-Disaster Recovery Planning 

Several articles note the important role pre-disaster recovery planning can play in enabling the continuity 

of critical services. Identifying services central to an emergency response, such as hospitals, and 

developing planning for the maintenance of these services during a shock, along with theirsubsequent 

recovery, can help ensure the continuity of critical services (Gupta 2007). Cities can engage in broader 

pre-disaster recovery planning to help ensure the continuity of critical services. Within this process, 

engaging diverse stakeholders, including the elderly and those living in poverty, can improve both the 

recovery plans and the post-disaster recovery (Horney 2016).  

 

Pre-Established Finance Facilities 

Developing financing facilities prior to a shock that kick following the shock can be a helpful way to 

enable the continuity of critical services. Within existing budgets, administrations may create pre-defined 

(though still flexible) funding plans to expedite critical infrastructure recovery following a disaster (Liu 

2016). Turning to private sector solutions, establishing insurance facilities can ensure that an urban centre 
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has the financial liquidity to continue critical services immediately after a disaster, and minimize medium-

term setbacks to development (Kehinde 2014). 

 

Private-Sector Engagement 

As public capacity is overwhelmed during a disaster, collaboration with the private sector has been 

identified as an enabling factor in the continuity of critical services. The private section represents a large 

portion of the assets that need to be protected (Stewart 2009). In major building and reconstruction 

projects, private contractors can fill skill shortages and deliver quality projects in a timely manner (Haigh 

2012). Non-profit organizations, who are similarly private actors, can help fill existing and emerging gaps 

in critical services. For instance, in a major event such as the 9-11 attack in New York, private non-profit 

actors can ensure critical services for groups such as undocumented migrants and their families who are 

reluctant to use public emergency services (Kapucu 2007).    

 

Develop Methodologies to Prioritise Critical Infrastructure  

Prior to a disaster, developing a methodology to prioritize which critical infrastructure should be a focus 

of recovery and rebuild helps to enable critical services continuity. As effective rebuilds are often based 

around a single infrastructure asset (such as a water supply system), developing the methodology for 

choosing that asset prior to a shock can save time and facilitate continuity of services (Liu 2016). This 

strategy can combine technical and social factors as well as community involvement.  

 

Impeding Factors 

 

Role of Disaster Management Units 

Structural and capacity limitations can prevent crisis management approaches from considering longer-

term resilience considerations. According to Robert 2010, there is a mismatch between the role of crisis 

management units and climate change problematics, where the first is seen to have a reactive and not 

proactive function. The same is observed in London regarding heat wave plans (Zaidi 2015) and for urban 

sustainability implementation in Eskilstuna, Sweden (Sellberg 2015). 

 

Incompatibility Between Private Responses to Crisis Situations 

While private actors can enable the continuity of critical services following a disaster, the efficacy of their 

work can be impeded by lingering incompatibilities. The use of private contractors, particularly ones from 

outside the affected region, can undermine local leadership, stymied economic development and lead to 

culturally inappropriate results (Haigh 2012). Other elements that may be needed to attract private actors 

to respond and help ensure the continuity of critical services—such as no-bid contracts on the basis of pre-

award authorization—can lead to soaring costs and impaired accountability—as was the case in the 

Hurricane Katrina recovery (Gotham 2012).  

 

Data Gaps Following Disasters 

The continuity of critical services following a disaster can also be impeded by major gaps in data (Horney 

2016). As different assessment teams begin work to ensure continuity of services, gaps in integrated 

documentation mechanisms can result in inconsistent formats and incomplete data. These gaps can, in 

turn, limit how helpful different data sets are in guiding recovery operations (Liu 2016).  

 

Coordination Shortcomings 

While participation of the broader community in pre-disaster recovery planning can enable continuity of 

critical services, this process may be impeded by challenges of coordination. The individuals emergency 

managers wish to engage in recovery planning may find it difficult to participate because of work 
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commitments, lack of transportation to community meetings, or lack of awareness that such processes are 

underway (Horney 2016). Shifting from coordination of the general public to coordination of private non-

profit actors, efforts may be hindered by the absence of interagency networks for communication, diverse 

priorities, lack of experience or lack of trust (Kapucu 2007).  

 

Missing Financial Markets 

Having pre-established finance facilities to ensure continuity of critical services is an enabling strategy, 

but it may face barriers if these financial markets are absent. In the context of slow-onset risks, the large-

scale impact of these events and their recurrent nature may obstruct the pricing and insurability of risk 

(Kehinde 2014). In developing countries, lack of awareness or insurance mechanisms on the part of 

officials, or lack of data on risk exposure for insurers, may lead to gaps in insurance availability (Kehinde 

2014).   

 

Lack of realism of the existing plans 

Even when plans exist to address different crisis situations, the success of those plans depends on the 

easiness to execute those plans and relate them to everyday work of the concerned professionals (Storsjö 

2017).  

 

Trade-offs 

Ensuring the continuity of critical services following a disaster can involve numerous trade-offs. These 

relate to areas such as community involvement and local contractor engagement. Energy is a service on 

which lie multiple interests, such as sustainability, price and viability. Choices have to be made between 

technologies that offer different levels of adaptive capacity to climate change, environmental impact, price 

considerations and long-term viability, each choice involving trade-offs. 

 

In ensuring continuity of critical services following a disaster, a tension may emerge between efficiency 

and community involvement. Managers may be torn between the desire to undertake reconstruction 

quickly, and interest in engaging communities throughout the process (MacAskill 2016). Alternatively, 

where managers may be driven by an interest in building back better (BBB), in the immediate aftermath 

of a disaster they may face the competing desire among residents to return to “normal” quickly (Berke 

2009). Moving from time to skills, though communities may not have the skills to engage in 

reconstruction, a failure to involve them can lead to a rebuilding of services that are not suited to their 

needs (Hayat 2014). While a rebuild project prioritisation methodology can provide policy makers with 

solid information upon which recovery plans could be built, there are trade-offs related to time, expense 

and efficacy (Liu 2016).  

 

Reconstruction following a disaster often suffers from a lack of available local resources, and increasing 

recourse to external companies and experts. Especially in less developed countries, there is a tension 

between timely reconstruction and the desire to utilize and develop local capacity (Haigh 2012). A tension 

emerges where, on the one hand, there is fear that “overseas construction enterprises would use the disaster 

as an opportunity to enter a new market and secure a long-term presence in the area, thereby potentially 

disadvantaging local enterprises; on the other, they appeared keen to secure long term engagement of 

enterprise through fear of being left with unsustainable buildings and infrastructure that the local 

communities would be ill equipped to maintain” (Haigh 2012). Responding quickly can undermine long-

term capacity prospects. Developing long-term capacity through recovery can hinder the continuity of 

critical services.   
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3.4.3 Provides Reliable Communication and Mobility 

The CRF presents diverse and affordable transport networks, along with information and communications 

technology, as key elements of reliable communication and mobility. While the evidence base on resilient 

transportation is sparse, literature on communication provides some insight into enabling strategies, 

impeding factors and trade-offs.   

 

Enabling Strategies 

Complementing Communication Systems with Response Training 

The evidence indicates that communicated messages are more effective when complemented by training 

for local people around what to do when those warnings are triggered. Where individuals are trained by 

responders on how to react to warning signals, and actions to be taken by the community are clearly 

defined, communication is more effective (Alhmoudi 2016, Motta 2014). 

 

Redundant and Automated Communication Systems 

In an emergency, overlapping and redundant communication systems can help ensure that warnings are 

received. Evidence from Rio de Janeiro has highlighted the effectiveness of overlapping mediums such as 

cell phone warnings and community siren systems tocommunicate warnings (Motta 2014). Additionally, 

risk-monitoring systems, such as weather stations, that can automatically disseminate information to key 

decision makers can enhance response mechanisms (Gupta 2007). 

 

Community-Sensitive Communication 

In multi-ethnic and multi-cultural societies, risk information will not be understood in the same way by 

all people. One study noted the role that targeted and tailored strategies play in ensuring that minority 

ethnic groups and vulnerable members of the community receive useful risk information (Mullins 2013). 

Such bespoke means of sharing information are helpful to meet the needs of different ethnic and cultural 

groups.   

 

Social capital and access to information 

A high social capital in a community can increase the access to new information, essential for developing 

adaptive capacity (Pelling 2011). 

 

 

Impeding Factors 

Narrow Communication 

Though few studies discussed impeding factors to communication, one paper discussed the narrowness of 

communication. In terms of the communication strategies used, overreliance on any one communication 

method or plan can impede communication (Alhmoudi 2016). In terms of the direction of communication, 

horizontal communication between organizations that does not reach down to the population, and the 

absence of community participation in emergency response exercises, can impede this driver (Alhmoudi 

2016). A lack of communication and communication technologies in governmental organizations can be 

very detrimental to emergency actions, and is enhanced by State apparatus funding reduction (Garnett 

2007). 

 

Medias and the Precision of Information 

Medias play an important role in information dissemination during catastrophic events. However, a study 

of the Katrina Hurricane highlighted how mass media often did not report accurate information, “hindering 

efforts of evacuation, rescue, aid, and security” (Garnett 2007). The Medias tended to disregard 

information about racial groups and elderlies, to concentrate on sensationalism and to inflate their role in 



 

20 
 

the crisis. Another pinpoints how media sources have also been known to exaggerate the intensity of a 

situation or prioritize fast information over accurate information (Nirumpama 2012). 

 

Infrastructures and mobility 

We found only one study discussing of the enabling factors to mobility. It highlights that often, 

reconstruction concentrates on housing and other similar built infrastructures, neglecting roads and public 

transportation (Romero 2016). This leads to the reduced connectivity of some regions. 

 

Trade-Offs 

A key trade-off identified in the domain of communication relates to the role of the media. While it can 

play a central role in the transmission of key messages, search and rescue information, evacuation signals 

and the unification of families following a shock, we have seen how media sources can exaggerate the 

intensity of a situation or prioritize fast information over accurate information. A tension thus emerges 

between keeping the media informed during a disaster and the risk that information provided to the media 

will be used for ends that hinder a recovery effort (Nirumpama 2012).    

 

 

4.5 Governance and links between dimensions 

 

As mentioned in the coding strategy, we did not code articles in the fourth dimension of the CRF 

(Leadership and strategy) as we considered these governance issues to be part of all dimensions.  In cutting 

across themes we find that there are three overarching streams which can be harnessed in this review. This 

first is governance structures, the second is learning from experience and information management and 

the third is climate change and adaptation.   

 

4.5.1 Governance structures 

All extreme events or resilience measures cannot be assigned to one of the themes used above. Governance 

structures managing those objectives therefore span multiple themes. For example, decisions following a 

tsunami must be taken in consideration to infrastructures, but also to health, community and economic 

impacts. Doing so will make sure no consideration is forgotten, but also allow for mutual support between 

the solicited sectors. Governance is also a shared theme between the different areas of the CRF. 

Understanding institutions is essential to develop successful solutions. Therefore, we present here the 

elements fostering and hindering the implementation of general governance strategies working towards 

resilience. 

 

Enabling Strategies 

Inclusive and open governance structures 

In all studied areas, the importance of supporting community initiatives and including communities in the 

design process are stressed as important enabling factors. Allowing for local governments to take decisions 

during catastrophic events can help to make faster decisions than when the whole national level is solicited 

(Nakanishi 2014).Local knowledge can also be of major importance for proper decision-making, and can 

be relied on (Prashar 2013). A number of studies in all three areas highlight how inclusive and transparent 

governance are beneficial. In addition, a general governance structure favoring resilience implementation 

will break horizontal (inter-sectoral) and vertical barriers (through different levels of governance) (Wilby 

2012) and increase the initiative’s visibility (Taylor 2016). 

 

Planning 
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A common point to all areas is the advantage of enforcing resilience actions in planning. Some papers also 

suggest that designing actions that are in line with already in place structures, business plans, funding and 

available skills enhances the chances of success of the given measures (Roberts 2010).  

 

Governance contradictions 

Resilience, a long-term project, is often confronted to political and short-term return visions. 

Contradictions between risk management or resilience strategies appear in all areas of the CRF, between 

proactive resilience building and reactive event management, emanates from governance structural 

properties and political culture (Roberts 2010). Many studies highlight the benefits of a governance putting 

forward a long-term attitude (Sellberg 2015). 

 

Holistic analysis process including governance processes 

Whatever the subject of the project, developing an understanding of institutions and their interactions is 

essential for designing solutions. For example, Zaidi 2015 reveal the complexity of the interactions 

between the science community, the National Health System, and health and emergency practitioners 

during a heat wave. Information flow between those entities is crucial. The efficiency of those interactions 

has a strong impact on the success of the developed interventions. 

 

Impeding Factors 

Governance-sited contradictions 

A recurrent barrier to implementation is the lack of resources (money, time in the professional’s 

responsibilities, and/or skills) (Taylor 2016, Roberts 2010). Professionals in all disciplines also face a 

confrontation between urgent but short-sighted duty and long-term resilience goals. Other hurdles of 

bureaucratic or structural origin, among others, can emanate from institutions (Roberts 2010). 

 

Unclear responsibilities 

A governance leading to unclear responsibilities of the various stakeholders will make implementation of 

complex and broad intentions such as climate change adaptation and resilience less likely to be managed 

(Taylor 2016). 

 

Trade-Offs 

Local vs centralized governance 

Many studies point to the benefit of relegating power to local governments regarding resilience. However, 

an increase in local capacities does not always lead to risk-reduction and positive impacts on communities. 

In turn, a centralized government supporting the right local initiatives can have a strong influence on 

transformative capacities (Revi 2014). Moreover, resilience at one scale can impede resilience at a lower 

or higher scale (Wilkinson and Wagenaar 2012:4). 

 

4.5.2 Learning and information 

A point common to many of the above themes is the importance of learning from experience, and how to 

harness knowledge learned from experience and from experiments from other cities to increase resilience. 

Data and information is also a recurrent point throughout the themes. We here present the enabling and 

hindering factors associated with learning mechanisms and information management.  

 

Enabling Strategies 

 

Learning from experience 
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Examples of successful initiatives can be an efficient accelerator of urban resilience, for example by 

learning from international experiences (Sharma 2016). Moreover, efficient planning needs to include a 

strategy for organisational learning and experimentations (Fitzgerald 2017). This inevitably relates to the 

governance structure of cities, which need “effective political organization and receptive political systems 

with the capacity both to respond positively to citizen and to learn” (Satterthwaite 2013). 

 

Communication as a key to learning 

While the importance of learning processes is confirmed by a number of studies, some factors can facilitate 

them. Cross-sectoral relations enable professionals to share their experience about plans and 

implementation of similar processes (Taylor 2016). Another approach is learning-by-doing. One research 

studying large cities in Asia that this method helped the professionals to obtain a better comprehension of 

the complexity of the stakes, and fostered innovation to respond to those challenges (Orleans 2013). The 

professionals, carrying their knowledge about local specificities, can then develop efficient solutions 

(Wagenaar 2013). 

 

The importance of awareness 

In all areas, studies show the importance of raising awareness to the problem. This is true for the 

population in general, as well as for the concerned professionals. If a concept (climate change, resilience, 

etc.) is absent from a political agenda or an institutions’ terminology, its implementation will be slowed 

down (Taylor 2016). More concretely, plans are useless if they are not communicated and explained to 

the concerned professionals, and this tends to happen often (Zaidi 2015). 

 

Impeding Factors 

Dealing with complex information 

Open information sharing and community consultation is not always easy. Learning and information 

sharing strategies encounter challenges for heterogeneous populations with different cultures, affluences 

and education (Orleans 2013). Moreover, a lack of comprehension of complex concepts such as 

uncertainties related to weather and climate, (Taylor 2016) or climate change’s long term and vague 

implications (Roberts 2010), can be a barrier to implementation.  

 

Trade-Offs 

As we have seen throughout the analyzed themes, trade-offs emerging from urban resilience 

implementation are numerous and can have important consequences on some populations. 

Communication with stakeholders and transparency is a solution to minimize those unexpected outcomes 

(Orleans 2013). Also, local knowledge has been mentioned many times to be essential for quality solution-

building. However, there are risks associated with the interpretation of local data by external researchers, 

which urges for a co-production of knowledge (Orleans 2013). 

 

4.5.3 Climate change adaptation as an overarching theme 

One overarching subject encompassing all three themes (economy & society, health & wellbeing, and 

infrastructure &environment) is adaptation to climate change. To implement adaptation, actions in all 

those three themes must be done. Therefore, an enabling factor of climate change adaptation is to use 

those themes and concrete actions as entry points for the latter, facilitating bureaucratic implementation 

(Funfgeld 2014). Such actions will face the contradictions between short-term risk-reduction actions and 

the longer-term climate change adaptation timeline. Climate change, by its complex nature, has to be 

addressed cross-sectorally (Roberts 2010). 

 

Taking advantage of opportunity windows 
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A way to accelerate climate change resilience is to exploit its relation to events that have striked the 

population, such as hurricanes (Pelling 2011) or volcanic eruptions (Penalba 2012). However, real 

resilience will be achieved through careful planning, which requires time (Vallance 2012). 

 

5.  KNOWLEDGE STRENGTH AND GAPS  

 

The results section represented a close look at the evidence related to urban resilience. In this section, we 

shift our focus to a broader scale, zooming out from the empirical details to survey the broader trends, 

strengths and gaps in the literature on urban resilience. The following sub-sections present some 

noteworthy observations into areas such as dominant focuses with the urban resilience literature, problems 

with the evidence in this domain, and gaps in lines of inquiry. We begin with how the ‘community-level’ 

is focused upon in the urban resilience literature.   

 

A Focus on Communities and the Associated Blind Spots  

 

Prominent within the literature are articles that focus on community resilience at a local level. Be it the 

efficacy of narratives in empowering local resilience (Goldstein 2015), the role of dialogue in fostering 

urban resilience (Henceroth 2015), or the part that local culturally specific networks can play in disaster 

response (Kenney 2014), there is a rich and diverse literature that establishes evidence of programs and 

practices that can be effective in developing urban resilience at the local level. Research at this scale is 

more dense and deep than research at other scales within the urban resilience literature.  

 

Within this community-focused research, there is a tendency for studies to focus on enabling strategies 

and impeding factors for enhancing community resilience. Largely absent, however, is a consideration of 

the trade-offs involved in focusing on a community rather than a city-wide or larger scale. For instance, 

while the resilience and DRR literature has long been critical of a top-down approach to risk management 

and disaster response, what trade-offs might emerge when shifting to a highly local and decentralized 

approach to resilience? A take-home message for practitioners—understanding that urban resilience 

operates at different scales—is not to lose track of the ‘forest’ when looking at the ‘trees.’  

 

A Growing Importance of Networks  

 

Shifting to the interconnections that play out across networks, there is an awareness in the literature of the 

role that inter-city networks can play in urban resilience. Nigg (2006), for instance, highlights how a city 

that experienced a shock could rely on nearby cities with whom it had network relationships to help 

accommodate its temporarily displaced persons. At a broader administrative level, work such as Martins’ 

(2011) study shows how transnational municipal networks can promote and help implement climate 

change action. By contrast, he also considers the constraints that can be engendered by such linkages. 

Beyond city administration, other work such as that done by Hope (2016) considers the role that networked 

urban universities can play in fostering sustainable cities. The fostering of networks by donors/foundations 

has also been considered in this space. Practitioners may stand to gain considerably by using and building 

networks as they develop strategies for urban resilience.  

 

Trending Towards Trade-Offs 

 

Much of the urban resilience literature discusses factors that enable resilience. A smaller, though still 

notable portion of the literature engages with elements that obstruct urban resilience or constrain the 
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efficacy of enabling factors. Typically, however, the literature has been less concerned with the trade-offs 

involved in resilience programming, or trade-offs that emerge when decisions are made concerning 

resilience. Where papers consider constraints or obstacles, the elements invoked are often broad or vague. 

The obstacle of ‘politics’ is a notable example, where the elements within this black box are not deeply 

discussed. Literatures on other social goods, such as health or education, include deeper consideration of 

politics, looking at popular movements, lobby groups or political activism; resilience research deals in 

only very general terms with politics as a constraint.   

 

The shortage of research considering trade-offs, however, seems to be changing, with a growing number 

of articles examining the effects that choices and programs to build resilience in one area might have on 

other domains. Meerow (2016), for instance, presents a hypothetical case of green infrastructure in Los 

Angeles to highlight how the impact of resilience decisions creates both spatial and temporal trade-offs 

with roots in politics and impacts on equity. Even papers that do not specifically address trade-offs raise 

issues that open avenues for future research enriched by this lens. In Gotham (2012), the notion of no-bid 

contracts is broached in relation to disaster response. While presented as a negative development, a 

thorough analysis of the trade-offs involved in their use could support policy makers in determining 

contexts in which these contracts might be appropriate, and instances where they are best avoided. The 

focus on trade-offs can be a rich source of insights for urban resilience practitioners; it helps expose the 

consequences of certain actions, and allows decision makers to realistically engage with the competing 

interests at play. This paper has worked to synthesize what knowledge can be found on trade-offs in the 

domains of urban resilience in the hopes of contributing to a trend that stands to greatly support the work 

of practitioners.   

 

Circular Reasoning in Resilience Evidence  

 

Within the urban resilience literature, there is a tendency to present ‘results’ that are based on output 

indicators rather than outcome indicators. While an output represents the completion of a task—such as 

the building of a school—an outcome is the impact that results—such as any associated rise  in literacy. 

In the urban resilience literature, these indicators are not often explicitly distinguished. For instance, based 

on UNISDR’s Making Cities Resilient “10 essentials” for making cities resilience, governance for disaster 

risk reduction is defined as a factor contributing to resilience. Based on this factor, Johnson 2014 provides 

a list of cities that have reported that they have taken actions towards this factor, thus building resilience. 

But just as ‘building a school’ does not necessarily ‘increase literacy,’ establishing resilience governance 

committee will not necessarily build resilience. There is a risk that this circular reasoning in the evidence 

of resilience can lead to the perpetuation of ineffective approaches or even approaches that have negative 

effects on urban resilience.  

 

The Underlying “Normativity” of Papers  

 

‘Most prior research dedicated to resilience’ suggests Sciulli‘is prescriptive and normative’ (2015).  The 

results of our scoping review support this statement. Our inquiry has shown that a great many papers are 

“normative” in their approach to resilience in that they are often steeped in a particular moral outlook and 

regularly directive in their conclusions. By normativity, we mean that authors tend to make value 

judgements about what practitioners “should” or “need to” do. This normativity is widely invoked to the 

detriment of evidence, hindering the capacity to make generalization. Cities are looking for expertise to 

determine which strategies to adopt and assess which changes are required to reach their adaptive potential 

(Revi et al., 2014). New knowledge must also be developed to handle complex problems involving 

multiple actors. Evidence and knowledge developed by internal and external experts can leverage 
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transformations and advocate the development of new policies (Scolobig et al., 2014). By telling 

practitioners what they “should” or “need to” do, a wealth of alternatives are lost and the value of this 

research in providing practitioners with the capacity to weigh priorities and trade-offs when making 

complex decisions is curtailed. The question of enabling and impeding factors to resilience 

implementation is by definition normative. However, this review paper does not aim to determine what 

practitioners “should” do or to single out an ideal approach applicable to all situations. It rather seeks to 

gather in one place the empirically shown evidences, independently of their context, and to see if some 

similarities emerge, by themselves and not by a scaling up procedure. 

 

The Overall Capacity of the CRF to Enable Practitioners 

 

In recent years, though a number of frameworks for measuring urban resilience have been developed, none 

have been able to achieve strong consensus (Normandin et al., 2009; Therrien et al., 2015b), and few pay 

sufficient attention to the interrelation between indicators (Normandin and Therrien, 2016). While the 

CRF provides a credible framework for thinking about urban resilience, there is a disjuncture between its 

structure and the way the literature is organized. Whereas papers will often link two or three drivers in the 

different domains following patterns linked to underlying complexities and mindful of empirical contexts, 

a CRF style framework tries to aggregate data to provide more generalizable lessons. Identifying gaps 

within a comprehensive framework like the CRF is important as practitioners need to look to a diversity 

of different domains in constructing their resilience strategies. Given the important role that a constant 

learning process can have in urban resilience (Matyas and Pelling, 2014), the CRF framework can serve 

as a guidebook for the development of an evidence-based urban resilience “curriculum.”  

 

A Clear Absence of Institutional Factors to Support Implementation 

 

The development of urban resilience has the potential to transforms urban governance by emphasizing 

horizontal work across municipal offices, by working through broader civil society networks and by 

challenging siloed approaches to governance. This potentially transformative implementation raises issues 

of power and hierarchical positions and poses questions related to management by administrations and 

also political positioning and leadership. Cities are interdependent systems that do not necessarily work 

concertedly. Often, they muddle through problems as they seek solutions and rethink governance. They 

face challenges considering that individual organizations have their own objectives and mandates to fulfill. 

Unfortunately, the empirical research on urban resilience does not say much on actual governance 

mechanisms and institutional factors. Many papers call for multi-scale, multilevel, multi-stakeholder 

approaches but very few provide insights into the actual capacities and mechanisms that would be needed 

to activate these. The lack of institutional factors in the urban resilience literature is a clear absence that 

potentially glazes over a depth of impeding factors and trade-offs.  

 

A Clear Absence of Longitudinal Studies 

 

The interest in urban resilience seems to be catching on in many cities throughout the world. Though the 

definition and all the outcomes might not be completely clear for urban resilience practitioners or scholars, 

it must be remembered that the concept of resilience applied to the urban sphere has only been around for 

approximately 15 years. Considering the early state of inquiry into urban resilience, there is an opportunity 

for research projects be constructed as longitudinal studies. At present, however,—as our analysis of the 

research on urban resilience reveals—such longitudinal studies are clearly absent. Nonetheless, 

longitudinal studies could be an important tool to better understand how cities and their people are affected 
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by shocks and stresses and a key instrument in developing an evidence base of effective ways of addressing 

a new age of complex, ‘wicked’ problems. 

CONCLUSION 

 

The objective of this Knowledge Synthesis review was to assemble and analyze the evidence from 

empirical studies focused on urban resilience implementation. In this review, 188 papers were analyzed 

and their findings organized based on the City Resilience Framework—an urban resilience framework 

used by many city actors in their work to implement urban resilience. In order to help urban resilience 

practitioners to make evidence informed choices and to better caution them about issues where claims are 

less supported by evidences, results were explored through a frame of enabling strategies, impeding factors 

and trade-offs. 

 

Our results show that evidence within the urban resilience dimension of Infrastructure and Environment 

is the most developed, followed by the Economy and Society dimension. The Health and Well-being 

dimension of urban resilience has been treated more superficially within the resilience explicit literature. 

The overarching concept of governance (identified as Leadership and Strategy in the CRF) is mostly 

superficial, failing to discuss in substantive ways actual governance mechanisms and institutional factors. 

 

Urban resilience implementation deals with complex issues and wicked problems which are tightly 

coupled across many dimensions of city governance. For city actors tackling these important 21st century 

challenges, a richer understanding of the enabling strategies, impeding factors and trade-offs of urban 

resilience can support their decision making and help them solve these ‘resilience-puzzles’ in their 

respective contexts.  

 

 

  



 

27 
 

BIBLIOGRAPHY 

 

Acevedo, Erika Cristina, Sandra Turbay, Margot Hurlbert, Martha Helena Barco, and Kelly Johanna 

Lopez. 2016. ‘Governance and Climate Variability in Chinchiná River, Colombia’. International 

Journal of Climate Change Strategies and Management 8 (5):632–53. 

https://doi.org/10.1108/IJCCSM-04-2015-0038. 

Akama, Yoko, Vanessa Cooper, and Bernard Mees. 2016. ‘Beyond Transmission: An Analysis of 

Communication Frameworks in Australian Bushfire Preparedness’. International Journal of 

Disaster Resilience in the Built Environment 7 (1):49–62. https://doi.org/10.1108/IJDRBE-08-

2013-0034. 

Alhmoudi, Abdulla Ali, and Zeeshan Aziz. 2016. ‘Integrated Framework for Early Warning System in 

UAE’. International Journal of Disaster Resilience in the Built Environment 7 (4):361–73. 

https://doi.org/10.1108/IJDRBE-08-2015-0040. 

Allan, Penny, Martin Bryant, Camila Wirsching, Daniela Garcia, and Maria Teresa Rodriguez. 2013. ‘The 

Influence of Urban Morphology on the Resilience of Cities Following an Earthquake’. Journal of 

Urban Design 18 (2):242–62. https://doi.org/10.1080/13574809.2013.772881. 

Altenburg, Corinna. n.d. ‘Chapter 1 Institutional and Social Capacities in Lead Cities in Europe and the 

United States: Success Factors for Urban Sustainability?’ In Urban Areas and Global Climate 

Change, 3–28. http://www.emeraldinsight.com/doi/abs/10.1108/S1047-

0042%282012%290000012004. 

Anguelovski, Isabelle, Linda Shi, Eric Chu, Daniel Gallagher, Kian Goh, Zachary Lamb, Kara Reeve, and 

Hannah Teicher. 2016. ‘Equity Impacts of Urban Land Use Planning for Climate Adaptation: 

Critical Perspectives from the Global North and South’. Journal of Planning Education and 

Research 36 (3):333–48. 

Ann Amaratunga, Carol. 2014. ‘Building Community Disaster Resilience through a Virtual Community 

of Practice (VCOP)’. International Journal of Disaster Resilience in the Built Environment 5 

(1):66–78. https://doi.org/10.1108/IJDRBE-05-2012-0012. 

Attolico, Alessandro. 2014. ‘Building Resilience Through Territorial Planning: The Experience of 

Province of Potenza’. Procedia Economics and Finance 18:528–35. https://doi.org/10.1016/S2212-

5671(14)00972-1. 

Bahadur, Aditya V., and Thomas Tanner. 2014. ‘Policy Climates and Climate Policies: Analysing the 

Politics of Building Urban Climate Change Resilience’. Urban Climate 7 (March):20–32. 

https://doi.org/10.1016/j.uclim.2013.08.004. 

Bahadur, A. V., Ibrahim, M., & Tanner, T. 2013. Characterizing resilience: unpacking the concept for 

tackling climate change and development. Climate and Development, 5(1), 55-65. 

Bailey, Earl. 2014. ‘Redefining Comprehensive Urban Management, in the Kingston Metropolitan 

Region, Jamaica’. Journal of Place Management and Development 7 (1):27–56. 

https://doi.org/10.1108/JPMD-04-2013-0010. 

Bakker, K., and C. Morinville. 2013. ‘The Governance Dimensions of Water Security: A Review’. 

Philosophical Transactions of the Royal Society A: Mathematical, Physical and Engineering 

Sciences 371 (2002):20130116–20130116. https://doi.org/10.1098/rsta.2013.0116. 

Barroca, B., P. Bernardara, S. Girard, and G. Mazo. 2015. ‘Considering Hazard Estimation Uncertain in 

Urban Resilience Strategies’. Natural Hazards and Earth System Science 15 (1):25–34. 

https://doi.org/10.5194/nhess-15-25-2015. 

Bassett, Mark, Suzanne Wilkinson, and Sandeeka Mannakkara. 2017. ‘Legislation for Building Back 

Better of Horizontal Infrastructure’. Disaster Prevention and Management: An International 

Journal 26 (1):94–104. https://doi.org/10.1108/DPM-03-2016-0054. 

https://doi.org/10.1016/j.uclim.2013.08.004


 

28 
 

Beilin, Ruth, and Cathy Wilkinson. 2015. ‘Introduction: Governing for Urban Resilience’. Urban Studies 

52 (7):1205–17. https://doi.org/10.1177/0042098015574955. 

Beretta, Ilaria. n.d. ‘Chapter 5 Milan’s Answer to the Climate Change Problem’. In Urban Areas and 

Global Climate Change, 105–33. http://www.emeraldinsight.com/doi/abs/10.1108/S1047-

0042%282012%290000012008. 

Berke, Philip R., and Thomas J. Campanella. 2006. ‘Planning for Postdisaster Resiliency’. The ANNALS 

of the American Academy of Political and Social Science 604 (1):192–207. 

https://doi.org/10.1177/0002716205285533. 

Berno, Tracy. 2017. ‘Social Enterprise, Sustainability and Community in Post-Earthquake Christchurch: 

Exploring the Role of Local Food Systems in Building Resilience’. Journal of Enterprising 

Communities: People and Places in the Global Economy 11 (1):149–65. 

https://doi.org/10.1108/JEC-01-2015-0013. 

Birkland, T., and S. Waterman. 2008. ‘Is Federalism the Reason for Policy Failure in Hurricane Katrina?’ 

Publius: The Journal of Federalism 38 (4):692–714. https://doi.org/10.1093/publius/pjn020. 

Bornstein, Lisa, Gonzalo Lizarralde, Kevin A. Gould, and Colin Davidson. 2013. ‘Framing Responses to 

Post-Earthquake Haiti: How Representations of Disasters, Reconstruction and Human Settlements 

Shape Resilience’. Edited by Helena Molin Vald?s. International Journal of Disaster Resilience in 

the Built Environment 4 (1):43–57. https://doi.org/10.1108/17595901311298991. 

Bosher, Lee, Andrew Dainty, Patricia Carrillo, and Jacqueline Glass. 2007. ‘Built‐in Resilience to 

Disasters: A Pre‐emptive Approach’. Engineering, Construction and Architectural Management 

14 (5):434–46. https://doi.org/10.1108/09699980710780746. 

Bosher, Lee, Andrew Dainty, Patricia Carrillo, Jacqueline Glass, and Andrew Price. 2009. ‘Attaining 

Improved Resilience to Floods: A Proactive Multi‐stakeholder Approach’. Disaster Prevention and 

Management: An International Journal 18 (1):9–22. https://doi.org/10.1108/09653560910938501. 

Bourgon, J. 2009. New directions in Public Administration. Public Policy and Administration, 24(3), 309-

329 

Braun, Bruce P. 2014. ‘A New Urban Dispositif? Governing Life in an Age of Climate Change’. 

Environment and Planning D: Society and Space 32 (1):49–64. https://doi.org/10.1068/d4313. 

Brown, Anna, Ashvin Dayal, and Cristina Rumbaitis Del Rio. 2012. ‘From Practice to Theory: Emerging 

Lessons from Asia for Building Urban Climate Change Resilience’. Environment and 

Urbanization 24 (2):531–56. https://doi.org/10.1177/0956247812456490. 

Brown, RR. 2008. ‘Local Institutional Development and Organizational Change for Advancing 

Sustainable Urban Water Futures’. Environmental Management 41 (2):221–33. 

BRUDERMANN, Thomas, Romana RAUTER, and Yoshiki YAMAGATA. 2013. ‘Behavioral aspects of 

urban resilience’. Innovation and Supply Chain Management 7 (3):83. 

Bulkeley, Harriet, and Rafael Tuts. 2013. ‘Understanding Urban Vulnerability, Adaptation and Resilience 

in the Context of Climate Change’. Local Environment 18 (6):646–62. 

https://doi.org/10.1080/13549839.2013.788479. 

Bulkeley, H, and B Castan. 2012. ‘Government by Experiment? Global Cities and the Governing of 

Climate Change’. Transactions of the Institute of British Geographers 38 (3):1–15. 

Burby, Raymond J. 2006. ‘Hurricane Katrina and the Paradoxes of Government Disaster Policy: Bringing 

About Wise Governmental Decisions for Hazardous Areas’. The ANNALS of the American 

Academy of Political and Social Science 604 (1):171–91. 

https://doi.org/10.1177/0002716205284676. 

Burnside-Lawry, Judy, and Luis Carvalho. 2015. ‘Building Local Level Engagement in Disaster Risk 

Reduction: A Portugese Case Study’. Disaster Prevention and Management: An International 

Journal 24 (1):80–99. https://doi.org/10.1108/DPM-07-2014-0129. 



 

29 
 

———. 2016. ‘A Stakeholder Approach to Building Community Resilience: Awareness to 

Implementation’. International Journal of Disaster Resilience in the Built Environment 7 (1):4–25. 

https://doi.org/10.1108/IJDRBE-07-2013-0028. 

Carthey, Jane, Venny Chandra, and Martin Loosemore. 2009. ‘Adapting Australian Health Facilities to 

Cope with Climate‐related Extreme Weather Events’. Journal of Facilities Management 7 (1):36–

51. https://doi.org/10.1108/14725960910929556. 

Caruson, Kiki, and Susan A MacManus. 2006. ‘Mandates and Management Challenges in the Trenches: 

An Intergovernmental Perspective on Homeland Security’. Public Administration Review 66 

(4):522–36. 

Cheema, Abdur Rehman, Abid Mehmood, and Muhammad Imran. 2016. ‘Learning from the Past: 

Analysis of Disaster Management Structures, Policies and Institutions in Pakistan’. Disaster 

Prevention and Management: An International Journal 25 (4):449–63. 

https://doi.org/10.1108/DPM-10-2015-0243. 

Chelleri, Lorenzo, James J Waters, Marta Olazabal, and Guido Minucci. 2015. ‘Resilience Trade-Offs: 

Addressing Multiple Scales and Temporal Aspects of Urban Resilience’. Environment and 

Urbanization 28 (3):323–39. 

Chelleri, L., T. Schuetze, and L. Salvati. 2015. ‘Integrating Resilience with Urban Sustainability in 

Neglected Neighborhoods: Challenges and Opportunities of Transitioning to Decentralized Water 

Management in Mexico City’. Habitat International 48 (August):122–30. 

https://doi.org/10.1016/j.habitatint.2015.03.016. 

Chenoweth, Erica, and Susan E. Clarke. 2010. ‘All Terrorism Is Local: Resources, Nested Institutions, 

and Governance for Urban Homeland Security in the American Federal System’. Political 

Research Quarterly 63 (3):495–507. https://doi.org/10.1177/1065912909334426. 

Cigler, Beverly A. 2007. ‘The “big Questions” of Katrina and the 2005 Great Flood of New Orleans’. 

Public Administration Review 67 (s1):64–76. 

Coaffee, Jon. 2009. Terrorism, Risk and the Global City: Towards Urban Resilience. Farnham, England ; 

Burlington, VT: Ashgate Pub. 

———. 2010. ‘Protecting Vulnerable Cities: The UK’s Resilience Response to Defending Everyday 

Urban Infrastructure’. International Affairs 86 (4):939–54. https://doi.org/10.1111/j.1468-

2346.2010.00921.x. 

———. 2013. ‘Towards Next-Generation Urban Resilience in Planning Practice: From Securitization to 

Integrated Place Making’. Planning Practice and Research 28 (3):323–39. 

https://doi.org/10.1080/02697459.2013.787693. 

Coaffee, J. 2013. Rescaling and responsibilizing the politics of urban resilience: From national security to 

local place-making. Politics, 33(4), 240-252 

Coaffee, Jon, Jonathan Clarke, and Peadar T. Davis. 2016. ‘A HARMONISE’d Approach to Building 

Security-Driven Urban Resilience: A Call to Arms’. Journal of Financial Management of Property 

and Construction 21 (1):73–80. https://doi.org/10.1108/JFMPC-01-2016-0003. 

Coaffee, Jon, and Lorraine Johnston. 2005. ‘The Management of Local Government Modernisation: Area 

Decentralisation and Pragmatic Localism’. International Journal of Public Sector Management 18 

(2):164–77. https://doi.org/10.1108/09513550510584982. 

Coaffee, Jon, and David Murakami Wood. 2006. ‘Security Is Coming Home: Rethinking Scale and 

Constructing Resilience in the Global Urban Response to Terrorist Risk’. International Relations 

20 (4):503–17. 

Cole, Sam. 2004. ‘Performance and Protection in an Adaptive Transaction Model’. Disaster Prevention 

and Management: An International Journal 13 (4):280–89. 

https://doi.org/10.1108/09653560410556492. 



 

30 
 

Comfort, Louise, Thomas Birkland, Beverly A. Cigler, and Eathea Nance. 2010. ‘Retrospectives and 

Prospectives on Hurricane Katrina: Five Years and Counting’. Public Administration Review 70 

(5):669–78. 

Cousins, JJ. 2017. ‘Structuring Hydro-Social Relations in Urban Water Governance’. Annals of the 

American Association of Geographers. 

———. n.d. ‘Volume Control: Stormwater and the Politics of Urban Metabolism’. Geoforum, 2016. 

Cretney, Raven Marie. 2016. ‘Local Responses to Disaster: The Value of Community Led Post Disaster 

Response Action in a Resilience Framework’. Disaster Prevention and Management: An 

International Journal 25 (1):27–40. https://doi.org/10.1108/DPM-02-2015-0043. 

Crichton, D. 2007. ‘What Can Cities Do to Increase Resilience?’ Philosophical Transactions of the Royal 

Society A: Mathematical, Physical and Engineering Sciences 365 (1860):2731–39. 

https://doi.org/10.1098/rsta.2007.2081. 

Cuevas, Sining C. 2011. ‘Climate Change, Vulnerability, and Risk Linkages’. International Journal of 

Climate Change Strategies and Management 3 (1):29–60. 

https://doi.org/10.1108/17568691111107934. 

Cuevas, Sining C., Ann Peterson, Tiffany Morrison, and Catherine Robinson. 2016. ‘Methodology for 

Examining the Challenges in Mainstreaming Climate Change Adaptation’. International Journal 

of Climate Change Strategies and Management 8 (3):418–39. https://doi.org/10.1108/IJCCSM-07-

2015-0091. 

Cutter, S. L., Burton, C. G., & Emrich, C. T. 2010. Disaster resilience indicators for benchmarking baseline 

conditions. Journal of Homeland Security and Emergency Management, 7(1) 

Danar, Oscar Radyan, and Dinil Pushpalal. 2014. ‘Building Community Resilience: Conceptual 

Framework and Its Application in Post Tsunami Resettlement’. Procedia Economics and Finance 

18:489–96. https://doi.org/10.1016/S2212-5671(14)00967-8. 

Deak, Johanna, and Eivor Bucht. 2011. ‘Planning for Climate Change: The Role of Indigenous Blue 

Infrastructure, with a Case Study in Sweden’. Town Planning Review 82 (6):669–85. 

Dias, Nuwan, Steve Curwell, and Erik Bichard. 2014. ‘The Current Approach of Urban Design, Its 

Implications for Sustainable Urban Development’. Procedia Economics and Finance 18:497–504. 

https://doi.org/10.1016/S2212-5671(14)00968-X. 

Drakaki, Maria, and Panagiotis Tzionas. 2017. ‘Community-Based Social Partnerships in Crisis 

Resilience: A Case Example in Greece’. Disaster Prevention and Management: An International 

Journal 26 (2):203–16. https://doi.org/10.1108/DPM-09-2016-0190. 

Drobniak, Adam. 2012. ‘The Urban Resilience–economic Perspective’. Journal of Economics & 

Management 10:5–20. 

Dutta-Koehler, Madhu C. n.d. ‘Chapter 7 Climate Adaptation in the Face of Resource Constraints: Lessons 

from a Coastal South Asian Mega-City’. In Urban Areas and Global Climate Change, 171–95. 

http://www.emeraldinsight.com/doi/abs/10.1108/S1047-0042%282012%290000012010. 

Duit, A. 2016. Resilience Thinking: Lessons from Public Administration. Public Administration, 94(2), 

364-380. 

Eburn, Michael. n.d. ‘Bushfires and Australian Emergency Management Law and Policy: Adapting To 

Climate Change and the New Fire and Emergency Management Environment’. In Special Issue 

Cassandra’s Curse: The Law and Foreseeable Future Disasters, 155–88. 

http://www.emeraldinsight.com/doi/abs/10.1108/S1059-433720150000068007. 

Ernstson, Henrik. 2008a. ‘In Rhizomia: actors, networks and resilience in urban landscapes’. Stockholm: 

Department of Systems Ecology, Stockholm University. 

———. 2008b. ‘The Social Production of Ecosystem Services: Lessons from Urban Resilience Research’. 

Ernston, H, In Rhizomia: Actors, Networks and Resilience in Urban Landscapes, PhD Thesis, 

Stockholm University. 



 

31 
 

https://www.researchgate.net/profile/Henrik_Ernstson/publication/228660744_The_Social_Prod

uction_of_Ecosystem_Services_Lessons_from_Urban_Resilience_Research/links/00b7d5395e28

3dffe2000000.pdf. 

Ernstson, Henrik, Sander E. van der Leeuw, Charles L. Redman, Douglas J. Meffert, George Davis, 

Christine Alfsen, and Thomas Elmqvist. 2010. ‘Urban Transitions: On Urban Resilience and 

Human-Dominated Ecosystems’. AMBIO 39 (8):531–45. https://doi.org/10.1007/s13280-010-

0081-9. 

Farrelly, M, and R Brown. 2011. ‘Rethinking Urban Water Management: Experimentation as Away 

Forward?’ Global Environmental Change 21 (2):721–32. 

Fernandez, Glenn, Yukiko Takeuchi, and Rajib Shaw. n.d. ‘Chapter 5 Climate and Disaster Resilience 

Mapping in City Clusters’. In Climate and Disaster Resilience in Cities, 81–101. 

http://www.emeraldinsight.com/doi/abs/10.1108/S2040-7262%282011%290000006011. 

———. n.d. ‘Chapter 8 From Resilience Mapping to Action Planning’. In Climate and Disaster Resilience 

in Cities, 149–61. http://www.emeraldinsight.com/doi/abs/10.1108/S2040-

7262%282011%290000006014. 

Fernandez, Glenn, Noralene Uy, and Rajib Shaw. n.d. ‘Chapter 11 Community-Based Disaster Risk 

Management Experience of the Philippines’. In Community-Based Disaster Risk Reduction, 205–

31. http://www.emeraldinsight.com/doi/abs/10.1108/S2040-7262%282012%290000010017. 

Feyerherm, Ann E., and Sally Breyley Parker. n.d. ‘Chapter 5 Emergent Collaboration and Leadership for 

Sustainable Effectiveness: The Metropolitan Housing Authority’. In Organizing for Sustainability, 

127–53. http://www.emeraldinsight.com/doi/abs/10.1108/S2045-0605%282011%290000001010. 

Finewood, MH. 2016. ‘Green Infrastructure, Grey Epistemologies, and the Urban Political Ecology of 

Pittsburgh’s Water Governance’. Antipode 48 (4):1000–1021. 

Fitzgerald, J, and J Laufer. 2016. ‘Governing Green Stormwater Infrastructure: The Philadelphia 

Experience’. Local Environment, 1–13. 

Forgaci, Claudiu, and Arjan Van Timmeren. 2014. Urban form and fitness: Towards a space-

morphological approach to general urban resilience. International Sustainable Development 

Research Society (ISDRS). 

https://www.researchgate.net/profile/A_Timmeren/publication/264992505_Urban_Form_and_Fit

ness_Towards_a_Space-

Morphological_Approach_to_General_Urban_Resilience/links/53fb270b0cf20a45497048c9.pdf. 

Frank, Andrea, and Terry Marsden. n.d. ‘Regional Spatial Planning, Government and Governance as 

Recipe for Sustainable Development?’ In Metropolitan Ruralities, 241–71. 

http://www.emeraldinsight.com/doi/abs/10.1108/S1057-192220160000023011. 

Friend, Richard, Jim Jarvie, Sarah Orleans Reed, Ratri Sutarto, Pakamas Thinphanga, and Vu Canh Toan. 

2014. ‘Mainstreaming Urban Climate Resilience into Policy and Planning; Reflections from Asia’. 

Urban Climate 7 (March):6–19. https://doi.org/10.1016/j.uclim.2013.08.001. 

Funfgeld, Hartmut, and Darryn McEvoy. 2014. ‘Frame Divergence in Climate Change Adaptation Policy: 

Insights from Australian Local Government Planning’. Environment and Planning C: Government 

and Policy 32 (4):603–22. https://doi.org/10.1068/c1234. 

Galaz, Victor. 2005. ‘Social-Ecological Resilience and Social Conflict: Institutions and Strategic 

Adaptation in Swedish Water Management’. AMBIO: A Journal of the Human Environment 34 

(7):567–72. 

Gallagher, Justin. 2014. ‘Learning about an Infrequent Event: Evidence from Flood Insurance Take-Up in 

the United States’. American Economic Journal: Applied Economics 6 (3):206–33. 

https://doi.org/10.1257/app.6.3.206. 



 

32 
 

Garnett, James L., and Alexander Kouzmin. 2007. ‘Communicating throughout Katrina: Competing and 

Complementary Conceptual Lenses on Crisis Communication’. Public Administration Review 67 

(s1):171–88. 

Garrelts, Heiko, and Hellmuth Lange. 2011. ‘Path Dependencies and Path Change in Complex Fields of 

Action: Climate Adaptation Policies in Germany in the Realm of Flood Risk Management’. 

AMBIO 40 (2):200–209. https://doi.org/10.1007/s13280-010-0131-3. 

Garschagen, Matthias. 2013. ‘Resilience and Organisational Institutionalism from a Cross-Cultural 

Perspective: An Exploration Based on Urban Climate Change Adaptation in Vietnam’. Natural 

Hazards 67 (1):25–46. https://doi.org/10.1007/s11069-011-9753-4. 

Garschagen, M., Hagenlocher, M., Comes, M., Dubbert, M., Sabelfeld, R., Lee, Y. J., et al. 2016. World 

Risk Report 2016. Retrieved from http://weltrisikobericht.de/wp-

content/uploads/2016/08/WorldRiskReport2016.pdf 

Goldstein, Bruce Evan, Anne Taufen Wessells, Raul Lejano, and William Butler. 2015. ‘Narrating 

Resilience: Transforming Urban Systems Through Collaborative Storytelling’. Urban Studies 52 

(7):1285–1303. https://doi.org/10.1177/0042098013505653. 

Goodier, Chris I., and Ksenia Chmutina. 2014. ‘Non-Technical Barriers for Decentralised Energy and 

Energy Efficient Buildings’. International Journal of Energy Sector Management 8 (4):544–61. 

https://doi.org/10.1108/IJESM-03-2014-0001. 

Gotham, Kevin Fox. 2012. ‘Disaster, Inc.: Privatization and Post-Katrina Rebuilding in New Orleans’. 

Perspectives on Politics 10 (03):633–46. https://doi.org/10.1017/S153759271200165X. 

Greenhalgh, T., Robert, G., Macfarlane, F., Bate, P., Kyriakidou, O., & Peacock, R. 2005. Storylines of 

research in diffusion of innovation: a meta-narrative approach to systematic review. Social science 

& medicine, 61(2), 417-430. 

Grove, Kevin. 2014. ‘Agency, Affect, and the Immunological Politics of Disaster Resilience’. 

Environment and Planning D: Society and Space 32 (2):240–56. https://doi.org/10.1068/d4813. 

Guclu, Hasan, Elizabeth F Bjerke, and Jared Galvan. 2014. ‘State-Level Legal Preparedness for Nuclear 

and Radiological Emergencies in the U.S.: A Network Analysis of State Laws and Regulations’. 

Public Health Reports 129 (Suppl 4):154–65. 

Gupta, Kapil. 2007. ‘Urban Flood Resilience Planning and Management and Lessons for the Future: A 

Case Study of Mumbai, India’. Urban Water Journal 4 (3):183–94. 

https://doi.org/10.1080/15730620701464141. 

Haigh, Richard, and Richard Sutton. 2012. ‘Strategies for the Effective Engagement of Multi‐national 

Construction Enterprises in Post‐disaster Building and Infrastructure Projects’. International 

Journal of Disaster Resilience in the Built Environment 3 (3):270–82. 

https://doi.org/10.1108/17595901211263657. 

Hardoy, Jorgelina, and Gustavo Pandiella. 2009. ‘Urban Poverty and Vulnerability to Climate Change in 

Latin America’. Environment and Urbanization 21 (1):203–24. 

https://doi.org/10.1177/0956247809103019. 

Harrison, Philip, Kerry Bobbins, Christina Culwick, Tracy-Lynn Humby, Costanza La Mantia, Alison 

Todes, and Dylan Weakley. 2014. ‘Urban Resilience Thinking for Municipalities’. 

http://146.141.12.21/handle/10539/16490. 

Hayat, Ezri, and Dilanthi Amaratunga. 2014. ‘The Impact of the Local Political and Socio-Economic 

Condition to the Capacity of the Local Governments in the Maintenance of Post-Disaster Road 

Infrastructure Reconstruction Assets’. Procedia Economics and Finance 18:718–26. 

https://doi.org/10.1016/S2212-5671(14)00995-2. 

Henceroth, Justin, Richard M. Friend, Pakamas Thinphanga, Phong Van Gai Tran, and Tuyen Phuong 

Nghiem. 2015. ‘Lessons from Self-Assessments within Urban Climate Resilience Programs’. 

http://weltrisikobericht.de/wp-content/uploads/2016/08/WorldRiskReport2016.pdf
http://weltrisikobericht.de/wp-content/uploads/2016/08/WorldRiskReport2016.pdf


 

33 
 

Edited by Dr Jerry Velasquez. International Journal of Disaster Resilience in the Built Environment 

6 (1):86–101. https://doi.org/10.1108/IJDRBE-08-2014-0060. 

Hendriks, Frank. 2014. ‘Understanding Good Urban Governance: Essentials, Shifts, and Values’. Urban 

Affairs Review 50 (4):553–76. 

Henstra, Dan. 2010. ‘Evaluating Local Government Emergency Management Programs: What Framework 

Should Public Managers Adopt?’ Public Administration Review 70 (2):236–46. 

Henstra, Dan, and Gordon McBean. 2005. ‘Canadian Disaster Management Policy: Moving toward a 

Paradigm Shift?’ Canadian Public Policy / Analyse de Politiques 31 (3):303. 

https://doi.org/10.2307/3552443. 

Hildreth, W. B. artley. 2009. ‘The Financial Logistics of Disaster: The Case of Hurricane Katrina’. Public 

Performance & Management Review 32 (3):400–436. 

Hill, Margot. 2013. ‘Adaptive Capacity of Water Governance: Cases from the Alps and the Andes’. 

Mountain Research and Development 33 (3):248–59. 

Hobor, George. 2015. ‘New Orleans’ Remarkably (un) Predictable Recovery: Developing a Theory of 

Urban Resilience’. American Behavioral Scientist 59 (10):1214–30. 

Hope, Alex. 2016. ‘Creating Sustainable Cities through Knowledge Exchange: A Case Study of 

Knowledge Transfer Partnerships’. International Journal of Sustainability in Higher Education 17 

(6):796–811. https://doi.org/10.1108/IJSHE-04-2015-0079. 

Horney, Jennifer, Matt C. Simon, Kristen Ricchetti-Masterson, and Philip Berke. 2016. ‘Resident 

Perception of Disaster Recovery Planning Priorities’. International Journal of Disaster Resilience 

in the Built Environment 7 (4):330–43. https://doi.org/10.1108/IJDRBE-09-2014-0068. 

Hossain, Md. Zakir, and Nazmul Huq. 2013. ‘Institutions Matter for Urban Resilience: The Institutional 

Challenges in Mainstreaming Climate Smart Disaster Risk Management in Bangladesh’. In 

Climate Change and Disaster Risk Management, edited by Walter Leal Filho, 169–91. Berlin, 

Heidelberg: Springer Berlin Heidelberg. http://link.springer.com/10.1007/978-3-642-31110-9_11. 

Ingirige, Bingunath, and Gayan Wedawatta. 2014. ‘Putting Policy Initiatives into Practice: Adopting an 

“honest Broker” Approach to Adapting Small Businesses against Flooding’. Structural Survey 32 

(2):123–39. https://doi.org/10.1108/SS-01-2013-0011. 

Islam, Md Saidul, and Quek Ri An. 2014. ‘Climate Change and Urban Resilience: The Singapore Story’. 

Globalization, Development, and Security in Asia 4:205–20. 

Jacobs, Lesley A. 2007. ‘Rights and Quarantine during the SARS Global Health Crisis: Differentiated 

Legal Consciousness in Hong Kong, Shanghai, and Toronto’. Law & Society Review 41 (3):511–

52. 

Jamal, F., Bertotti, M., Lorenc, T., & Harden, A. 2015. Reviewing conceptualisations of community: 

reflections on a meta-narrative approach. Qualitative Research, Vol. 15, No. 3, 314-333. 

Jigyasu, R. 2016. ‘Reducing Disaster Risks to Urban Cultural Heritage: Global Challenges and 

Opportunities’. Journal of Heritage Management 1 (1):59–67. 

https://doi.org/10.1177/2455929616649476. 

Johnson, Cassidy, and Sophie Blackburn. 2014. ‘Advocacy for Urban Resilience: UNISDR’s Making 

Cities Resilient Campaign’. Environment and Urbanization 26 (1):29–52. 

Kapucu, Naim. 2007. ‘Non‐profit Response to Catastrophic Disasters’. Disaster Prevention and 

Management: An International Journal 16 (4):551–61. 

https://doi.org/10.1108/09653560710817039. 

Karanth, Anup, and Diane Archer. 2014. ‘Institutionalising Mechanisms for Building Urban Climate 

Resilience: Experiences from India’. Development in Practice 24 (4):514–26. 

https://doi.org/10.1080/09614524.2014.911246. 



 

34 
 

Kehinde, Balogun. 2014. ‘Applicability of Risk Transfer Tools to Manage Loss and Damage from Slow-

Onset Climatic Risks’. Procedia Economics and Finance 18:710–17. 

https://doi.org/10.1016/S2212-5671(14)00994-0. 

Kelman, Ilan. 2017. ‘Linking Disaster Risk Reduction, Climate Change, and the Sustainable Development 

Goals’. Disaster Prevention and Management: An International Journal 26 (3):254–58. 

https://doi.org/10.1108/DPM-02-2017-0043. 

Kenney, Christine, and Suzanne Phibbs. 2014. ‘Shakes, Rattles and Roll Outs: The Untold Story of Māori 

Engagement with Community Recovery, Social Resilience and Urban Sustainability in 

Christchurch, New Zealand’. Procedia Economics and Finance 18:754–62. 

https://doi.org/10.1016/S2212-5671(14)00999-X. 

Kirchhoff, CJ, MC Lemos, and NL Engle. 2013. ‘What Influences Climate Information Use in Water 

Management? The Role of Boundary Organizations and Governance Regimes in Brazil and the 

U.S.’ Environmental Science & Policy 26:6–18. 

Komendantova, Nadejda, Anna Scolobig, Alexander Garcia-Aristizabal, Daniel Monfort, and Kevin 

Fleming. 2016. ‘Multi-Risk Approach and Urban Resilience’. International Journal of Disaster 

Resilience in the Built Environment 7 (2):114–32. https://doi.org/10.1108/IJDRBE-03-2015-0013. 

Kunreuther, Howard. 2006. ‘Disaster Mitigation and Insurance: Learning from Katrina’. The ANNALS 

of the American Academy of Political and Social Science 604 (1):208–27. 

https://doi.org/10.1177/0002716205285685. 

Lanfranco, Massimo, and Elena Rapisardi. 2011. ‘Urban Resilience to Severe Storms. An Italian Case-

History of Local Community Response to Natural Disasters’. In Geophys Res Abstr. Vol. 13. 

http://meetingorganizer.copernicus.org/EGU2011/EGU2011-6770-1.pdf. 

Lebel, L., Anderies, J. M., Campbell, B., Folke, C., Hatfield-Dodds, S., Hughes, T. P., et al. 2006. 

Governance and the capacity to manage resilience in regional social-ecological systems. 

Leinhos, Mary, Shoukat H. Qari, and Mildred Williams-Johnson. 2014. ‘Preparedness and Emergency 

Response Research Centers: Using a Public Health Systems Approach to Improve All-Hazards 

Preparedness and Response’. Public Health Reports 129 (Supplement 4Outcomes from the Federal 

Investment In Public Health Systems Research To Strengthen Preparedness and Response):8–18. 

Liu, Miao, Eric Scheepbouwer, and Sonia Giovinazzi. 2016. ‘Critical Success Factors for Post-Disaster 

Infrastructure Recovery: Learning from the Canterbury (NZ) Earthquake Recovery’. Disaster 

Prevention and Management: An International Journal 25 (5):685–700. 

https://doi.org/10.1108/DPM-01-2016-0006. 

Lizarralde, Gonzalo, Arturo Valladares, Andres Olivera, and Lisa Bornstein. 2014. ‘A Systems Approach 

to Resilience in the Built Environment: The Case of Cuba’. Disasters 39 Supplement 1:S76. 

Ludin, Salizar Mohamed, and Paul Andrew Arbon. 2017. ‘Improving Community Disaster Resilience 

through Scorecard Self-Testing’. Disaster Prevention and Management: An International Journal 

26 (1):13–27. https://doi.org/10.1108/DPM-08-2016-0177. 

MacAskill, Kristen, and Peter Guthrie. 2016. ‘Disaster Risk Reduction and Empowering Local 

Government - a Case Comparison between Sri Lanka and New Zealand’. International Journal of 

Disaster Resilience in the Built Environment 7 (4):318–29. 

MacKinnon, D., & Derickson, K. D. 2013. From resilience to resourcefulness: A critique of resilience 

policy and activism. Progress in Human Geography, 37(2), 253–270. 

Malalgoda, Chamindi, and Dilanthi Amaratunga. 2015. ‘A Disaster Resilient Built Environment in Urban 

Cities: The Need to Empower Local Governments’. Edited by Dr Jerry Velasquez. International 

Journal of Disaster Resilience in the Built Environment 6 (1):102–16. 

https://doi.org/10.1108/IJDRBE-10-2014-0071. 

Malalgoda, Chamindi, Dilanthi Amaratunga, and Richard Haigh. 2013. ‘Creating a Disaster Resilient Built 

Environment in Urban Cities: The Role of Local Governments in Sri Lanka’. International Journal 



 

35 
 

of Disaster Resilience in the Built Environment 4 (1):72–94. 

https://doi.org/10.1108/17595901311299017. 

———. 2014. ‘Challenges in Creating a Disaster Resilient Built Environment’. Procedia Economics and 

Finance 18:736–44. https://doi.org/10.1016/S2212-5671(14)00997-6. 

———. 2016. ‘Overcoming Challenges Faced by Local Governments in Creating a Resilient Built 

Environment in Cities’. Disaster Prevention and Management: An International Journal 25 

(5):628–48. https://doi.org/10.1108/DPM-11-2015-0260. 

Martins, Rafael D’Almeida, and Leila da Costa Ferreira. 2011. ‘Climate Change Action at the City Level: 

Tales from Two Megacities in Brazil’. Management of Environmental Quality: An International 

Journal 22 (3):344–57. https://doi.org/10.1108/14777831111122914. 

Masys, Anthony J., Nibedita Ray-Bennett, Hideyuki Shiroshita, and Peter Jackson. 2014. ‘High 

Impact/Low Frequency Extreme Events: Enabling Reflection and Resilience in a Hyper-

Connected World’. Procedia Economics and Finance 18:772–79. https://doi.org/10.1016/S2212-

5671(14)01001-6. 

Matyas, D., & Pelling, M. 2015. Positioning resilience for 2015: the role of resistance, incremental 

adjustment and transformation in disaster risk management policy. Disasters, 39(s1), s1-s18. 

McGuinness, Martina, and Noel Johnson. 2014. ‘Exploiting Social Capital and Path-Dependent Resources 

for Organisational Resilience: Preliminary Findings from a Study on Flooding’. Procedia 

Economics and Finance 18:447–55. https://doi.org/10.1016/S2212-5671(14)00962-9. 

McPhearson, Timon, Zoé A. Hamstead, and Peleg Kremer. 2014. ‘Urban Ecosystem Services for 

Resilience Planning and Management in New York City’. AMBIO 43 (4):502–15. 

https://doi.org/10.1007/s13280-014-0509-8. 

Medd, William, and Simon Marvin. 2005. ‘From the Politics of Urgency to the Governance of 

Preparedness: A Research Agenda on Urban Vulnerability’. Journal of Contingencies and Crisis 

Management 13 (2):44–49. 

Meerow, S., Newell, J. P., & Stults, M. 2016. Defining urban resilience: A review. Landscape and Urban 

Planning, 147, 38-49. 

Meerow, Sara, and Joshua P. Newell. 2016. ‘Urban Resilience for Whom, What, When, Where, and Why?’ 

Urban Geography, July, 1–21. https://doi.org/10.1080/02723638.2016.1206395. 

Ministry of Public Security. 2014. Politique québécoise de sécurité civile 2014 - 2024: Vers une société 

québécoise plus résilience aux catastrophes Gouvernement du Québec. 

Mirfenderesk, Hamid, and David Corkill. 2009. ‘The Need for Adaptive Strategic Planning: Sustainable 

Management of Risks Associated with Climate Change’. International Journal of Climate Change 

Strategies and Management 1 (2):146–59. https://doi.org/10.1108/17568690910955612. 

Mojtahedi, S. Mohammad H., and Bee-Lan Oo. 2014. ‘Development of an Index to Measure Stakeholder 

Approaches toward Disasters in the Built Environment’. Procedia Economics and Finance 18:95–

102. https://doi.org/10.1016/S2212-5671(14)00918-6. 

Molin Valdés, Helena, Dilanthi Amaratunga, and Richard Haigh. 2013. ‘Making Cities Resilient: From 

Awareness to Implementation’. Edited by Helena Molin Valdés. International Journal of Disaster 

Resilience in the Built Environment 4 (1):5–8. https://doi.org/10.1108/17595901311299035. 

Motta, Marcio, Marcelo Abelheira, Orlando Gomes, Walter Fonseca, and Daphne Besen. 2014. ‘Rio de 

Janeiro Community Protection Program’. Procedia Economics and Finance 18:128–35. 

https://doi.org/10.1016/S2212-5671(14)00922-8. 

Moynihan, D. P. 2009. ‘The Network Governance of Crisis Response: Case Studies of Incident Command 

Systems’. Journal of Public Administration Research and Theory 19 (4):895–915. 

https://doi.org/10.1093/jopart/mun033. 

Mullin, Megan, and Meghan E. Rubado. 2015. ‘Local Response to Water Crisis: Explaining Variation in 

Usage Restrictions During a Texas Drought’. Urban Affairs Review, 1078087416657199. 



 

36 
 

Mullins, Aaron, and Robby Soetanto. 2013. ‘Ethnic Differences in Perceptions of Social Responsibility: 

Informing Risk Communication Strategies for Enhancing Community Resilience to Flooding’. 

Disaster Prevention and Management: An International Journal 22 (2):119–31. 

https://doi.org/10.1108/09653561311325271. 

Nakanishi, Hitomi, John Black, and Kojiro Matsuo. 2014. ‘Disaster Resilience in Transportation: Japan 

Earthquake and Tsunami 2011’. International Journal of Disaster Resilience in the Built 

Environment 5 (4):341–61. https://doi.org/10.1108/IJDRBE-12-2012-0039. 

Nigg, J. M. 2006. ‘Hurricane Katrina and the Flooding of New Orleans: Emergent Issues in Sheltering and 

Temporary Housing’. The ANNALS of the American Academy of Political and Social Science 

604 (1):113–28. https://doi.org/10.1177/0002716205285889. 

Nirupama, Niru, and David Etkin. 2012. ‘Institutional Perception and Support in Emergency Management 

in Ontario, Canada’. Disaster Prevention and Management: An International Journal 21 (5):599–

607. https://doi.org/10.1108/09653561211278725. 

Noblet, Mélinda, and Genevieve Brisson. 2017. ‘Adaptation to Climate Change in Quebec’s Coastal Zone: 

A Difficult Transformation of Public Action’. International Journal of Climate Change Strategies 

and Management 9 (3):282–98. https://doi.org/10.1108/IJCCSM-04-2016-0047. 

Normandin, J.-M., Therrien, M.-C., Pelling, M. and S. Paterson (2017), The Definition of Urban 

Resilience: a negotiated transformation path towards collaborative urban governance. In Urban 

Resilience for Risk and Adaptation Governance: Theory and Practice.  Grazia Brunetta et al. eds. 

Resilient Cities Springer Book Series. Springer, p. 16-29. 

Normandin, J.-M., & Therrien, M.-C. 2016. Resilience Factors Reconciled with Complexity: The 

Dynamics of Order and Disorder. Journal of Contingencies and Crisis Management, 24(2), 107-

118. 

Normandin, J. M., Therrien, M.-C., & Tanguay, G. A. 2009. City Strength in Times Of Turbulence: 

Strategic Resilience Indicator. Paper presented at the Conference on City Futures, Madrid. 

OCDE 2003. Les risques émergents au XXIe siècle : Vers un programme d'action Paris, Éditions OCDE. 

Orleans Reed, Sarah, Richard Friend, Vu Canh Toan, Pakamas Thinphanga, Ratri Sutarto, and Dilip Singh. 

2013. ‘“Shared Learning” for Building Urban Climate Resilience – Experiences from Asian 

Cities’. Environment and Urbanization 25 (2):393–412. 

https://doi.org/10.1177/0956247813501136. 

Pelling, M. 2003. The vulnerability of cities: natural disasters and social resilience. 

Pelling, M. 2010. Adaptation to climate change: from resilience to transformation: Routledge 

Pelling, M., High, C., Dearing, J., & Smith, D. 2008. Shadow spaces for social learning: a relational 

understanding of adaptive capacity to climate change within organizations. Environment and 

Planning A, 40(4), 867-884. 

Pelling, Mark, and David Manuel-Navarrete. 2011. ‘From Resilience to Transformation: the Adaptive 

Cycle in two Mexican Urban Centers’. Ecology and Society 16 (2), 11. 

http://www.ecologyandsociety.org/vol16/iss2/art11/main.html. 

Peñalba, Linda M., Dulce D. Elazegui, Juan M. Pulhin, and Rex Victor O. Cruz. 2012. ‘Social and 

Institutional Dimensions of Climate Change Adaptation’. International Journal of Climate Change 

Strategies and Management 4 (3):308–22. https://doi.org/10.1108/17568691211248748. 

Pierce, J. C., W. W. Budd, and N. P. Lovrich. 2011. ‘Resilience and Sustainability in US Urban Areas’. 

Environmental Politics 20 (4):566–84. https://doi.org/10.1080/09644016.2011.589580. 

Pierdet, C?line. 2012. ‘Spatial and Social Resilience in Phnom Penh, Cambodia since 1979’. South East 

Asia Research 20 (2):263–81. https://doi.org/10.5367/sear.2012.0108. 

Plough, Alonzo, Jonathan E. Fielding, Anita Chandra, Malcolm Williams, David Eisenman, Kenneth B. 

Wells, Grace Y. Law, Stella Fogleman, and Aizita Magaña. 2013. ‘Building Community Disaster 



 

37 
 

Resilience: Perspectives from a Large Urban County Department of Public Health’. American 

Journal of Public Health 103 (7):1190–97. 

Prashar, Sunil Kumar, and Rajib Shaw. 2012. ‘Urbanization and Hydro‐meteorological Disaster 

Resilience: The Case of Delhi’. International Journal of Disaster Resilience in the Built 

Environment 3 (1):7–19. https://doi.org/10.1108/17595901211201105. 

Prashar, Sunil, Rajib Shaw, and Yukiko Takeuchi. 2013. ‘Community Action Planning in East Delhi: A 

Participatory Approach to Build Urban Disaster Resilience’. Mitigation and Adaptation Strategies 

for Global Change 18 (4):429–48. https://doi.org/10.1007/s11027-012-9368-4. 

Priest, Sally, Michael Clark, and Emma Treby. 2005. ‘Flood Insurance: The Challenge of the Uninsured’. 

Area 37 (3):295–302. 

Public Safety Canada. 2011. An Emergency Management Framework for Canada Second edition. from 

https://www.publicsafety.gc.ca/cnt/rsrcs/pblctns/mrgnc-mngmnt-frmwrk/mrgnc-mngmnt-

frmwrk-eng.pdf. 

Qari, Shoukat H., David M. Abramson, Jane A. Kushma, and Paul K. Halverson. 2014. ‘Preparedness and 

Emergency Response Research Centers: Early Returns on Investment in Evidence-Based Public 

Health Systems Research’. Public Health Reports 129 (Supplement 4):1–4. 

Rahman, Md Matiur. 2014. ‘Urban Vulnerability Assessment in South Asia: Challenges and Lessons 

Learnt’. Management of Environmental Quality: An International Journal 25 (3):273–84. 

https://doi.org/10.1108/MEQ-11-2013-0122. 

Revi, Aromar, David Satterthwaite, Fernando Aragón-Durand, Jan Corfee-Morlot, Robert BR Kiunsi, 

Mark Pelling, Debra Roberts, William Solecki, Sumetee Pahwa Gajjar, and Alice Sverdlik. 2014. 

‘Towards Transformative Adaptation in Cities: The IPCC’s Fifth Assessment’. Environment and 

Urbanization 26 (1):11–28. 

Roberts, Debra. 2010. ‘Prioritizing Climate Change Adaptation and Local Level Resilience in Durban, 

South Africa’. Environment and Urbanization 22 (2):397–413. 

https://doi.org/10.1177/0956247810379948. 

Román, Mikael. 2010. ‘Governing from the Middle: The C40 Cities Leadership Group’. Corporate 

Governance: The International Journal of Business in Society 10 (1):73–84. 

https://doi.org/10.1108/14720701011021120. 

Romero, Hugo, and Cristian Albornoz. 2016. ‘Socio-Political Goals and Responses to the Reconstruction 

of the Chilean City of Constitución’. Disaster Prevention and Management: An International 

Journal 25 (2):227–43. https://doi.org/10.1108/DPM-12-2015-0292. 

Rockefeller & Arup. 2015. City Resilience Index: Understanding and measuring city resilience  Retrieved 

September, 2016, from http://publications.arup.com/publications/c/city_resilience_index 

Ross, A. D. (2013). Local disaster resilience: Administrative and political perspectives (Vol. 9): 

Routledge. 

Satterthwaite, David. 2013. ‘The Political Underpinnings of Cities? Accumulated Resilience to Climate 

Change’. Environment and Urbanization 25 (2):381–91. 

https://doi.org/10.1177/0956247813500902. 

Schewenius, Maria, Timon McPhearson, and Thomas Elmqvist. 2014. ‘Opportunities for Increasing 

Resilience and Sustainability of Urban Social–Ecological Systems: Insights from the URBES and 

the Cities and Biodiversity Outlook Projects’. AMBIO 43 (4):434–44. 

https://doi.org/10.1007/s13280-014-0505-z. 

Schimmel, Kimberly S. 2012. ‘Protecting the NFL/ Militarizing the Homeland: Citizen Soldiers and Urban 

Resilience in Post-9/11 America’. International Review for the Sociology of Sport 47 (3):338–57. 

https://doi.org/10.1177/1012690211433479. 

Schmidt‐Thomé, Philipp, and Kaisa Schmidt‐Thomé. 2007. ‘Natural Hazards and Climate Change: 

Stakeholder Communication and Decision‐making Processes: An Analysis of the Outcomes of the 

https://www.publicsafety.gc.ca/cnt/rsrcs/pblctns/mrgnc-mngmnt-frmwrk/mrgnc-mngmnt-frmwrk-eng.pdf
https://www.publicsafety.gc.ca/cnt/rsrcs/pblctns/mrgnc-mngmnt-frmwrk/mrgnc-mngmnt-frmwrk-eng.pdf
http://publications.arup.com/publications/c/city_resilience_index


 

38 
 

2006 Davos Conference on Disaster Reduction’. Management of Environmental Quality: An 

International Journal 18 (3):329–39. https://doi.org/10.1108/14777830710731770. 

Sciulli, Nick, Giuseppe D’Onza, and Giulio Greco. 2015. ‘Building a Resilient Local Council: Evidence 

from Flood Disasters in Italy’. International Journal of Public Sector Management 28 (6):430–48. 

https://doi.org/10.1108/IJPSM-11-2014-0139. 

Scolobig, A., Linnerooth-Bayer, J., & Pelling, M. 2014. Drivers of transformative change in the Italian 

landslide risk policy. International journal of disaster risk reduction, 9, 124-136. 

Sellberg, My M., Cathy Wilkinson, and Garry D. Peterson. 2015. ‘Resilience Assessment: A Useful 

Approach to Navigate Urban Sustainability Challenges’. Ecology and Society 20 (1). 

https://doi.org/10.5751/ES-07258-200143. 

Sharma, Divya, and Seema Singh. 2016. ‘Instituting Environmental Sustainability and Climate Resilience 

into the Governance Process: Exploring the Potential of New Urban Development Schemes in 

India’. International Area Studies Review 19 (1):90–103. 

Siri, José Gabriel, Barry Newell, Katrina Proust, and Anthony Capon. 2016. ‘Urbanization, Extreme 

Events, and Health: The Case for Systems Approaches in Mitigation, Management, and Response’. 

Asia Pacific Journal of Public Health 28 (2_suppl):15S – 27S. 

Smith, Ian, Katie Williams, Diane Hopkins, Jennifer Joynt, Catherine Payne, and Rajat Gupta. 2013. 

‘Integrated Suburban Neighbourhood Adaptation due to Climate Change: Local Stakeholders’ 

Views on Potential Pathways for Change’. Structural Survey 31 (4):301–13. 

https://doi.org/10.1108/SS-01-2013-0008. 

Somers, Scott, and James H. Svara. 2009. ‘Assessing and Managing Environmental Risk: Connecting 

Local Government Management with Emergency Management’. Public Administration Review 

69 (2):181–93. 

Sprain. 2017. ‘Paradoxes of Public Participation in Climate Change Governance’. The Good Society 25 

(1):62. https://doi.org/10.5325/goodsociety.25.1.0062. 

Stark, A. (2014). Bureaucratic Values and Resilience: An Exploration of Crisis Management Adaptation. 

Public Administration, 92(3), p. 692-706. 

Steele, Wendy Elizabeth, and Brendan Gleeson. 2010. ‘Mind the Governance Gap: Oil Vulnerability and 

Urban Resilience in Australian Cities’. Australian Planner 47 (4):302–10. 

https://doi.org/10.1080/07293682.2010.526552. 

Stewart, Geoffrey T., Ramesh Kolluru, and Mark Smith. 2009. ‘Leveraging Public‐private Partnerships to 

Improve Community Resilience in Times of Disaster’. International Journal of Physical 

Distribution & Logistics Management 39 (5):343–64. 

https://doi.org/10.1108/09600030910973724. 

Storsjö, Isabell Therese, and Hlekiwe Kachali. 2017. ‘Public Procurement for Innovation and Civil 

Preparedness: A Policy-Practice Gap’. International Journal of Public Sector Management 30 

(4):342–56. https://doi.org/10.1108/IJPSM-10-2016-0177. 

Sunarharum, Tri Mulyani, Mellini Sloan, and Connie Susilawati. 2014. ‘Re-Framing Planning Decision-

Making: Increasing Flood Resilience in Jakarta’. International Journal of Disaster Resilience in the 

Built Environment 5 (3):230–42. https://doi.org/10.1108/IJDRBE-02-2014-0015. 

Surjan, Akhilesh, and Rajib Shaw. 2009. ‘Enhancing Disaster Resilience through Local Environment 

Management: Case of Mumbai, India’. Disaster Prevention and Management: An International 

Journal 18 (4):418–33. https://doi.org/10.1108/09653560910984474. 

Tadele, Feleke, and Siambabala Bernard Manyena. 2009. ‘Building Disaster Resilience through Capacity 

Building in Ethiopia’. Disaster Prevention and Management: An International Journal 18 (3):317–

26. https://doi.org/10.1108/09653560910965664. 



 

39 
 

Tanner, Thomas, Tom Mitchell, Emily Polack, and Bruce Guenther. 2009. ‘Urban Governance for 

Adaptation: Assessing Climate Change Resilience in Ten Asian Cities’. IDS Working Papers 2009 

(315):01–47. 

Tasic, Justyna, and Sulfikar Amir. 2016. ‘Informational Capital and Disaster Resilience: The Case of Jalin 

Merapi’. Disaster Prevention and Management: An International Journal 25 (3):395–411. 

https://doi.org/10.1108/DPM-07-2015-0163. 

Taylor, Anna. 2016. ‘Institutional Inertia in a Changing Climate: Climate Adaptation Planning in Cape 

Town, South Africa’. International Journal of Climate Change Strategies and Management 8 

(2):194–211. https://doi.org/10.1108/IJCCSM-03-2014-0033. 

Taylor, Gary, and Ellen Bassett. 2007. ‘Exploring Boundaries in Governance: Intergovernmental 

Boundary Agreements’. State & Local Government Review 39 (3):119–30. 

Tran, Phong, Fumio Kaneko, Rajib Shaw, Lorna P. Victoria, and Hidetomi Oi. n.d. ‘Chapter 2 Urban 

Disaster Risk Analysis, Action Planning and Implementation Management’. In Urban Risk 

Reduction: An Asian Perspective, 13–36. 

http://www.emeraldinsight.com/doi/abs/10.1108/S2040-7262%282009%290000001006. 

Therrien, M.-C. 2010. Stratégies de résilience et infrastructures essentielles. Télescope, 16(2), 154-171 

Therrien, M. C., Beauregard, S., and Valiquette-L’Heureux, A. 2015a. “Iterative Factors Favoring 

Collaboration for Interorganizational Resilience: The Case of the Greater Montréal Transportation 

Infrastructure.” International Journal of Disaster Risk Science, 6(1), 75-86. 

Therrien, M. C., Tanguay, G. A., and Beauregard-Guérin, I. 2015b. “Fundamental determinants of urban 

resilience: A search for indicators applied to public health crisis”. Resilience, 3(1), 18-39. 

Therrien, M.-C., Normandin, J.-M., Paterson, S. and M. Pelling. 2015c. Governance Process Framework 

for Proactive Urban Resilience. 31st EGOS Colloquium 'Organizations and the Examined Life: 

Reason, Reflexivity and Responsibility' in Athens, Greece, July 2-4, 2015 

Uittenbroek, Caroline J., Leonie B. Janssen-Jansen, and Hens A. C. Runhaar. 2016. ‘Stimuli for Climate 

Adaptation in Cities: Insights from Philadelphia – an Early Adapter’. International Journal of 

Climate Change Strategies and Management 8 (1):38–56. https://doi.org/10.1108/IJCCSM-06-

2014-0069. 

UN 2005. Hyogo framework for action 2005-2015: building the resilience of nations and communities to 

disasters. Paper presented at the Extract from the final report of the World Conference on Disaster 

Reduction (A/CONF. 206/6). 

UN 2015. Sendai Framework on Disaster Risk Reduction 2015-2030. Retrieved from 

http://www.unisdr.org/we/coordinate/sendai-framework. 

Usdin, Linda. 2014. ‘Building Resiliency and Supporting Distributive Leadership Post-Disaster: Lessons 

from New Orleans a Decade (almost) after Hurricane Katrina’. International Journal of Leadership 

in Public Services 10 (3):157–71. https://doi.org/10.1108/IJLPS-07-2014-0010. 

Vallance, Suzanne. 2012. ‘Urban Resilience: Bouncing Back, Coping, Thriving’. 

https://researcharchive.lincoln.ac.nz/handle/10182/5790. 

Valiquette L'Heureux, A., & Therrien, M. C. 2013. Interorganizational dynamics and characteristics of 

critical infrastructure networks: the study of three critical infrastructures in the Greater Montreal 

Area. Journal of Contingencies and Crisis Management, 21(4), 211-224. 

Vandergert, Paula, Marcus Collier, Stephan Kampelmann, and Darryl Newport. 2016. ‘Blending Adaptive 

Governance and Institutional Theory to Explore Urban Resilience and Sustainability Strategies in 

the Rome Metropolitan Area, Italy’. International Journal of Urban Sustainable Development 8 

(2):126–43. https://doi.org/10.1080/19463138.2015.1102726. 

Wagenaar, Hendrik, and Cathy Wilkinson. 2015. ‘Enacting Resilience: A Performative Account of 

Governing for Urban Resilience’. Urban Studies 52 (7):1265–84. 

http://www.unisdr.org/we/coordinate/sendai-framework.


 

40 
 

Wagner, John R., and Kasondra White. 2009. ‘Water and Development in the Okanagan Valley of British 

Columbia’. Journal of Enterprising Communities: People and Places in the Global Economy 3 

(4):378–92. https://doi.org/10.1108/17506200910999129. 

Wamsler, Christine, and Nigel Lawson. 2011. ‘The Role of Formal and Informal Insurance Mechanisms 

for Reducing Urban Disaster Risk: A South-North Comparison’. Housing Studies 26 (2):197. 

Whittle, Rebecca, William Medd, Hugh Deeming, Elham Kashefi, Maggie Mort, Gordon Walker, and 

Nigel Watson. 2010. ‘After the Rain-Learning the Lessons from Flood Recovery in Hull. Final 

Project Report for’Flood, Vulnerability and Urban Resilience: A Real-Time Study of Local 

Recovery Following the Floods of June 2007 in Hull’.’ 

http://eprints.lancs.ac.uk/31798/1/AFTER_THE_RAIN_FULL_REPORT.pdf. 

Wilby, R. L., and R. Keenan. 2012. ‘Adapting to Flood Risk under Climate Change’. Progress in Physical 

Geography 36 (3):348–78. https://doi.org/10.1177/0309133312438908. 

Wilkinson, C. 2012. Urban resilience–what does it mean in planning practice?. Planning Theory & 

Practice, 13(2), 319-324. 

Wutick, Amber. 2009. ‘Water Scarcity and the Sustainability of a Common Pool Resource Institution in 

the Urban Andes’. Human Ecology 37 (2):179–92. 

You, Chuanmei, Xunchui Chen, and Lan Yao. 2009. ‘How China Responded to the May 2008 Earthquake 

during the Emergency and Rescue Period’. Journal of Public Health Policy 30 (4):379–94. 

Zaidi, R Zehra, and Mark Pelling. 2015. ‘Institutionally Configured Risk: Assessing Urban Resilience and 

Disaster Risk Reduction to Heat Wave Risk in London’. Urban Studies 52 (7):1218–33. 

https://doi.org/10.1177/0042098013510957. 

 

 


