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Abstract 

The twenty first century has seen a rapid rise of urbanization and consumption, bringing 

many challenges to cities, including one of the most difficult challenges of our time - 

climate change. Climate change has exacerbated many natural hazards including storm 

surges, extreme precipitation, flooding, and sea level rise causing the loss of thousands 

of lives each year in addition to billions of dollars in damage. Coastal cities are especially 

at risk due to their vulnerable geographical location and rapid population growth. Cities 

also face other environmental challenges including earthquakes, tsunamis and 

hurricanes; which are often difficult to predict and can test a city’s resilience. This research 

analyzes the environmental hazards a coastal city may face and discuss the tools planners 

can use to increase a region’s resilience. Case studies of New Zealand and Vancouver 

Island, Canada are used to analyze disaster management and resilience strategies. 

Keywords:  Resilience, Climate change, Planning, Disaster management, Coastal 
hazards, Policy, New Zealand, Vancouver Island  
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Executive Summary 

This thesis analyzes resilience in the context of climate change and disaster 

management and provides recommendations on how land use planning can build 

resilience in Vancouver Island communities. Resilience can be used to describe many 

processes; However, in this thesis, resilience is defined in the context of a community’s 

ability to efficiently adapt to and recover from a hazard (UNISDR, 2016). Through this 

definition, factors of resilience and measurement systems are explored. 

Before a community can build its resilience, it must first define what resilience 

means to its members. This thesis puts forth eight characteristics that contribute to a 

community’s resilience (see section 5.1.1). These factors should be considered when a 

community is measuring their level of resilience. There are many different methods that 

can be used to measure resilience, however the Resilience Performance Scorecard (RPS) 

is recommended (Khazai, Anhorn, and Burton, 2018). The RPS looks at six different 
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dimensions (see Figure 9) and allows for a flexible approach to determine the level of 

resilience in a community. By considering the factors of resilience and identifying 

challenges to resilience, the RPS can ensure a community is well equipped to begin 

building their resilience. 

Challenges to resilience are found in section 5.1.2 which explores barriers such as 

public disinterest, lack of communication, and funding opportunities. One challenge, 

experience/exposure to hazards, can be considered one of the biggest tests to resilience 

for a community. Having a flexible, long-term hazard planning model can help build a 

community’s resilience by preparing them for something they may not have much 

experience with. Dynamic Adaptive Pathways Planning (DAPP) is the recommended 

technique to ensure all options are explored when planning for environmental hazards and 

climate change (Haasnoot et al., 2013).   

Through an extensive literature review, interviews, and a case study analysis, a 

list of recommendations to build resilience on Vancouver Island is made that identifies 

eleven different topic areas. Interviews were conducted with professionals in the planning, 

climate change, emergency management, and resilience sectors. The interviewees were 

located in New Zealand, on Vancouver Island, and in Vancouver. For the case study, three 

cities in New Zealand (New Plymouth, Christchurch, and Dunedin) are compared to three 

cities on Vancouver Island (Nanaimo, Victoria, and Tofino). The recommendations for 

communities on Vancouver Island are as followed are found in section 5.4. 

This thesis followed a theory-testing approach which asked whether New Zealand 

has more advanced resiliency processes, as compared to Vancouver Island. The results 

found that each subject area has their own strengths and weaknesses. This is due to their 

priorities and experience/exposure to events such as earthquakes, sea level rise, and 

increased weather events. Although Vancouver Island communities’ policy networks are 

not as comprehensive and complete as communities in New Zealand, they are found to 

have impressive resiliency strategies and processes in place. By using the 

recommendations from this thesis, it is anticipated that communities on Vancouver Island 

and in similar geographical regions may be able to increase their resilience.  
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Chapter 1. Introduction 

 

1.1. Introduction to the Research and Coastal Resilience 

Coastal resilience describes the ability of a community to react to disasters and 

thrive in the face of challenges such as climate change and environmental hazards. 

According to the National Oceanic and Atmospheric Administration (NOAA) (2017), 

“coastal resilience” is defined as, “the ability of a community to ‘bounce back’ after 

hazardous events such as hurricanes, coastal storms, and flooding – rather than simply 

reacting to impacts”. By encouraging sustainable development and striving for resilience, 

a city can develop techniques and adaptation systems to work with, instead of against 

nature to align with ecosystem processes, or recover quickly in the case of a catastrophic 

event in a coastal area.  

Understanding coastal resilience and implementing effective policies are the keys 

to minimizing future loss of life and property in cities. Coastal cities should place priority 

on studying the natural hazards in their region to better understand the risks they face. 

Disasters are inevitable in our current climate, and we need to be proactive instead of 

reactive.  

This research seeks to comprehend the rising implications of climate change on 

coastal communities to better understand the natural risks that face them. A key 

deliverable is solutions for planning and organizing coastal communities to better prepare 

them for catastrophic events, mitigate loss during an event, and minimize the recovery 

time. For the purposes of this thesis, “coastal hazards” will include all environmental 

hazards that pose a risk to a specific city or region which may include: hydrological, 

geological, climatological, or meteorological disasters. The focus of this thesis is to 
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determine how a coastal community can be resilient in the face of these types of 

environmental disasters.  

Data-collection took place in New Zealand and on Vancouver Island through face-

to-face interviews with planning professionals, emergency managers, and academics 

whom have experience with coastal hazards. Subsequently, analysis of policies and 

strategic measures for mitigating disasters as well as a literature review of secondary 

sources is included in the data-collection process. Because they were found to be more 

advanced and experienced with policies and actions relating to climate change and 

environmental hazards, New Zealand is used as a “best practice” comparison to be 

adapted for communities on Vancouver Island. 

Planning for resilient cities will have many consequent benefits for communities. 

Not only will the citizens be safer and have a higher rate of survival when a major event 

hits, but they will also see many benefits related to quality of life (Beatley, 2009). Healthy, 

sustainable cities are the most resilient cities around the world because they have created 

a foundation of guidelines and principles that ensure community members are able to live 

freely with minimal barriers to society. This is overall “resilience” which should be a goal 

for every community. This will not be achieved by widening roads to ensure firetrucks can 

fit down them, it will be achieved through innovative, adaptive, and collaborative efforts.  

There are many different factors that threaten a city’s safety, but this work will focus 

on the ones caused by the environment. Environmental processes are hard to predict and 

difficult to understand. But by understanding how our effects on the environment have 

resulted in hazards and risks to our cities and development, we may be able to lower our 

impact on the environment and live more harmoniously. 

1.2. Research Questions 

Resilience is a relatively new concept that has been measured in many ways 

throughout different sectors. A study of resilience in coastal cities that face the threat of 

natural disasters and climate change requires attention because of the vulnerability and 

risks that are associated with living in edge communities. With the uncertainty of climate 
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change and natural disaster projections, it is important that local governments, planners, 

and other key leaders are equipped with the knowledge to build resilient coastal regions 

and ensure they can rise to the occasion instead of fall to the challenge.  

This research will answer the following questions: 

1. What defines a coastal region’s resilience? 

2. What are coastal regions in New Zealand doing to encourage 
resilience? 

3. How do Vancouver Island’s resiliency processes compare to New 
Zealand’s? 

4. How can a coastal region be more proactive and improve the 
effectiveness of resilience policies before a major natural event 
happens? 

These questions were developed to respond to the lack of research that focuses 

on resilience in coastal cities in New Zealand and on Vancouver Island. Measuring 

resilience is a complicated and difficult task. However, this research attempts to define 

what makes a coastal region resilient and how Vancouver Island communities can 

implement measures that have been met with success elsewhere in coastal regions.  

A focus of this thesis is to identify what effective resilience policies, guidelines, 

tools, strategies, and initiatives look like. This is done by analysing processes in New 

Zealand and asking professionals in the field about the success and failures of their 

resilience plans. Finally, this research will answer the hypothesis that New Zealand is 

more prepared and thus more resilient than Vancouver Island. 

1.3. Research Objectives 

This thesis follows a theory-testing or inductive approach to test the theory that 

cities and regions in New Zealand are more prepared for climate change and 

environmental disasters than cities and regions on Vancouver Island based on their 

advanced planning practices, resilience building procedures, and experience with natural 

hazards. Initial data-collection in New Zealand and a comprehensive literature review 
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determined what makes a community resilient, and how this information can be adapted 

for communities facing similar risks on Vancouver Island.  

Although New Zealand is a nation made up of a series of islands and Vancouver 

Island is an island within the larger provincial political entity of British Columbia, they share 

similar geographical attributes, governmental structures, cultures, and coastal hazards. 

Analyzing both locales aided in answering this study’s questions. One of the deliverables 

of this thesis is a list of recommendations to contribute to higher levels of resiliency for 

communities on VI. See Table 1 for a complete list of research objectives. 

1.4. Research Contributions 

The topic of “community planning” is not discussed or considered as often as it 

should be when approaching natural hazards, but this research seeks to bridge that gap. 

There are many resources for a response to a major event, however there are few 

resources and academic literature dedicated to how we can shape our cities to make us 

more resilient before an event hits. This research will add to evolving research that 

includes resilience planning.  

Specifically, this research will provide cities on Vancouver Island with an evaluation 

and recommendation on how to become more resilient. This kind of academic research is 

almost non-existent for Vancouver Island and a comparison of resilience strategies 

between New Zealand and Vancouver Island has not been completed until now. By 

looking at a region with similar geography, culture, and issues, Vancouver Island can learn 

from lessons and experiences in order to better prepare for future events. 
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Table 1: Research Objectives 
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Chapter 2. Literature Review 

 

2.1. New Zealand and Vancouver Island 

Although one is a country and the other a region, New Zealand and Vancouver 

Island share commonalities between geography, cultures, and environmental risks. Both 

Canada and New Zealand are Commonwealth nations which means they have similar 

government structures with Queen Elizabeth II as head of state in a parliamentary 

democracy. They each have multiple levels of government with varying functions and 

duties as assigned through federal constitutions.  

They are even more similar considering their Emergency Management structures, 

identifiable risks and hazards, and the roles and responsibilities of local government 

Planning departments. Both are islands characterized by coastal patterns of development 

facing similar coastal hazards. New Zealand has experienced a major event in the last 

decade in the form of a series of earthquakes in the Canterbury region. Vancouver Island 

has not had a recent major event; however, experts are saying that they are due for a 

major earthquake in the future (Walker et al, 2014). 

2.1.1. Legislation in New Zealand 

A. Emergency Management 

In New Zealand, Civil Defence Emergency Management (CDEM) falls under the 

Cabinet Committee for Domestic and External Security Coordination (DES) which is the 

national branch of government (Department of International Affairs, 2007). The Civil 

Defence and Emergency Management Act (2002) is the governing policy that outlines the 

responsibilities of national and local authorities in the event of an emergency. This Act 
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provisions the establishment of CDEM Groups, which are an assembly of regional 

authorities working with emergency services to deliver CDEM at the local level 

(Government of New Zealand, 2002).  

In addition to the Act, the government of New Zealand has a CDEM strategy that 

includes long-term direction including four goals to meet the provisions of the CDEM Act, 

which are: Risk Reduction; Readiness; Response; and Recovery (Four R’s). The Strategy 

also includes a vision to move the country toward a “Resilient New Zealand”, and contains 

four goals: 

1. Increasing community awareness, understanding, preparedness and    
participation in CDEM; 

2. Reducing the risks from hazards to New Zealand; 

3. Enhancing New Zealand’s capability to manage civil defence 
emergencies; and, 

4. Enhancing New Zealand’s capability to recover from civil defence 
emergencies. (Department of International Affairs, 2007) 

The Strategy, along with a comprehensive national CDEM plan, a guide to the national 

CDEM plan, and the development of a national public education programme, complete 

the government of New Zealand’s CDEM policy regime. 

CDEM Groups are required to have Group Plans by the CDEM Act (2002) that 

outlines the hazards and risks to be managed by the Group and the CDEM arrangements 

necessary to meet those hazards and risks (section 28). There are sixteen CDEM Groups 

across New Zealand that are regional in scale and often include multiple councils (districts 

and cities) within their jurisdictions. For example, the Canterbury Civil Defence Emergency 

Management Group encompasses ten local governments including the Christchurch City 

Council, Environment Canterbury, and Kaikoura District Council.  

CDEM Groups are responsible for the implementation of local CDEM in an efficient 

and effective manner including providing funding opportunities for projects like response 

plans or tsunami modelling. According to the CDEM Act (2002):  

The principles underlying the role of CDEM Groups are to— 

(a) promote the sustainable management of hazards; 
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(b) empower communities to achieve acceptable levels of risk; 

(c) provide for planning and preparation for response to, and recovery 
from, emergencies; 

(d) co-ordinate programmes and activities, and encourage co-operation 
and joint action, among agencies across the 4 Rs; and, 

(e) provide the basis for the integration of local with national CDEM 
policies, processes, and operations. (Part 1 s 4) 

CDEM Groups also provide resources for local cities and districts including templates for 

standardization, best practice guides, and principles for the provision of emergency 

accommodation.  

At a local level, civil defence is administered by councils and districts. The CDEM 

Act has a stipulation to declare a local emergency which would activate a response from 

a local agency such as the Christchurch City Council CDEM. These local groups are 

tasked with enforcing the four R’s of CDEM by training volunteers, educating the public on 

their risks, and compiling after-event reports. 

B. Climate Change 

The Ministry for the Environment (MfE) is the governmental organization 

responsible for advising on environmental issues in New Zealand. Their focus areas are: 

• environmental management systems, including laws, regulations and 
national environmental standards; 

• national direction through national policy statements and strategies; 

• guidance and training on best practice; and, 

• information about the health of the environment. (Ministry for the 
Environment, 2014) 

The MfE was mandated by the Environment Act (1986) and has specific actions 

under a variety of other acts including the Resource Management Act (1991) and the 

Climate Change Response Act (2002).  

The Resource Management Act (RMA) (1991) is the main piece of legislation for 

the environment which outlines the roles and responsibilities for central and local 

governments. An enabling feature of the RMA is that it allows the central government to 

create national policy statements for regional and local governments to follow. One 
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example is the New Zealand Coastal Policy Statement (NZCPS) which guides 

governments in their day-to-day management of coastal areas (Department of 

Conservation, 2010) 

MfE also focuses resources on mitigating and adapting to climate change, which 

includes climate change targets on GHG reduction and New Zealand's Framework for 

Adapting to Climate Change (Ministry for the Environment, 2014). This Framework 

explains what adaptation is, what responsibilities central and local governments have, and 

gives examples of action that can be taken by government, community, and individuals. 

Examples used include upgrading storm water infrastructure and restoring sand dunes to 

slow down erosion.  

There are a multitude of resources to help governments in NZ adapt at a regional 

or local level on the MfE’s website. One policy, Coastal hazards and climate change: A 

guidance manual for local government in New Zealand (2008), was created to aid local 

policy, planning, consents, building, and engineering staff in considerations on coastal 

challenges that are caused and exacerbated by climate change (Ministry for the 

Environment). Another resource for regional and local governments is Climate change 

effects and impacts assessment: A guidance manual for local government in New Zealand 

(Ministry for the Environment, 2008). This manual advises local governments on future 

climate change projections, risk assessment, and integrating risk assessment into council 

decisions.  

Regional governmental bodies such as Environment Canterbury (which facilitates 

sustainable development in the Canterbury region) have more resources in the form of 

plans, strategies, and bylaws. Their overarching legislation is the Regional Coastal 

Environmental Plan (2005) which is legislated by the New Zealand Coastal Policy 

Statement (Department of Conservation, 2010). The Plan speaks directly to each region 

within Canterbury and identifies their coastal hazards caused by climate change. Many of 

their policies tie climate change and natural hazards together. Environment Canterbury 

(ECan) also provides resources for working on climate change issues with Ngāi Tahu, the 

largest Māori iwi (tribe) on the South Island of New Zealand. 
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C. Planning 

Local governments in New Zealand are legislated by the Local Government Act 

(LGA) (2002) which splits local governments into regional and territorial governments (i.e. 

Taranaki [regional] and New Plymouth [territorial]). The LGA states the purpose of local 

government in Part 2(10):  

(a) to enable democratic local decision-making and action by, and on 
behalf of, communities; and, 

(b) to meet the current and future needs of communities for good-quality 
local infrastructure, local public services, and performance of 
regulatory functions in a way that is most cost-effective for households 
and businesses. (2002) 

In the original act, “four well-beings” were inserted to promote sustainability: social, 

economic, environmental, and cultural. These pillars were meant to be considered in every 

decision made by a local government. However, in 2012 they were removed, which 

caused uncertainty for local governments and the services they provided. In 2018, after 

lobbying from local governments and a switch in governmental leadership, the Local 

Government (Community Well-being) (2018) Amendment Bill was passed which 

reinstated the four well-beings. 

Part 6 of the LGA 2002 specifically speaks to “planning, decision-making, and 

accountability”. Long-term plans (LGA, s 93, 2002) are documents that provide plans and 

goals for a district that arise through consultation of community stakeholders. This plan is 

meant to be revisited every ten years and there are no requirements on the topics it must 

consider.  

The RMA (1991) is the primary piece of legislation for planning powers and is the 

consolidation of more than 50 pieces of legislation. This act prioritizes the environment, 

which deeply ingrains protection and sustainability into Planning decisions. As Jackson 

and Dixon (2012) note, “The result is a system that aims to make the ‘developer-as-

potential-polluter’ pay for avoidance, remediation or mitigation of those environmental 

costs of development that would otherwise be borne by the community as a whole.”  
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Part 5 of the RMA (1991) covers the topic of “Standards, policy statements, and 

plans” including the requirement of district plans. District plans are documents created by 

territorial governments to achieve the purposes of the RMA (1991). The district plan must 

include policy objectives and may include topics such as: 

(a) the significant resource management issues for the district; 

(b) the methods, other than rules, for implementing the policies for the 
district; 

(c) the principal reasons for adopting the policies and methods; 

(d) the environmental results expected from the policies and methods; 

(e) the procedures for monitoring the efficiency and effectiveness of the 
policies and methods; 

(f) the processes for dealing with issues that cross territorial authority 
boundaries; 

(g) the information to be included with an application for a resource 
consent; and, 

(h) any other information required for the purpose of the territorial 
authority’s functions, powers, and duties under this Act. (RMA, s 72, 
1991) 

Another power granted to the Planning departments can be found in Part 6 of the 

RMA, called “Resource Consents” which can be one of many requests pertaining to 

development, especially in a coastal marine area (RMA, s.89, 1991). 

Resource consents are considered discretionary to the local government meaning 

it is up to them to approve or deny the consent based on its merits (RMA s. 89, 1991). 

This gives local governments in New Zealand the power to deny applicants that do not 

meet the four well-beings and therefore encourages more sustainable development 

applications.  

There are many other policies for local government planners to consider at a 

regional level including Coastal Hazards and Climate Change: A guidance manual for local 

government in New Zealand in managing and reducing coastal hazard risks. The main 

purpose of this Manual is to ensure the following: 

• a precautionary approach is adopted when making land-use planning 
decisions relating to new, and changes to existing, development in 
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coastal margins that takes account of the level of risk; and uses 
existing scientific knowledge and accounts for scientific uncertainties; 

• new development is not exposed to, or does not increase the levels 
of, coastal hazard risks over its intended serviceable lifetime. 
Progressively, the levels of risk to existing development are reduced 
over time; 

• the role of natural coastal margins is recognised in decision-making 
processes, and consequently coastal margins are secured and 
promoted as the fundamental form of coastal defence and as an 
economic, environmental, social and cultural resource; and,  

• an integrated and sustainable approach to the management of 
development and coastal hazard risk is adopted, which contributes to 
the environmental, cultural, social and economic wellbeing of people 
and communities. (2008, p.14) 

An example of a regional plan used for Planning purposes is The Canterbury 

Regional Coastal Environment Plan (Environment Canterbury, 2005). This plan contains 

specific regulations on existing use rights within defined coastal hazard zones and is one 

of the first of its kind in New Zealand. This plan integrates the RMA (1991) and the CDEM 

Act (2002) to manage land use while reducing risk. This rule allows the existing use of 

subject building and land to continue, however it controls what can be built or 

reconstructed in the future. Specifically, the Plan controls where the structures can be built 

on the land and prevents the increase of floor area in habitable buildings (Ministry for the 

Environment, 2014). Another key part of this plan is that it restricts buildings damaged by 

natural hazards like storm surges and coastal erosion. 

Another tool for planning and resilience was introduced by the Local Government 

Official Information and Meetings Act (LGOIMA) (1987), called a Land Information 

Memorandum (LIM) which is required on all properties. A LIM is a report that contains all 

information about a property, including its hazards (LGOIMA, s 44A, 1987). This legislation 

requires that a local government disclose any and all hazards know to affect a specific 

property such as erosion, inundation, or falling debris. 

With the exception of LIMs in the LGOIMA, planning powers in NZ are mostly found 

in the LGA (2002), RMA (1991), and local plans such as district and long-term plans. Each 

act does not have a component dedicated to the environment or protection against 
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hazards, rather the RMA, the overarching legislation, focuses solely on the balance of the environment and development. 

Figure 1: Legislative Roles and Responsibilities for Hazard Management in New Zealand. (Saunders, Beban, & Kilvington, 
2013) 
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2.1.2. Legislation on Vancouver Island 

A. Emergency Management 

Canada’s Emergency Management regime is governed by Public Safety Canada, 

a federal branch that overlooks all natural, human-induced, and technological hazards. 

The Emergency Management Act (2007) sets out the roles and responsibilities of key 

stakeholders in Canada’s emergency preparedness. The Minister of Public Safety and 

Emergency Preparedness is responsible for organizing all efforts in the case of a large-

scale event (Government of Canada, 2007). 

An Emergency Management Framework for Canada (EMFC) was passed in 2011 

to support communities when disaster strikes. The EMFC is a collaborative framework 

approved by the federal and provincial/territorial governments. It supports legal and policy 

frameworks, programs, activities, standards, and other measures to empower local 

governments and other emergency partners in Canada (Public Safety Canada, 2011). 

Like New Zealand’s CDEM Strategy, the EMFC also outlines four steps to achieve 

the vision of a resilient Canada: Prevention and Mitigation; Preparedness; Response; and 

Recovery (referred to as the “Four Pillars”) (2011). Canada also has an education strategy 

called “Be Prepared” that seeks to inform citizens on their risks and responsibilities in 

emergency preparedness.  

In specific response to the need for disaster prevention and mitigation policy, 

Canada’s National Disaster Mitigation Strategy (NDMS) was implemented in 2008. This 

strategy summarizes initiatives and goals to prevent disasters, losses, and emergency 

response and recovery costs. The following are principles of the NDMS: 

• Preserve Life – Protect lives through prevention; 

• Safeguard Communities – Enhance economic and social viability by 
reducing disaster impacts; 

• Fairness – Consider equity and consistency in implementation; 

• Sustainable – Balance long-term economic, social and environmental 
considerations; 
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• Flexible – Be responsive to regional, local, national and international 
perspectives; and, 

• Shared – Ensure shared ownership and accountability through 
partnership and collaboration. (Government of Canada, 2008) 

At the provincial level in British Columbia, the overarching legislation is the 

Emergency Program Act (1996) which sets out the roles and responsibilities for 

Emergency Management British Columbia (EMBC) which is the lead coordinator for 

disaster planning. EMBC collaborates with the federal government, local governments, 

First Nations, volunteers, non-government organizations, and industry to work on 

preparedness and recovery (Provincial Government of British Columbia, 2016).  

At a local level, the Emergency Program Act (1996) states that the responsibility 

for response to natural disasters lays with local governments according to Part 2 s.6(1), 

“A local authority is at all times responsible for the direction and control of the local 

authority's emergency response”. In addition, local governments are required to prepare 

a local emergency plan (LEP) (Emergency Program Act, Part 2 section 6(2), 1996). There 

are no guidelines or tools currently available to help local governments decipher what 

should be included in an LEP other than what is set out in section 1 of the Emergency 

Program Act (1996). This section states that local authorities must consider the types of 

disasters and associated risks within their jurisdictional area including: 

(a) the potential emergencies and disasters that could affect all or any 
part of the jurisdictional area for which the local authority has 
responsibility; and, 

(b) the local authority's assessment of the relative risk of occurrence and 
the potential impact on people and property of the emergencies or 
disasters. (Emergency Program Act, s 1(a-b), 1996) 

Section 2(a-b) speaks specifically to the requirements that exist between the local 

authority and the corresponding emergency management organization they are required 

to establish by part 2.6(3) of the Emergency Program Act (1996).  

Section 3(a-h) of the Emergency Program Act (1996) lists the required sections for 

a local authority’s LEP. EMBC does not provide any other tools or resources to help local 

governments with their LEP, despite one of their mandates being, “Supporting other 

responsible authorities in their mandate to mitigate and manage emergencies and 



 

16 

disasters” (Emergency Management BC, 2014). In 2015, a strategy for providing support 

to local governments was published that identifies five themes for success:  

1. Leadership Through Knowledge Sharing;  

2. Relationship Building;   

3. Improved External Communications;  

4. Enhanced Tools and Policy; and, 

5. Support Regional Staff. (Emergency Management BC, 2015)  

In this strategy, EMBC identifies specific tasks to achieve these five goals. Through 

analysis, it was found that some goals have been delivered within their identified timelines, 

and some have not. For example, EMBC identified updating the Hazard, Risk and 

Vulnerability Analysis (HRVA) Tool as an objective to complete by 2017, however it has 

not been completed (Hallsworth, 2016). Although some tools have not been updated 

recently, there are still many available for local governments on the EMBC website. 

B. Climate Change 

At a provincial level, climate change is not specifically mentioned in EMBC’s HRVA 

tool, although severe weather events that can be linked to climate change are noted. At a 

federal level, climate change is attached to a different ministry, titled the Ministry of 

Environment & Climate Change. There are various acts and legislation that guide the 

federal government on topics such as environmental protection, pollution prevention, and 

sustainable development. Perhaps the most well known and comprehensive document for 

climate change at a national level is Canada’s Climate Action Plan, the Pan-Canadian 

Framework on Clean Growth and Climate Change (2016). This plan covers topics varying 

from reducing carbon emissions to nature conservation.  

In BC, the Ministry for Environment and Climate Change Strategy has many 

strategies geared toward climate change and has also published plans for climate change 

adaptation. The overarching strategy for BC is the Climate Leadership Plan (2016) in 

which the ultimate goal is to reduce emissions to 80 percent below the levels in 2007 by 

2050. There are many acts that address provincial responsibilities for mitigating impacts 

such as the Greenhouse Gas Reduction Targets Act (2007).  
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As for legislation specifically targeted at local governments, there have not been 

any additions since 2011. Before that, The Housing Statutes Amendment Act (2008) was 

passed to allow local governments the power to enact bylaws to encourage water 

efficiency and reduce emissions. The Local Government (Green Communities) Statutes 

Amendment Act (2008) was a step forward for local government climate initiatives 

because it mandated that official community plans (OCPs) and regional growth strategies 

(RGSs) must include targets to reduce emissions. This act is also referred to as Bill 27, 

and it allows for more flexible development permit areas (DPAs), specifically for energy 

and water conservation in addition to reducing GHG emissions. There have been many 

other acts and strategies (see Figure 2) that aide local governments in implementing 

regulations targeting GHG emissions and mitigation. 

The BC Climate Action Charter (2007) is perhaps the most powerful provincial 

document to encourage climate action. The Charter was signed by the majority of 

municipalities across BC as a commitment to reduce GHG emissions. One of the 

commitments that came out of the Charter was the Joint Provincial-UBCM Green 

Communities Committee and Green Communities Working Groups that are mandated to 

provide support to local governments on their quests for carbon neutrality (Province of 

British Columbia, 2007). Through the goals of this Charter, resources (including grants 

Figure 2: Implementation of Tools Supporting Local Government Climate Change 
(Hallsworth, 2016) 
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and funding) are available to local governments. An important note on this document is 

that it is not legally binding and there are not checks or balances for accountability. 

Activities taking place within local governments’ jurisdictions in Canada contribute 

to over half of all GHG emissions (Quest, 2015). In BC, there are many tools available for 

local governments that want to reduce their impact and get involved with climate action. 

The BC Climate Action Toolkit is an online resource that is part of a collaboration between 

the Joint UBCM-Provincial Green Communities Committee (GCC) and the Fraser Basin 

Council. The toolkit provides best practices for climate action and is a platform for local 

governments to collaborate and share their successes. At its inception, this tool was 

geared mostly toward mitigation, however there are more tools promoting adaptation, such 

as ReTooling for Climate Change (BC Climate Action Toolkit, 2018). 

C. Planning 

The legislation that gives local governments power is largely contained within the 

Local Government Act (LGA) (2015), and the Community Charter (CC) (2003). The CC 

lists the authority and jurisdictional powers of municipalities and outlines their relationship 

with the provincial government. The purpose of the LGA (2015) can be found in Part 1 

s.1(a-c) which states that the Act is meant to provide power and flexibility for a local 

government to take care of their community’s needs.  

The CC (2003) does not specifically touch on Planning powers; however, it does 

state what fundamental powers municipalities have regarding protecting persons and 

properties in Part 2 Division 1 s.8 (g), “the health, safety or protection of persons or 

property in relation to matters referred to in section 63 [protection of persons and property] 

(CC, 2003). Section 63, Protection of Persons and Property (a-f), consists of a very limited 

list that includes things such as smoke alarms, emergency exits, campgrounds and 

swimming pools: 

The authority of a council under section 8 (3) (g) [spheres of authority — 
protection of persons and property] may be exercised in relation to the 
following: 

(a) emergency exits in places to which the public is invited; 

(b) smoke alarms; 
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(c) any matter within the scope of the Fire Services Act; 

(d) the enclosure of swimming pools and other pools; 

(e) trailer courts, manufactured home parks and camping grounds; and, 

(f) rental units and residential property, as those are defined in the 
Residential Tenancy Act, that are subject to a tenancy agreement, as 
defined in that Act. (CC, 2003) 

This section limits what local governments can do to protect their citizens and does 

not specifically mention natural events. Another relevant section of the CC (2003) that 

provides local governments with the ability to build resilience is found in Division 12, 

“Remedial Action”, section 73, “Hazardous Conditions”. This section allows councils to 

impose remedial action under 1(a-e) on buildings, openings in the ground, trees, and wires 

hanging on a highway (CC, 2003). However, these powers are limited to post event, and 

do not allow a local government to impose regulations before a large event happens.  

The powers specific to land-use can be found in the LGA (2015) in Part 14 Panning 

and Land Use Management. The LGA contains more authority for municipalities than the 

CC, including their requirement to adopt an OCP (LGA, 2015). An OCP, according to the 

LGA Part 14 Division 4 is: 

471(1) An official community plan is a statement of objectives and policies 
to guide decisions on planning and land use management, within the 
area covered by the plan, respecting the purposes of local 
government. (2015) 

OCPs are meant to be short-term visions (up to 5 years) for a community that set 

out goals and objectives for an area. OCPs can cover a variety of issues including 

“restrictions on the use of land that is subject to hazardous conditions or that is 

environmentally sensitive to development” (LGA, Part 14 Division 4 s.473(1)(d), 2015). 

This section supports the designation of development permit areas (DPAs) which 

could be considered the most important power granted to local governments to increase 

resilience. The legislation on DPAs is found under Part 14 Division 7. DPAs are areas 

chosen by municipalities for one of the following reasons: 

488(1) An official community plan may designate development permit 
areas for one or more of the following purposes: 
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(a) protection of the natural environment, its ecosystems and biological 
diversity;   

(b) protection of development from hazardous conditions; 

… 

(h) establishment of objectives to promote energy conservation; 

(i) establishment of objectives to promote water conservation; and, 

(j) establishment of objectives to promote the reduction of greenhouse 
gas emissions. (LGA, 2015) 

Development permit areas are particularly powerful because they can protect 

people from the environment and the environment from people, thus removing risk (LGA, 

s 488(1) (a-b), 2015). As mentioned previously, the Local Government (Green 

Communities) Statutes Amendment Act (2008) also gave more climate mitigation power 

to local governments by adding in (h-j) in s. 488. DPAs are meant to reduce human impact 

on climate change and reduce the risk of natural hazards to communities.  

Section 491(1), (2) and (9) contain more specific authority for section 488(1) (a-b) 

and (h-j). Section 491 (1) and (2) states that a local government can require that a DPA 

designated under s. 488 (a), “Protection of Natural Environment”, and s. 488(1) (b) 

“Protection from Hazardous Conditions”, can specify land that must remain free from 

development. However, this does not allow retroactive enforcement, where development 

already exists in areas designated as hazardous areas.  

Once a local government has set out a DPA within an OCP, they may enforce it 

through a bylaw that requires a permit be approved before any development can take 

place. The permit often requires an extensive list of checks and balances before it is 

approved. For example, the City of Nanaimo’s Steep Slope Development Permit 

Guidelines (2005) requires that an applicant submit a geotechnical evaluation, an erosion 

control plan, and a drainage management plan among other requirements on a site-

specific basis. 
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2.2. Coastal Cities 

When cities started to form thousands of years ago, they were usually formed near 

a source of water - whether that be a river, a lake, or an ocean. There are many reasons 

for this, the first being: water is life. Water is connected to all living things and without it, 

we would not be able to survive. Our early ancestors were quick to figure this out; however, 

civilization has been slow to realize that our hydrological systems are complex, fragile, 

and often dangerous to the built environment. 

For centuries, we have used water to support economic stability through food 

production, trade, and tourism. Trade is a huge part of the world’s commerce; many port 

cities are responsible for shipping goods between nations. Coastal ecosystems are also 

the primary producers of fish, shellfish, and seaweed for both human and animal 

consumption. Additionally, coastal areas are accountable for the creation of fertilizer, 

pharmaceuticals, cosmetics, household products, and construction materials (Burke, 

2001).  

Regrettably, cities, industry, and technology have developed in ways that have 

caused harm to the Earth and its environments. Unsustainable development in cities has 

contributed significantly to climate change and the heating of the Earth’s atmosphere. 

Warmer global temperatures are melting sea ice which is resulting in sea level rise, 

causing erosion in coastal ecosystems (among a multitude of other effects). In addition, 

weather patterns have become unpredictable as storm surges, cloud bursts, and 

hurricanes become more common (Carlton, 2012).  

Rapid industrialization and rural-to-urban migration patterns have caused our 

coasts to endure more human-made stress than ever before, and this intensifies as the 

population in coastal cities increases. These conditions are leading to a surge in the 

vulnerability of natural systems and human populations resulting in significant economic 

and societal risk (Williams, 2013). Climate change is a reality, and it is linked to a rise in 

the frequency of natural disasters (UNISDR, 2015).  

Many coastal urban cities are seeing an influx of population. More than 40% of the 

world’s population lives within 100 kilometers of a coast (United Nations, 2007). This, 
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along with a population boom, has created many coastal megacities in the last century. A 

coastal megacity has more than 10 million inhabitants which puts a mammoth strain on 

their surrounding coastal ecosystems (Barragán, & Andrés, 2015). The loss of ecosystems 

and marine life are detrimental to all societies around the world. The overexploitation of 

resources and coastal dilapidation have undermined the use of coastal ecosystems which 

harms local communities, as well as national economies (Finlayson, Cruz, & Davidson, 

2005). 

Coastal cities are not only faced with environmental hazards exacerbated by 

climate change, but other natural disasters may take place because of their vulnerable 

geographical locations. Many coastal cities lie on fault lines which makes them more 

susceptible to seismic and volcanic activity. One of the outcomes of building cities in 

unstable and dangerous places along the coast is that responsibility for safety and 

recovery has been down-loaded to the local government level. If there is property damage 

as a result of an environmental hazard, liability may rest on the local municipality and 

whether or not they had sufficient plans in place to adequately reduce the loss of life and 

property. Local governments may not have the financial capacity to fund infrastructure and 

long-term planning for disaster mitigation and adaptation in coastal cities in addition to 

their other funding responsibilities. 

Living in a coastal area can have great benefits economically, however, it can also 

bring many dangers and risks. Coastal cities are currently at a cross roads – will they 

continue to grow and thrive, or will they crumble under environmental stresses? Solutions 

for adaptation and effective planning are imperative as costal cities look to move forward 

in a sustainable way (Bailey et al., 2016). 

2.3. Resilience 

The environmental movement in the 19th century gave rise to new terms aimed to 

describe healthy and sustainable cities – ‘resilience’ was one of them. Resilience can 

apply to many things: individuals, objects, or communities large and small. The concept 

implies that a person or thing is strong enough to bounce forward when something knocks 

them backward (Siambabala, O’Brien, O’Keefe, & Rose, 2011). Resilience is also 



 

23 

considered to be the ability to defy odds and come back stronger than you were before 

UNISDR, 2015). 

Resilience, when applied to a city, usually refers to its ability to face a multitude of 

threats but continue to thrive as a vibrant, sustainable, and health community. The 

International Council for Local Environmental Initiatives (ICLEI) defines a resilient city as 

one that is, “prepared to absorb and recover from any shock or stress while maintaining 

its essential functions, structures, and identity, as well as adapting and thriving in the face 

of continual change” (2010). Cities face many different types of stresses, from a high 

unemployment rate, to drought, but their resilience is defined by their ability to recover 

from these challenges. 

Many organizations have dedicated time and resources to determine what makes 

a city resilient and how to ensure more cities can be resilient in the face of challenges like 

poverty, homelessness, inequality, and natural disasters. Perhaps the highest level of 

support from an organization comes from the United Nations through their Sustainable 

Development Goals. Many of their goals contribute to the resilience of a city, however the 

most direct goal to target resilience is Goal 11: “Sustainable Cities and Communities”, 

which aims to make cities and human settlements more inclusive, safe, resilient and 

sustainable (United Nations, Department of Sustainable Development, 2015). The 

Rockefeller Foundation is another large contributor to the research and development of 

resilient cities through their 100 Resilient Cities initiative (2013). Many other global 

organizations advocate for resilient cities such as the Organisation for Economic Co-

operation and Development, and the Global Facility for Disaster Reduction and Recovery. 

Researchers contend that resilient cities are better places to live (Nordenson, & 

Seavitt, 2015) (Chang et al., 2015) (Georgi, Kazmierczak, & Funfgeld, 2011). This is 

because they have better health and emotional wellness, there is usually better walkability 

and transport, higher power efficiency, better locally grown food, and access to natural 

environments (Newman, Beatley, & Boyer, 2009). However, there is some disagreement 

on how to measure and define resilience. Some theorists believe that resilience is a 

process characterized by adaptive capacity and systems that need to be modified to 
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changing circumstances, whereas other theorists argue that resilience is a measurable 

property defined by indicators (Wenger, 2017). 

In Newman, Beatley, and Boyer’s book Resilient Cities – Responding to peak oil 

and climate change, the authors explain ten steps toward a resilient city in a world that 

consumes oil: 

1. Set the vision, prepare an implementation strategy; 

2. Learn on the job; 

3. Target public buildings, parking, and road structures as green icons; 

4. Build transit, public and green oriented development together; 

5. Transition to resilient Infrastructure step-by-step; 

6. Use prices to drive change where possible; 

7. Rethink rural regions with reduced oil dependence; 

8. Regenerate households and neighbourhoods; 

9. Facilitate localism; and 

10. Use approvals to regulate for the post oil transition (2009, p. 112) 

A few key steps can be pulled from this list to apply to any city looking to become more 

resilient: set a vision and strategy, build sustainably and incrementally, learn by planning, 

regenerate households and neighbourhoods to increase their vibrancy and encourage 

well being, and encourage localism. 

Owrangi, Lannigan, and Simonovic synthesize many definitions of resilience into 

a list of 5 key elements: 

1. Minimization of losses, damages and community disruption;  

2. Maximization of the ability and capacity to adapt and adjust when 
there are shocks to systems;  

3. Returning systems to a functioning state as quickly as possible; 

4. Recognition that resilient systems are dynamic in time and space; 
and, 

5. Acknowledgements that post-shock functioning levels may not be the 
same as pre-shock levels. (2015, p. 70) 

Comparing these two classification systems, Newman, Beatley, and Boyer’s (2009) list 

focuses on specific actions that can be implemented by a community before an event 
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happens to ensure the community is resilient enough to withstand the event, while 

Owrangi, Lannigan, and Simonovic’s (2015) list focuses on each stage of resilience: pre-

event, during the event, immediately after the event, and before future events. When 

planning a resilient city, it is important to keep each step of the continuum in mind. 

The concept of ‘coastal’ resilience focuses on how a community that is situated on 

a coast can be resilient in the face of shocks and stresses specific to a coastal area. The 

NOAA (2017) has a four-step plan for coastal resilience:  

1. Plan & Build Resilience: Develop and implement a plan to become 
more resilient 

• Improving forecasts, observation models, and computer systems  

• Getting information to decision makers faster 

• Incorporating Green Infrastructure 

2. Disaster Strikes: Disasters can be imminent or strike unexpectedly 

• Sea level rise 

• Tsunamis 

• Coastal storms and hurricanes 

3. Respond: Immediately take action 

• Pollution response 

• Damage assessment imagery 

• Completing hydraulic surveys to reopen ports 

4. Recover: Assess resilience and manage adaptively 

• Assessing damage to communities, economies, and environments 

• Issuing grants to rebuild and restore habitat 

• Providing data and tools for analysis 

These different approaches illustrate that resilience is much bigger than mitigation 

techniques. It is difficult to plan for the spectrum of events that might test a city’s coastal 

resilience, however understanding the risks and hazards is the first step. A resiliency plan 

is a helpful tool to analyze the risks, identify goals and implementation strategies, and plan 

for recovery. 
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2.4. Climate Change 

Climate change has been described as the most pressing challenge of our time by 

many global leaders. Urbanization, rapid industrialization, consumerism, and unstainable 

growth in cities have all contributed the release of green house gases (GHG) into the 

atmosphere causing the Earth’s surface to heat up. Climate change is linked to many 

different environmental impacts, including extreme weather events and a higher frequency 

in natural disasters (Carlson, 2012). These phenomena are affecting millions of people 

each year, killing thousands, and costing billions due to damage to infrastructure and the 

built environment (UNISDR, 2018).  

The most vulnerable populations when it comes to climate change are those living 

in low-lying coastal areas of megacities. The vulnerabilities of this geographic location are 

exacerbated in developing nations where mitigative infrastructure may not be in place, or 

financial resources available to address evolving issues. A one-metre rise in sea levels 

would pose a great threat to many coastal megacities such as Rio de Janeiro, New York, 

Mumbai, Dhaka, Tokyo, Lagos, and Cairo (United Nations, Department of Economic and 

Social Affairs, Population Division, 2016). Many predictions on the future effects of climate 

change have been made, however the exact impact will depend on how successful 

humans are in mitigating their footprint on the environment (Georgi, Kazmierczak & 

Funfgeld, 2011). 

Local governments play an essential role in mitigating climate change - since 

globally, they are responsible for 70% of carbon dioxide emissions through the use of 

fossil fuels (Hoornweg, & Freire, 2011). Cities are also responsible for a majority of direct 

and indirect GHG emissions from sources including buildings, transportation, industry, and 

waste. The level of their contribution to climate change puts them in a unique position to 

have a meaningful impact and contribution to the mitigation of climate change.  

Local governments have made significant steps toward mitigating their carbon 

footprint. Many cities have implemented some form of climate change policy or targets, 

which is in the form of a long-term plan for London, a medium-term plan for New York, 

and a short term, more immediate plan for Mexico (Hoornweg, & Freire, 2011). There is 

great opportunity for cities to use planning tools to promote sustainable building practices, 
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invest in public transportation, and promote mixed use developments which can contribute 

to reduced GHG emissions.  

Many international and local organizations have formed with an agenda in mind to 

mitigate impacts to the environment and climate change. The Global Covenant of Mayors 

for Climate and Energy is a cooperative group of mayors from around the world that aim 

to encourage initiatives that create climate resilient cities, specifically in accord with the 

Paris agreement (Global Covenant of Mayors for Climate and Energy, 2018). The 

International Panel on Climate Change (IPCC) is another global contributor to the research 

and understanding of climate change. The IPCC’s publications highlight the causes and 

effects of climate change to help educate policy makers and encourage effective policy is 

being created (IPCC, 2015). 

Historically, local and international organizations have focused solely on mitigation 

strategies. Although mitigation is a great step toward finding sustainable solutions, many 

environmentalists call for a switch to adaptation planning instead of merely using mitigative 

techniques when dealing with climate change action tools (Picketts, Déry, & Curry, 2013) 

(Carlson, 2012) (Klein et al., 2007).  

Mitigation has been the focus of governments for decades, without real results 

which is why some academics believe local governments should shift to a combination of 

mitigation and adaptation to minimize the negative effects of climate change while 

preparing for the inevitable (Picketts,2013). According to Picketts (2013), “Adaptation can 

serve as a starting point that builds climate change awareness and knowledge in a non-

threatening manner and may compel stakeholders to become champions for mitigation. 

Adaptation and mitigation should be viewed as compliments, not competitors, as both are 

necessary responses to reduce the negative impacts of climate change” (p. 992). 

Baynham & Stevens (2013) also agree that mitigation should be used to limit the 

scope of climate change and target GHG emissions, which is a root cause of climate 

change, in addition to using adaptation techniques to prepare for the inevitability of climate 

change.  
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Climate change is already happening, and many communities experience the 

effects daily. The impact it is having, and the uncertain future, make climate change a 

serious threat to a large majority of the world’s population which includes many vulnerable 

cities. Finding solutions to mitigate GHG emissions as well as adaption to the effects of 

climate change will be key to the survival of many communities. 

2.5. Natural Hazards and Disaster Preparedness 

Sea level rise, storm surges, erosion, tsunamis and flooding are all natural hazards 

that are synonymous with coastal cities (Finkl, 2013). However, there are more 

environmental risks to living near the ocean including earthquakes, volcanoes, and 

wildfires. Although these environmental hazards can happen in any city around the world 

under the right conditions, coastal cities are the subject of this thesis.  

Natural hazards are environmental processes caused by rapid or slow onset 

events. They can be hydrological (floods), geological (earthquakes, volcanoes), 

climatological (drought and wildfires), or meteorological (storms, cyclones) (Laframboise, 

& Loko, 2012). These events often happen suddenly and without warning because they 

are difficult to predict. As discussed, some natural events are caused by human impact on 

the environment causing climate change. 

Coastal hazards caused by climate change such as sea level rise, erosion, and 

flooding are becoming more frequent as warmer temperatures are causing a rise in 

extreme weather events (United Nations, Department of Economic and Social Affairs, 

Population Division, 2016). As mentioned, coastal areas are at risk of loss of life and 

property, and major events cost the global economy billions each year (Arezki, Candelon, 

& Sy, 2010) (Klomp, & Valckx, 2014). In many cases, natural disasters have caused long 

term damage to communities including poverty and social welfare (Colgan, Beck, & 

Narayan, 2017). 

Natural hazards caused by climate change are not seen as immediate threats 

compared to earthquakes and wildfires, however they are increasingly becoming a focus 

of many nations’ disaster preparedness plans. Neighborhoods built next to the ocean that 
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did not anticipate the impacts of sea level rise or erosion are seeing the impacts of 

flooding, waves, and erosion on the built environment, including the loss of housing units 

to landslides and floods. Some governments are looking into long term solutions such as 

managed retreat to relocate homes and infrastructure under threat of flooding from sea 

level rise (Alexander, Ryan, & Measham, 2012). 

Long term planning is a crucial tool for communities facing the threat of coastal 

hazards, however it must be paired with a Disaster and Risk Reduction (DRR) plan, 

especially for major events. The first step to preparing a DRR plan is to understand the 

environmental risks that face a community. This is achieved through mapping, data-

collection, scientific research, and expert advice (Paton, Anderson, Becker, & Petersen, 

2015). Identifying risks may also help in forging partnerships with other countries that have 

similar risks with the intent to share resources and tools (Chang, Yip, van Zijll de Jong, 

Chaster, & Lowcock, 2015).  

Many countries are not prepared or equipped to cope with a major event which is 

why international organizations are often relied upon to step in and help with financial aid 

and support. The International Monetary Fund (IMF) is one example of an organization 

that has helped many countries financially during a major event, including Japan, Haiti, 

New Zealand, and Samoa to name a few (Laframboise, & Loko, 2012). Foreign national 

governments are often quick to help such as Singapore and Mexico did during Hurricane 

Harvey in Texas, USA in 2017 which contributes immensely to global resilience (IPCC, 

2015).  

Response during an event is usually the most developed part of a community’s 

DRR plan (Siambabala, O’Brien, O’Keefe, & Rose, 2011). Many communities try to ensure 

their DRR plans include long term planning and policy as well as recovery strategies. This 

will guarantee the entire process is effective, not just one stage (Siambabala, O’Brien, 

O’Keefe, & Rose, 2011). In addition, emergency plans should include a strategy to 

educate and inform the public to ensure individuals are prepared for any type of natural 

disaster they may be at risk of facing (Thornley, Ball, Signal, Lawson-Te Aho, & Rawson, 

2015). 
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Major disasters such as earthquakes can be hard to plan for because large events 

do not happen very frequently, yet it is imperative that a community be prepared. Lack of 

exposure to major events prevents learning from lesser events, which also prevents 

adaptation (Wenger, 2017). Therefore, collaboration with other countries and international 

organizations can help increase preparedness and allow for resource sharing. 

Whether they are slow moving or rapid, natural disasters are dangerous and 

threaten communities in various ways; they cripple economies, destroy communities, and 

happen unexpectedly. If a community is aware of the environmental risks to their city, they 

will be better prepared when an event happens. DRR plans are essential for a community 

and should include the risks, response strategies, priorities on educating the public, and 

long-term goals and plans. Comprehensive emergency plans ensure loss of life and 

property is minimized. 
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Chapter 3. Methodology 

 

3.1. Research Design 

This thesis uses a mixed-methods approach that includes qualitative and 

quantitative data analysis. A mixed-methods design was appropriate to achieve the 

objectives of this research to create an interpretive framework that will generate possible 

solutions to create effective resilience strategies.  

Qualitative data is primarily from semi-structured, face-to-face interviews (see 

Appendix 6.1 for a list of interview questions). The interview participants are planning 

professionals in the field of climate change mitigation and adaptation or Emergency 

Management. Many participants have experience with coastal hazards which was helpful 

to test the effectiveness of disaster management and resilience processes before, after, 

and during an event. Qualitative data is also derived from analysis of disaster 

management and resilience strategies, processes, policies and guidelines created by 

multi-tiered governments. This analysis identifies the strengths and weaknesses in the 

processes and result in a list of recommendations for the subject regions.  

Quantitative data was collected in the form of statistical facts on coastal hazards 

and climate change trajectories/predictions is also a part of the research. Additionally, 

statistics of demographics, planning procedures and other quantifiable data about the 

subject cities is used. The quantitative and qualitative data is used to form a scientific and 

factual base for this research. 

3.2. Collection Methods 

Interviews were conducted face-to-face, except in one circumstance when the 

interview was conducted via Skype. A list of set questions was used in a semi-structured 

interview style that encouraged a conversational flow (see Appendix 6.1). After consent 
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was given, the interviews were audio recorded and notes were taken throughout. A 

summary of the interview was provided to each participant within two weeks of the 

interview date to give them the opportunity to approve or make changes to the transcript.  

Disaster management and resilience focused strategies in each study location was 

accessed online, sometimes in advance of the interviews and also through referrals from 

the interview participants. This information was analysed to determine the approaches 

each community was taking towards achieving greater levels of resilience. 

3.3. Population and Sampling 

Participants were chosen because of their experience with disaster management 

and coastal resilience – whether through creating procedures or planning resilient cities. 

The first participants were professional contacts of the researcher. Participants were 

initially recruited through an email (See Appendix 6.2), and eventually through snowball 

sampling. Existing participants were asked if they knew other potential participants with a 

similar background to themselves that might be interested in this research. The sample is 

considered a convenience sample as it builds on connections among participants.  

The participants were located in New Zealand or on Vancouver Island, Canada, 

with the exception of one participant that was based in Vancouver. All participants were 

the age of majority in the respective country; there were no other identifying characteristics 

pre-determined for the participants (for example: age or gender); the only requirement was 

that the participant was employed within an organization or agency that addressed 

planning, disaster management, and resilience implementation processes. 

Three regions were chosen from each study region. Within them, coastal cities 

with a variety of environmental risks were chosen for this study. The cities in New Zealand 

include: New Plymouth, Christchurch, and Dunedin. On Vancouver Island, Nanaimo, 

Greater Victoria, and Tofino were studied. 10 interviews were completed in each study 

region for a total of 20 interviews. Some interviews had more than one participant which 

brought the total participant number up to 24. 
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3.4. Limitations 

The researcher of this study entered into a contract with the Christchurch City 

Council (CCC) in New Zealand to conduct research on tsunami preparedness and coastal 

resilience for the Civil Defence and Emergency Management Department (CDEM). The 

CCC did not allow any of the research conducted as part of the contract to be published 

Table 2: Subject Areas (Statistics NZ, 2016) (Statistics Canada, 2016) 

Figure 3: Vancouver Island Areas Figure 4: New Zealand Areas 
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as part of this research. Although the researcher was an employee of the CCC, a 

subjective view was taken in order to avoid bias towards the organization. 

3.5. Ethical Considerations 

Because this research involved human participants, ethical considerations such as 

informed consent and dealing with vulnerable populations were extremely important. 

Ensuring participants were fully aware of what they were participating in was a priority 

during the data-collection period of this thesis. Each participant was given a consent form 

(see Appendix 6.3) before they were interviewed to ensure they were cognisant of the 

kinds of questions that would be asked, potential risks, what the research will be used for, 

and that they are participating of their own free will. The consent form also informed them 

that their anonymity and confidentiality will be upheld. 

It was important to be aware that some participants had experienced natural 

disasters that may have had a negative impact on their mental health and may cause them 

distress during the interview process. No individual was required to participate in this 

research and had the opportunity to self-select if they would like to choose not to 

participate. It was anticipated that individuals who did not wish to revisit their experiences 

with a natural disaster would elect not to participate in the research. The consent form 

clearly outlined that participation is entirely at the discretion of the individual, and the 

individual may withdraw from the research at any time without consequence.    

Additionally, it was possible that an individual may, through their comments in the 

interview, create a situation where their reputation and/or professional/employment 

opportunities were impacted. To mitigate this, all participants were afforded the 

opportunity to review their interview summary in order to make any amendments or 

deletions and only the information contained in the final approved transcript was included 

in this study. 
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3.6. Timeline 

Below is a Gantt chart outlining the duration of the entire thesis process. The first step was to complete a thesis proposal 

process that took place between March and April 2018. Next, the research had to be approved by Vancouver Island University’s 

Research Ethics Board. Approval happened in May 2018, before data collection commenced in New Zealand. Data collection 

(interviews and policy analysis) were conducted in New Zealand from May to August 2018 and on Vancouver Island from August to 

October 2018. Once all data was collected and analysed, composition commenced. The rough thesis draft was completed in December 

2018 and was refined throughout January and February and was presented to the thesis committee in February 2019. The thesis was 

passed, and all work was completed by March 2019. 

 

Table 3: Thesis Timeline 
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3.7. Funding 

This research was funded by the Queen Elizabeth II Diamond Jubilee Scholarship 

as well as the Irving K Barber Foundation’s One World Scholarship. Vancouver Island 

University also contributed to this research through a REACH award. Combined, the 

funding covered the research costs including flights, living expenses, equipment, 

insurance, visa, and other costs. Funding provided totalled approximately $11,500. 
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Chapter 4. Findings 

This chapter discusses key findings from interviews that were conducted in cities 

in New Zealand and on Vancouver Island, as well as policy analysis from the three cities 

in each geographical region. Interviews of professionals were used to form patterns based 

on opinions. Documents, including strategies, plans, and policies, were analyzed to 

determine the level that governments and organizations are focusing on resilience and 

strategies that contribute to resilience. 

4.1. Interview Analysis 

All interviewees were given a list of questions before the interviews started. This 

list of questions varied slightly from the beginning to the end of the data-collection process 

because the interviews were meant to have a conversational style and some questions 

were found to be too restrictive or leading. Interviews lasted approximately one hour and 

were recorded for transcription purposes. All participants consented to the interview, audio 

recording, disclosing their personal identities, and being quoted in the product of this 

thesis. Please see Appendix 6.4 for a summary of the interview responses.  

4.1.1. New Zealand 

Interviews in New Zealand took place in four different cities across the North and 

South islands of the country. These cities were New Plymouth, Wellington, Dunedin, and 

Christchurch (see Figure 3 & 4). The types of professionals that were interviewed include: 

Emergency Management coordinators at the local and regional levels, a natural hazard 

policy advisor, planners, environmentalists, an earthquake response specialist, and 

resilience coordinators. It is important to note that in New Zealand, hazard specialists 

separate the spectrum of disasters into a continuum of four categories known as the “4 

R’s”: Reduction; Readiness; Response; and, Recovery (CDEM Act, 2002). Many of the 

professionals that were interviewed identified their role as part of this spectrum. 
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The participants had various levels of experience with disaster management, 

climate change adaptation, and land-use planning. The role of the resilience coordinators 

included looking at what they can do to enable and empower communities to be prepared 

ahead of time at personal, family, neighbourhood and community levels (rather than 

focusing solely on response). Their main goal is to empower these three levels to look 

after themselves before, during, and after an event. Due to the nature of the state of New 

Zealand and their experience with recent natural disasters, most resilience roles are 

focused on recovery and readiness for the next event.  

Emergency managers are mainly concerned with the response efforts in New 

Zealand. Considering the number of events they are expected to respond to (including: 

flooding, fires, earthquakes and many, many more), their roles are very demanding. 

Although a large part of their role is response, their responsibilities start with planning the 

reduction of an event. Reduction includes decreasing risk to hazards through education 

and policy implementation, and risk mitigation. One emergency manager said, “If we are 

working on the principle that there is going to be a major earthquake, we are looking at 

where we can contribute to such things as land use planning. For example, we do not 

want new houses built on a cliff that is likely to come down in a disaster or beside a river 

that regularly floods” (Hawker, personal communication, May 16, 2018). Somethings you 

cannot prevent (like earthquakes), which means their only choice is to do their best to plan 

a response to a specific event. In addition, emergency managers are tasked with 

developing community plans and fostering relationships within the community to build 

resilience and preparedness (Allen, personal communication, May 18, 2018). This is 

similar to the role of the resilience coordinators; however, emergency managers are much 

more concerned with response instead of recovery.  

The planners and environmentalists that were interviewed focused mainly on 

reduction and recovery. One planner at the Christchurch City Council is tasked with 

advising on hazard policy for the district plans (which is similar to an OCP in BC). Planners 

in New Zealand are concerned mostly with the physical resilience of cities and 

implementation of policy and specific tools.  
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All except one interview participant had personally experienced some level of 

natural hazard/disaster events. Many were personally affected by the 2011 earthquake in 

Christchurch, or they responded to the event shortly after it happened. Others experience 

varying levels of hazards including flooding, small tsunami and tsunami warnings, 

aftershocks, landslides, and tropical storms. All emergency managers, even those who 

had been in their position for less than one year, had responded to an event. Many of the 

other regional and local government employees had also been called to take part in the 

emergency operations and response to major events.  

When asked, “On a scale of 1 to 10, how prepared are you and your community 

for a major natural disaster?”, The average answer for personal preparedness was about 

7.5/10. The participants attributed this to their roles and knowledge of reduction, 

readiness, response and recovery. Many of them had evacuation plans in place for 

themselves and their families and kept supplies in their homes such as camping gear and 

non-perishable food items.  

The average answer for the level of community preparedness, however, was much 

lower at about 5/10. When asked to expand, the participants attributed the discrepancy to 

many factors. For the Wellington region, some of the reasons given were related to a high 

level of awareness but a low level of preparedness because of socio-economic reasons. 

Another reason that was provided was that poor housing stock is affecting all classes 

across Wellington and contributes to the resilience of a household in an event (Holmes & 

Neeley, personal communication, May 8, 2018). A few other areas also recognized that 

individuals with lower income have a difficult time being prepared because they cannot be 

expected to have stockpiles of food. One emergency manager is quoted as saying, “You 

can’t tell someone who struggles everyday to get food on the table that they should be 

prepared for 7 days. It’s short-sighted and inappropriate, so we have to look at other ways 

to prepare them” (Hawker, personal communication, May 16, 2018).  

The participants that claimed their communities have a higher level of 

preparedness said it is because neighbours know each other enough to look after one 

another and there are central points where people can go if they need help (Wild, personal 

communication, June 28, 2018). Exposure to natural hazards, especially in Christchurch, 
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is another indicator of preparedness according to one of the planners. “People from 

Christchurch understand the reality and are more prepared than other cities” (Andersen, 

personal communication, July 4, 2018). 

One participant from Canterbury Civil Defence and Emergency Management had 

a different take on the relationship between preparedness and resilience, though. Many 

participants equated having an emergency preparedness kit with their level of 

preparedness, however one resilience planner said that is not the case anymore 

(Petersen, personal communication, July 26, 2018). The purpose of the kit was to go 

through (as a household or family) and choose what personalized items you think you will 

need in an event. This could be medications, glasses, items for pets, etc. but companies 

are putting ready-made kits up for sale which is defeating the purpose of the process. One 

participant indicated that preparedness can be better achieved through three steps: “1. Sit 

down with your family to talk through what would happen in a disaster and develop your 

own plan, 2. Have water, and 3. Review your insurance regularly” (Petersen, personal 

communication, July 26, 2018).  

Shifting from questions about preparedness to the effects of climate change, every 

participant claimed to know about climate change and its exacerbation of localized events 

such as flooding, storm surges, and warming waters. Participants acknowledged that 

some areas in New Zealand have been more proactive than others, partly because the 

effects are visibly happening faster than other regions. A few participants also mentioned 

that most of what they know about climate change comes from personal interest and 

national reports, and their organization has provided limited to no formal training and 

education on the effects and implications of climate change. However, many participants 

acknowledged that it is increasingly being added to agendas at higher levels of 

government.   

When asked, “In your opinion, what are the most important implications of climate 

change on coastal communities?”, there were many similar answers, but each participant 

answered in length and in detail. One important implication highlighted by the emergency 

manager and resilience manager in Wellington, was the effect climate change has on the 

built environment. They also stressed the importance of having hard conversations with 
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the community about defending or retreating (Holmes & Neeley, personal communication, 

May 8, 2018). An example used was a seawall that had been destroyed because of a 

storm in Island Bay, a suburb of Wellington. The council was talking with the community 

about whether they should rebuild the seawall or talk about managed retreat because the 

storms have been getting increasingly worse and the council was unsure rebuilding was 

the best decision (Holmes, personal communication, May 8, 2018). These conversations 

are difficult, but it is vital to have these conversations with the community to present their 

options (Andersen, personal communication, July 4, 2018) (Chandratilake, personal 

communication, August 1, 2018).  

Many participants talked about the impact climate change will have on other 

hazards that coastal areas are already exposed to and identified that it happens 

incrementally and thus, must be dealt with incrementally over time. The specific events 

that were identified were: storm surges, king tides, erosion, coastal land prices, sediment 

accretion, land loss, bigger tsunami, flooding, long duration storms and rain accumulation. 

One participant highlighted the uncertainty that surrounds climate change on how severe 

the impacts will be, which triggers a lot of questions about the core science behind it. This 

calls for higher levels of preparedness because we do not know when or how it will strike. 

It might be slow moving like sea level rise, or it might be in the form of flash flooding 

(Andersen, personal communication, July 4, 2018). 

A few participants identified the need for educating communities when describing 

the impacts of climate change: 

I think it comes down to people understanding what climate change is 

and feeling empowered with credible sources and taking that 

information to make an informed decision on whether they want to live 

in a costal area. That conversation needs to be a lot more robust so that 

people can make their decision on trusted information, so we can have 

honest conversations. (Chandratilake, personal communication, August 

1, 2018) 

There is a need for government and organizations to educate and empower people 

so that they have enough knowledge to make their own decisions and contribute in a 

meaningful way. Another participant said, “There are varying scales of people who care 

about climate change who take it into consideration when they make decisions, but there 
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are others that don’t care as much because they don’t think it will affect them in their 

lifetime” (Chandratilake, personal communication, August 1, 2018). 

When educating the public, it is important that you are ready and prepared to have 

the hard conversations. As one participant pointed out, governments and organizations 

have to be careful when they are having conversations with communities about climate 

change adaptation because there is a mixed message and they are going to tie 

themselves up in complicated conversations if contrasting ideas cannot be balanced. 

“There are two fundamental conversations happening right now: one is about adaptation 

and the changing needs, and the other is about being tightly networked into your 

communities. But the two don’t actually fit well together” (Petersen, personal 

communication, July 26, 2018). Another point made was that professionals need to be 

trained in proper community engagement techniques or they will not succeed. In this 

sense, the education around climate change goes two ways and it needs to be taught and 

told in a strategic manner.  

Many of the emergency managers maintained that it is not necessarily their role to 

reduce the impacts of climate change. They are mostly concerned with how they can save 

people once something has gone wrong. But they are also tasked with helping people 

prepare for events which ties in to readiness and reduction. Many emergency managers 

stressed that their role is mainly to respond, however they acknowledged the shift to 

strategic planning and conversation building. There are policies and strategies put into 

place after events such as strategic recovery plans, that are meant to engage with the 

community and plan for the next event and they are carried out largely by the Emergency 

Management and planning teams. While it is mostly mitigation of hazards, some strategies 

have objectives to adapt to climate change and other environmental hazards.  

A section of the interview questions aimed to find out how effective resilience 

strategies are in New Zealand. Strategies were defined as policies, guidelines, processes 

etc. All participants had some level of experience creating or working within strategies. 

Some examples were Group Plans, Coastal Hazard Adaptation Strategies, and 

Emergency Plans. The importance of these documents was stressed by most participants 

because they affect the lives of everyone and provide guidance in difficult situations.  
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When asked how effective these strategies were in preparing the organizations 

and their communities for an event, the importance of process was widely talked about. 

Engaging the community in the creation of these strategies was said to determine the 

success of a strategy. One emergency manager said, “The quality of the planning process 

you go through will determine the quality of how fit for purpose those documents are” 

(Campbell-Smart, personal communication, May 7, 2018). Another participant said that a 

strategy is just a piece of paper unless the community is involved and there is buy-in.  

This means the community needs to play a major role which naturally 

slows the process down. So, this requires a balance from the top-down 

decision that the plans must be done, and the bottom-up decision that 

the community must have a say. Communities work at their own pace. 

(Allen, personal communication, May 18, 2018) 

A question asked specifically to the emergency managers was, “What are the 

strengths and the challenges for disaster preparedness and prevention?”. Many of the 

participants focused on the challenge of getting the important issues to the top of peoples’ 

minds. “Many citizens think it won’t happen in their lifetime, and the politicians suffer from 

NIMTOO” (not in my term of office) (Hawker, personal communication, May 16, 2018). 

Another challenge that was highlighted was that people do not really understand how 

CDEM functions day-to-day and in an event. Many people do not understand that the 

department is only 5-10 paid positions and during an event it grows to hundreds or 

thousands because of volunteers. An additional challenge was explained through the ex-

military, ex-police driven historical culture of disaster management. Because of its ties to 

military, there is a hierarchical construct which has sometimes led to poor take up and 

implementation of community preparedness programs (Neeley, personal communication, 

May 8, 2018). 

Some of the strengths that were highlighted included the fact that some of the cities 

and New Zealand as a whole have experienced many large-scale events in the recent 

past which has urged people to look at their own preparedness (Chandratilake, personal 

communication, August 1, 2018). Another positive aspect is that there is a lot of research 

being done in the field of disaster management and preparedness (Martin, personal 

communication, May 16, 2018). The community itself was also put forth as a strength (from 

a grassroots leadership perspective). Community groups are very proactive within the 
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community and are very effective during activations (Allen, personal communication, May 

18, 2018). 

The final question in the “Disaster Management” section of the interview asked 

how current Emergency Management process could be improved locally and nationally. 

A few acknowledged that the processes are improving, however there is a lot of work to 

be done. A resilience coordinator in Christchurch expressed the need for more 

communication and resources from the regional and national levels of CDEM. Specifically, 

best practices and advice for implementing things like vertical evacuation and tsunami 

information boards (Chandratilake, personal communication, August 1, 2018). Another 

frustration was the lack of resources provided for public education and engagement. A 

solution that was provided was to encourage a national acceptance of IAP2 (International 

Association for Public Participation) standards (Neeley, personal communication, May 8, 

2018). The interview participant from Ngāi Tahu also expressed the lack of engagement 

and inclusion of stakeholders from the beginning of an event (Wallace, personal 

communication, June 29, 2018). Although it was acknowledged that there is no “golden 

model” for CDEM, some consistency in the way it is administered was also called for 

(Petersen, personal communication, July 26, 2018). For example, some councils have 

their CDEM structured regionally, and others have them dispersed locally. Another 

participant believes that CDEM needs to play a wider role in the council (local government) 

in order to become more professionalized rather than just focusing on defence. She 

believes that CDEM needs to be more technical, tied in, and have a bigger focus on public 

engagement (Chandratilake, personal communication, August 1, 2018).  

The next section of questions was on resilience, with the first question being, “What 

does ‘Resilience’ mean to you?”.  Most participants had similar answers that incorporated 

understanding hazards, minimizing impacts, coping and adapting to change, and the 

ability to bounce back. A few specific examples of resilience were mentioned, including 

building sustainably and considering strategies such as managed retreat (if necessary). 

“Resilience is not resistance, it’s about being malleable” (Gordon, personal 

communication, May 7, 2018). Adaptation was one of the most commonly used phrases 

in participant’s definitions of resilience. “Resilience can mean many things to many people, 

but the fact is that change in the environment is going to happen and your ability to adapt 
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to that change is one of the biggest indicators of success (or not)” (Petersen, personal 

communication, July 26, 2018). 

Each participant was asked which of the four Rs (Reduction; Readiness; 

Response; and Recovery), is the most important to build a resilient community. Most 

responded with reduction and readiness, with one participant identifying recovery. 

Reduction was identified because it is the easiest way to avoid challenges being an issue 

in the first place rather than reacting to the risk. In addition, you do not have to put as 

many resources into the response and recovery if you have a reduced risk (Wild, personal 

communication, June 28, 2018). One participant opened up a wider conversation about 

resilience by pointing out that there are individual, community, and societal levels that all 

play a part in resilience outside of the four R’s that need to be considered. For example, if 

you can reduce poverty you will have people that may be able to fiscally and emotionally 

deal with events (Petersen, personal communication, July 26, 2018 ). 

The final question on resilience was about how a community could increase their 

resilience in the face of climate change and environmental hazards. A few spoke to 

general ideas and others identified specific tools that could be used. One general answer 

was to increase understanding of hazards by educating people so that they can make 

informed decisions for themselves. “We’ve got to learn to live with mother nature and 

understand the consequences of where we choose to live. It’s all about making informed 

decisions on the lifestyle you want to live” (Chandratilake, personal communication, 

August 1, 2018). This education effort should be done in a meaningful, human way, 

instead of being doom-and gloom (Allen, personal communication, May 18, 2018). 

Community members also need to understand the science and implications behind things 

like climate change so that they can make decisions for themselves and their families. 

There was a strong focus on communicating with communities in many of the 

answers. Many recognized that including community and stakeholders in the process of 

planning will increase overall resilience.  

Ultimately, it comes down to relationships and the way in which you 

interact with the people you are dealing with, the way in which you have 

those conversations, and the way in which you work together (or not) 
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to achieve whatever outcomes that are being sought.” (Holmes & 

Neeley, personal communication, May 8, 2018) 

When mitigation or adaptation are not an option, sometimes the only solution is to move, 

and community must be part of that conversation (Hawker, personal communication, May 

16, 2018).  

Some of the tools that were suggested by participants included: building 

approaches that accommodate hazards – such as raising floor levels in flood prone areas, 

implementing movable buildings, using building materials that are more resistant, 

improving development control for future buildings in hazardous areas, creating 

community response and business continuity plans, and ensuring politicians take clear 

positions. One participant also acknowledged the challenges of resilience, which in their 

community’s case is a large gap between socio-economic statuses (Gordon, personal 

communication, May 7, 2018).  

The next section of questions was about planning tools and techniques, with the 

first one asking about the importance of using community engagement to build resilience. 

Every participant agreed that consultation is essential to improve understanding of coastal 

hazards. The public also needs to be engaged to ensure they are aware of the issues and 

understand the impacts and they can be part of the solution. “A council can make plans 

and strategies, but at the end of the day it is the community that has to live with the 

consequences” (Andersen, personal communication, July 4, 2018). 

One participant believes that the process for getting important information out to 

the public could be improved. She commented that currently, government sees it as a 

discreet conversation rather than an ongoing one.  

The issues that Christchurch has had to face in the last 7 years have 

required an enormous amount of information to be transferred between 

governments. Most people can understand this information, but the 

government struggles to get that information out and to have those 

conversations. (Petersen, personal communication, July 26, 2018) 

She continued to say that this might be caused by a lack of training and/or resources. 
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When asked how land-use and community planning could build resilient cities, 

each participant expressed the integral role it plays in forming cities and communities. 

Land-use shapes how and where a city is formed and can ensure that communities are 

not built in vulnerable areas. Without risk, there is nothing to reduce because lives are not 

in jeopardy (Chandratilake, personal communication, August 1, 2018). Other comments 

were on the need for planners to ensure they are thinking about the environment and 

creating complete communities. An emergency manager said that they often rely on 

planners to create safe cities that have amenities that could help in an emergency such 

as places to gather like a community building or park (Petersen, personal communication, 

July 26, 2018).  

The final comments from the interviews included thoughts about Emergency 

Management’s role in the community and advances in the environmental sector. The 

emergency managers believe that they should be in the community more often (instead 

of just in crisis situations) to help familiarize the public with who they are and what they do 

(Allen, personal communication, May 18, 2018). Civil defence is more about the science 

behind the hazards and they hope it will have a larger role in land use decisions in the 

near future (Campbell-Smart & Gordon, personal communication, May 7, 2018). There 

has been some movement recently in the hazard space for New Zealand. Councils have 

gone from having basic flood mapping and mentioning a few other hazards to having a lot 

more publicly available information and putting out planning policies and restrictions that 

help limit the built form which decreases risk (Andersen, personal communication, July 4, 

2018). This will be an interesting space to watch over the next 5 to 10 years. 

4.1.2. Vancouver Island 

Participants in the Vancouver Island portion of the interviews were from four 

different cities, Vancouver, Tofino, Nanaimo, and Victoria (including the surrounding area). 

Planners, a resiliency officer, emergency managers, and climate and sustainability 

specialists were interviewed for this study. As with the participants in New Zealand, each 

interviewee had different levels of expertise in disaster management, land-use planning, 

and the impacts of climate change.  
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The planners that were interviewed work in different areas, such as environment, 

development and sustainability, and policy. They identified their role in building resilience 

in relation to their day-to day activities. This included: drafting and enforcing policy and 

bylaws, analyzing and approving development applications, and thinking about streets, 

parks, and open spaces with a focus on civic life to try and make safe, livable, walkable, 

communities for everyone (Tinney, personal communication, September 28, 2018).  

The climate and sustainability specialists work with adaptation, community and 

corporate energy and emissions, tracking, monitoring and modelling, and strategies for 

things like electric vehicles (EVs) and climate action and leadership. Other projects include 

a guide that provides planning tools for local governments to do sea level rise adaptation, 

educational campaigns, and a solar web map application. Both climate and sustainability 

specialists worked in Victoria, with the local and regional governments.  

It is important to note that Vancouver Island does not have resilience officers, or 

positions dedicated solely to building resilience. Vancouver has a chief resilience officer, 

only because they are one of the Rockefeller Foundations 100 Resilient Cities. 

Christchurch is also a part of this program. A city was chosen for the 100 Resilient Cities 

Program based on their risks and vulnerabilities to things like climate change and 

environmental hazards (Rockefeller Foundation, 2017). Each city in this program is 

designated a chief resilience officer that is tasked with evaluating resilience challenges 

across the board for their city and developing a strategy that will incorporate solutions.  

The Resilience Team at the City of Vancouver has launched two initiatives: 1. the 

development of seismic risk reduction policy (since most buildings in Vancouver were built 

before the knowledge of and regulation for earthquakes), and 2. a program called the 

resilient neighbourhood program which seeks to answer how they can empower 

communities to take care of each other during times of stress and how can they plan and 

design inherently resilient neighbourhoods which speak to the social aspect and the built 

form (McPherson, personal communication, September 21, 2018). 

The emergency managers were from local governments in Tofino, Nanaimo, and 

Victoria, and one was also from the provincial government (of BC). The EM’s 

responsibilities include rewriting bylaws, chairing Emergency Management Planning 
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committees, preparing the Emergency Operations Centre (EOC) by doing training and 

exercises, engaging with the community by educating them through events and activities, 

and working with communities and neighbourhoods directly to develop their preparedness 

plans. They also help with grant writing to secure funding for things like coastal mapping 

and Emergency Social Services (ESS) development and strategies such as debris 

management plans, emergency plans, crisis communication plans, and business impact 

and continuity plans. In British Columbia, the EM coordinators are often placed under the 

Fire Department within a local government.   

Many of the EMs have responded to natural hazards or disasters in the past, but 

not many of them have experienced them on a personal level. Some of the participants 

have felt minor earthquakes, a few had been stuck in serious snow and ice storms, and 

another lost their family home due to wildfires. But, none of them had experienced 

anything near as major as some of the interview participants in NZ, other than the 

resilience officer, who was travelling and working in Thailand when then 2004 Boxing Day 

Tsunami hit. 

Even though many have not experienced large events, most of the participants 

stated that they were ‘moderately’ or ‘very’ prepared for a major event. When asked how 

personally prepared they were on a scale of 1 to 10, the average answer was 7 which is 

not too far behind New Zealand, at 7.5. They attributed their preparedness to having the 

proper supplies and plans in place for themselves and their families and having completed 

seismic upgrades to their homes. One participant who scored himself as 5/10 said he was 

not as prepared because without hindsight, it is hard to know (Young, personal 

communication, September 27, 2018). Another participant scored herself low (at 4.5), 

stating, “living on an island makes me very susceptible to disasters” (Elliot, personal 

communication, September 28, 2018).  

The average answer for “how prepared is your community on a scale of 1 to 10?”, 

was 4.5/10 - again, not much lower than New Zealand’s at 5/10. Some had a hard time 

answering because they were not sure if they were qualified or educated enough to 

answer it accurately. The participants in Victoria said that preparedness is relatively low 

because of seismic vulnerability for buildings. In Nanaimo, professionals expressed 
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frustration that the public knows it is important to be ready, but they believe that the 

government well help bail them out during a disaster which is not likely (Lindsay, personal 

communication, September 11, 2018). The emergency manager in Tofino, on the other 

hand, argued that his community was quite prepared because they understand their risks 

and they have preparedness and evacuation plans in place (Orchiston, personal 

communication, September 11, 2018). This was largely attributed to their geographical 

location and the media around other major catastrophic events throughout the world.  

The next section of questions, on climate change, revealed similar results to the 

participant’s answers in New Zealand. When asked, “In your opinion, what are the most 

important implications of climate change on coastal communities?”, many common 

answers came up. This included: sea level rise, storm surges, flood hazards, intense wind 

storms, drought, wildfires, and land slips. A few of the implications that participants did not 

talk about in NZ, but interviewees on VI mentioned, were smoke from wildfires, heat 

islands, and aging infrastructure. Smoke from wildfires is a concern all over the province 

of BC and can even drift down to or up from the United States. This causes breathing 

problems for many demographics, especially if buildings are not fit to provide quality, 

filtered air. Heat islands also affect large cities because of the concrete and hard materials 

that give off heat in a warming climate (Young, personal communication, September 27, 

2018).  

Aging infrastructure is another big concern for cities on Vancouver Island. Millions 

of dollars in infrastructure are built near vulnerable coast lines, and they are susceptible 

to things like sea level rise, storm surges, earthquakes and tsunamis. As an emergency 

manager put it:  

The question becomes: do you invest now and take the sea level rise 

into consideration, so you don’t have to replace it in 20 or 50 or 100 

years? Or, do you do the safe thing and say it’s too far into the future, 

so we don’t need to worry about it right now. (Lindsay, personal 

communication, September 11, 2018) 

This becomes part of the debate on mitigation and future generations. It will not be a quick 

fix but investing now will save a lot of money in the future (Lindsay, personal 

communication, September 11, 2018). Vancouver struggles with this issue on a larger 
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scale because billions of dollars in critical infrastructure is at risk: railways, a port, an 

airport, and ecological reserves (McPherson, personal communication, September 21, 

2018).  

Many participants mentioned the fact that although VI has not seen many large 

natural disasters, the frequency of smaller, localized events is increasing. Although these 

events do not cause as much damage, they are still depleting resources. One example 

that was used was the increase in windstorms.  

We are seeing the heavy November winds come earlier and the fall leaf 

drop come later. This poses management issues on 2 fronts: damage to 

public property due to tree and limb falls, and leaves blocking the catch 

basins. Our urban forest is aging which also makes them more 

vulnerable in wind storms. (Young, personal communication, September 

27, 2018)  

When the emergency managers were asked, “Do you believe there is enough 

focus on the issue of climate change when talking about Emergency Management?”, the 

consensus was that although it was not traditionally part of their roles, it is increasingly 

becoming more important for them to focus on. One participant highlighted this by saying,  

Many emergency managers have come from the response world where 

there is an artificial disconnect between the cause of the emergency and 

what the response looks like. I think that’s why the transition from 

response to resilience is so important, because it really sets Emergency 

Management within a continuum of sustainability, adaptation, and 

recovery. (McPherson, personal communication, September 21, 2018)  

One challenge is that climate change, like EM, is easy to brush aside because it is seen 

as a future problem (Lindsay, personal communication, September 11, 2018).  

Each emergency manager interviewed from the VI region believed there needs to 

be a shift in responsibilities and mindset. Although “understanding climate change” might 

not be in an emergency managers job description, the need for more focus and 

understanding of how it causes weather events such as wildfires is needed (Foss, 

personal communication, September 13, 2018). Even though emergency managers may 

not be focusing on climate change, a collection of professionals are responsible for all 

topics related to.  
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It’s not the responsibility of emergency managers to plan communities, but it is the 

responsibility of planners to take approaches to minimize the need for a response in an 

emergency. Increasingly, Emergency Management is a function not just of police and fire, 

but also of geography, planners, and social advocates. (McPherson, personal 

communication, September 21, 2018) 

Overall, there needs to be a shift from thinking about these things as 

disasters to respond to, to thinking about them as common occurrences 

that we need to build resilience to (McPherson, personal communication, 

September 21, 2018).  

Part of the shift in focus on climate change and EM has come in the form of written 

strategies (policy, processes, guidelines, bylaws etc.). Some of the participants have been 

involved with writing and reviewing these documents, which include Emergency Response 

Plans, Climate Leadership Plans, GHG reduction strategies, and initiatives such as 

Electric Vehicle Strategies. One interviewee said, “You can plan it out as best as possible, 

but it’s impossible to plan for everything” (Lindsay, personal communication, September 

11, 2018).  

Another participant mentioned that she has noticed a shift from a mainly mitigation 

focus (i.e. GHG accounting and projects to reduce energy and emissions) to more 

adaptation related efforts (Elliot, personal communication, September 28, 2018). She also 

said that funding and the implementation of projects has also increased because of 

support from senior levels of government. However, a planner from the City of Victoria 

expressed that they have challenges with funding because they only have a tax base of 

85,000 people, but they serve around 350,000 from the Greater Victoria Region. In 

addition, many of the provincial government’s buildings are located in Victoria, yet they 

are exempt from paying property taxes according to the Community Charter s 220.1(a). 

This is a huge loss of revenue for the municipality.  

The City of Vancouver has a similar problem to Victoria, in that they serve a greater 

population. However, their Resilience Office explained there are still some strengths in 

disaster preparedness and prevention:  

Canada is a wealthy country full of resilient people from all backgrounds 

and cultures. We are a city that benefits from incredibly deep local 
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indigenous knowledge. The local First Nations and urban indigenous 

people bring an incredible capacity and knowledge for this land and the 

risks - and we have a lot to learn from them. We are also a city of new 

immigrants and many of them have experienced shocks and 

catastrophes in their lives and have not only lived through it but are now 

thriving here. (McPherson, personal communication, September 21, 

2018) 

The emergency manager for the City of Nanaimo cited their size, resources, and 

connection with other levels of government as strengths (Lindsay, personal 

communication, September 11, 2018). She also claims that island communities are unique 

because they will be isolated in a large event which means they must rely on each other. 

This encourages them to meet every few months to talk about their challenges and 

triumphs.  

Challenges that were brought up included: 1) it is not at the top of people’s mind; 

and 2) education. Because people are not often thinking about preparedness, it is hard for 

them to plan for it. Which in turn, makes education difficult because people do not see it 

as a pressing issue. Although there are earthquakes, storms, coastal erosion, and other 

hazards on the Island, people do not see the urgency (Foss, personal communication, 

September 13, 2018). Emergency managers on the Island are trying to demystify 

preparedness to show that it is everyday things like knowing your neighbours that will help 

you be more prepared (Patterson, personal communication, September 14, 2018).  

The last question in the “disasters” section asked how current process can be 

improved locally and nationally to address disasters. One participant indicated that  more 

research and partnership with academics to help better understand how things like EM 

and climate change are connected and how we can work together across agencies and 

departments would improve this situation (Foss, personal communication, September 13, 

2018)(Patterson, personal communication, September 14, 2018). Another suggestion was 

to ensure the responsible authorities act on after-event reports that call for improvements 

and changes. The example used was from the wildfires that happened in the interior of 

BC in 2017 and 2018. The reports highlighted that resourcing was an issue in the 2017 

season, yet it was not rectified for the 2018 season (Lindsay, personal communication, 

September 11, 2018).  



 

54 

The Resilience Officer from the City of Vancouver believes that there should be 

more flexibility in the way authorities support their communities. Specifically, emergency 

managers, planners, and other responsible agencies, should be trying to empower 

community organizations that provide social services on a day-to-day basis to expand 

their services in order to help during an emergency.  

It’s wonderful that we have volunteers to help from Emergency Social 

Services that come to an emergency to help in a situation, but we also 

have people that work and do these things on a day-to-day basis in 

some of the affected communities which means they are probably better 

suited to help and contribute to the long-term recovery. (McPherson, 

personal communication, September 21, 2018) 

Another point she made, was that policies and regulations are untenable in 

emergencies. The example she used was with food donations, “We aren’t allowed to 

accept public food donations in an emergency - for many good reasons. But the reality is 

that we need people to work together to feed each other which is more important than 

adhering to the rules” (McPherson, personal communication, September 21, 2018) There 

is a disconnect between the regulatory requirements that limit creative and innovative 

planning. 

When asked what resilience means, the resilience officer had an insightful answer. 

While most participants gave the general definition about absorbing shock, mitigating 

risks, adapting to the problem, she was quoted saying, “It’s not just about building the 

most resilient walls, it’s about making sure our social infrastructure and values are also 

able to carry through in the face of challenges” (McPherson, personal communication, 

September 21, 2018). One emergency manager also alluded to this when she said it is 

about, “Being resilient everyday, having what we need, looking after each other, and 

understanding how that will help us in a disaster. And if we are resilient, the hazard does 

not turn into a disaster” (Patterson, personal communication, September 14, 2018). 

The Director of Planning for the City of Victoria also had an interesting take on 

resilience.  

Most people think about it from a disaster point of view, but I think it’s 

a general resilience. For example, we are working on a housing strategy 

because we know affordability is a problem here for many people and 
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equity supports the resilience of a community (Tinney, personal 

communication, September 28, 2018). 

He also said the City is trying to encourage more general social support groups in the 

decline of groups such as bowling leagues and Elks Clubs.  

We want to try and incorporate those networks back into our fabric and 

create happy cities; whether that is through the physical design in public 

realms or working with the Recreation Department to create classes that 

encourage healthy interactions. (Tinney, personal communication, 

September 28, 2018) 

The BC equivalent of the four R’s is: Prevention/Mitigation; Preparedness; 

Response; and Recovery. When asked which one was the most important to increase a 

community’s resilience, the majority of participants answered mitigation/prevention. Their 

argument was very similar to the participants in NZ. Many agreed that if you can reduce 

the hazard, it will decrease the need for response and recovery. Preparedness was the 

next most popular answer because some events are difficult or impossible to prevent so 

we have to be as prepared as we can. Those that claimed recovery is the most important 

stated it was because it makes a compelling case for the integration of resilience into 

planning, which in turn results in reduction (Tinney, personal communication, September 

28, 2018). 

The last question about resilience was on how we can encourage resilience in our 

communities. Some general answers were: increasing preparedness, understanding 

risks, and reducing our impact on climate change. Another suggestion was to encourage 

close-knit, connected communities that can look after each other during an event 

(Orchiston, personal communication, September 11, 2018). A few participants mentioned 

a closer relationship with different levels of government and increased opportunities for 

funding (Elliot, personal communication, September 28, 2018) (Foss, personal 

communication, September 13, 2018). We can also use planning mechanisms to make 

sure new developments are not susceptible to certain hazards (Young, personal 

communication, September 27, 2018).  

More specific initiatives for encouraging resilience included: installing more 

backflow preventers to help stop water and sanitary systems from over flowing and 
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improve drainage during rain events, writing resilience strategies, implementing setbacks 

along the coast to protect the integrity of riparian areas, avoiding hardening of shores by 

using a GreenShores approach to protect the waterways, updating building codes and 

renovating older buildings,  encouraging public education and community programs, and 

working with academia to improving understanding and mapping. The City of Victoria is 

working on equitability to target resilience. Similar to what The City of Vancouver’s 

resilience officer said, the Manager of Planning suggests that the City of Victoria could get 

away with providing fewer services in-house by shifting services to not-for-profits or other 

local groups and just being partners rather than primary funders.  

The final section of questions (on Planning) probed participants to think about what 

role community engagement plays in building resilience. All participant agreed that 

community engagement is key to create buy-in from the community and ensure they have 

all the information they need to make difficult decisions. One participant from the City of 

Nanaimo said, “Engagement is important, but it is also very challenging. Before you 

engage citizens, you need to understand the problem, or it will cause problems” (Stewart, 

personal communication, September 24, 2018). Another interviewee thought it was 

important that the local government does not do all the talking. “I think individuals need to 

have these conversations among themselves at their dinner tables with their friends and 

neighbours” (Orchiston, personal communication, September 11, 2018). An emergency 

manager from the City of Victoria also pointed out that engaging with the community can 

form partnerships that can help during or after an event because they can form volunteer 

groups and deliver goods etc. if they understand the situation (Patterson, personal 

communication, September 14, 2018).  

When asked how planning can help build resilience, a few participants commented 

that in the past land-use was much different which caused some of the problems we have 

because infrastructure was built in hazardous areas. By encouraging things like 

development permit areas, bylaws, and other legislation, we can ensure houses and 

developments are not built in vulnerable and sensitive locations. These regulations will 

also help protect the environment and minimize our impact. A climate change specialist 

also stated that planning aids in the creation of connected and healthy communities 

(Young, personal communication, September 27, 2018).  
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The final question asked if there were any final thoughts on planning for resilience 

which brought a variety of comments forward. One participant commented that there 

should be more resource sharing between communities on the island, because although 

each community is unique, they all have similar hazards (Lindsay, personal 

communication, September 11, 2018). An emergency manager from the provincial 

government also commented that more knowledge sharing should happen with local 

indigenous peoples.  

There are many coastal nations that have stories about communities 

being wiped off the map because of coastal hazards such as storm 

surges and tsunamis. These nations have been there for much longer 

than we have so I think it would be interesting to get their information 

and accounts because they are some of the most resilient communities 

across the country. (Foss, personal communication, September 13, 

2018) 

Another participant commented that resilience comes from many stakeholders which is 

why it is important to engage with everyone to come together to find solutions (Stewart, 

personal communication, September 24, 2018). 

4.2. Municipal Case Study Analysis 

4.2.1. New Zealand 

A. New Plymouth 

New Plymouth has a population of around 75,000 people and is located on the 

eastern coast of New Zealand’s North Island (Stats NZ, 2016). Out of the 67 districts in 

NZ, New Plymouth is the 10th largest by population and it is about 65 km2 in size. New 

Plymouth is characterized by its view of an active stratovolcano, Mount Taranaki, which is 

due to erupt within the next century (New Plymouth Council, 2018). New Plymouth is also 

located on the Pacific-Australian plate which increases susceptibility to volcanic activity, 

earthquakes and tsunami. 
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The Civil Defence and Emergency Management for New Plymouth is the 

responsibility of Taranaki CDEM, a Group entity administered by the regional council. The 

greatest natural hazards in the Taranaki region include: drought, earthquake, flood, 

tsunami, storms, tornadoes, and volcanic eruptions. Although erosion and sea level rise 

were identified as hazards in the interviews with the Taranaki CDEM, they are not listed 

on their website as major concerns.  

The Taranaki CDEM website 

is geared towards preparedness and 

response which leads to risk 

reduction. The Taranaki CDEM 

recently updated their Group Plan 

which outlines their risks, their 

strategies, and has sections 

dedicated to risk reduction and 

readiness as well as response and 

recovery. This document will 

educate New Plymouth’s District 

Plan and Long-Term Plan (see 

Figure 5). 

As mentioned in section 

2.1.1(c), local governments are 

required to have a district plan as a 

requirement of the Resource 

Management Act (1991). New 

Plymouth District Council (NPDC) is 

currently going through an update 

for their Plan which will add more 

importance to coastal issues including storm surges and erosion. The District Plan is a 

massive document with hundreds of pages that identifies over twenty issues for the New 

Plymouth area.  

Figure 5: CDEM Policy Example (Civil Defence 
Emergency Management Group 
Plan for Taranaki, 2018) 
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Issue 12 from the New Plymouth District Plan (2018) is “Actual and potential 

adverse effects of natural hazards on people, property and the environment” (p. 72). In 

this section, hazards such as costal erosion and earthquakes are summarized and the 

NPDC has identified objectives to avoid or mitigate the issue. One policy example used to 

mitigate Issue 12 is by designing and locating subdivision, land use, and development in 

a way that avoids or mitigates the adverse effects of natural hazards on human life, 

property, infrastructure, and the environment (New Plymouth District Plan, 2018, p. 74). 

The methods suggested to achieve this policy include hazard mapping and the 

encouragement of relocatable structures.  

Issue 13 of the Plan, “Aggravation of natural hazard events by inappropriate land 

use practices and activities”, is also relevant to disaster resilience (p.77). The objective for 

Issue 13 is, “To ensure that land use activities do not increase the likelihood or magnitude 

of natural hazard events.” The policies identified to achieve the objectives include using 

protection techniques where adaptation is not a viable option and there is no negative 

impact to the environment (p. 79). 

In addition to the District Plan, the NPDC has other strategies aimed at resilience 

including a Coastal Strategy that was created in 2006 that, “Sets a guiding image or picture 

of what the community wants the coastal environment to look like in 20 years time” (p.14). 

They also implemented a specific Coastal Erosion Strategy in 1995 that identifies the most 

vulnerable areas and recommended courses of action. Their Long-Term Plan was 

updated in 2018 and provides a ten-year vision for the community that identifies resilience 

planning as an important objective.  

As a coastal city, New Plymouth is doing well to remedy their risks and 

vulnerabilities through strategies and policies. The Taranaki CDEM is also doing well to 

encourage preparedness, however there is some work to be done across the four R’s. 

New Plymouth and Taranaki is one example of disconnect between local and regional 

government and would do well with more collaboration and communication. 
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B. Christchurch 

Christchurch is a large urban city located on the eastern coast of the South Island 

of NZ. The population is over 380,000 and it is the second most populated city in NZ, 

behind Auckland (Stats NZ, 2016). Christchurch was the most recent city (in this study) to 

have experienced a major natural disaster. The earthquake in 2010, and subsequent 

aftershocks, resulted in 181 deaths and millions of dollars in infrastructure damage. The 

position of Christchurch on the Pacific Plate and Australian Plate causes a lot of movement 

and vulnerability.  

Christchurch’s CDEM is primarily operated by the City Council with the regional 

and central CDEM also providing support. The Christchurch City Council’s (CCC) CDEM 

team consists of about ten people that look after various aspects, including community 

resilience and volunteer management. Because of the major earthquakes and subsequent 

events (tsunami warnings, fires, and flooding), the CCC CDEM is still in a transition period 

while they try to catch up with what has happened in the Canterbury region over the past 

ten years. Because of the scale of recent events, the City has had a great deal of support 

from higher levels of CDEM and Central government.  

Canterbury CDEM’s Group Plan identifies the Canterbury region’s natural hazard 

risks as: earthquake, tsunami, flooding, drought, fire, storms, landslides, and volcanic 

eruption. There is no surprise that the Group Plan has a large focus on Recovery over the 

other 3 R’s, however it is interesting to note that they have a specific section on monitoring 

and evaluation of the Plan’s success. This section outlines how the Plan will, “Provide 

assurance to the Canterbury Civil Defence Emergency Management Group and 

Canterbury communities that the Group is complying with its legislative obligations, 

achieving its objectives and making progress towards its goals and those of the National 

CDEM Strategy” (Canterbury CDEM Group Plan, 2014, p. 76). 

The earthquakes in the Canterbury region brought about extra legislation including 

the Canterbury Earthquake Recovery Act (CERA, 2011) which mandated that Recovery 

Plans be created for areas affected by the earthquakes. Out of this, came the Central City 

Recovery Plan (2011) which is a strategy created by the CCC to help guide the recovery 
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of the Central Business District (CBD). Another Plan that was borne out of the CERA, was 

the Recovery Strategy for Greater Christchurch (2012). 

Although the CERA expired after 5 years, the Recovery Plans live on. Another 

plan, the Land Use Recovery Plan (2013), was created to: 

• provide for a range of housing opportunities, including social and 
affordable housing;  

• meet the land use needs of residential and business activities in existing 
communities and in greenfield areas to accommodate rebuilding and 
growth;  

• support recovery and rebuilding of central city, suburban and town 
centres;  

• ensure that repair and development of transport networks and service 
infrastructure support these activities; and, 

• take account of natural hazards and environmental constraints that may 
affect rebuilding and recovery. (p. 6)  

Due to the earthquakes, there was a need for the development and creation of plans and 

strategies over and above the regular legislated policies.  

Another consequence of the earthquakes is that City of Christchurch was 

designated to be in “recovery mode”. This is evident from the topics in CCC’s District Plan 

(2015). Their first goal is “Enabling recovery and facilitating the future enhancement of the 

district” (CCC District Plan, 3.3.1, 2015). Chapter 5, “Natural Hazards”, talks about the 

Plan’s risk-based approach to consider different likelihood and scale of a particular hazard 

and the effects it could cause on the city. Other sections of the Plan encourage sustainable 

development that will reduce the impact on climate change. 

Because it is in transition, Christchurch’s plans and strategies are geared toward 

recovery. Currently, the city needs to focus on rebuilding and functioning at its highest 

capacity. Although the circumstances are not ideal, not many cities around the world have 

had the opportunity to rebuild. Christchurch has a unique opportunity to ensure 

development and the environment are balanced by using current best practices to build 

resilience. 
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C. Dunedin 

Dunedin is a city of approximately 120,000 habitants with unique challenges based 

on its vulnerability and historic settlement pattern (Stats NZ, 2016). Dunedin is in the Otago 

region which is located on the east coast of the South Island and has the second largest 

land area in NZ at 255 km2. Dunedin is mostly marsh and wetlands near the ocean, and 

hilly areas to its western side. The geographical location limited settlement patterns which 

caused many of the hazards they face today.  

As identified by the Otago CDEM website, Dunedin’s natural hazards include: 

earthquake, fire, flood, landslides, tsunami, and storms. Otago CDEM has a condensed 

Group Plan that is currently out of date as of 2017. However, they completed a Group 

Welfare Plan in November 2018, “To provide direction and clarity for the coordination of 

welfare services planning for Emergency Management in Otago” (p. 7). They also have a 

Public Education Strategy and a Recovery Plan in place.  

Civil Defence in Dunedin is mostly taken care of by the Otago CDEM, although the 

City Council does have CDEM employees that liaise with the regional Group. The City has 

prepared a CDEM Plan as one avenue to satisfy the CDEM Act (2002). As with most Plans 

produced by CDEM, its primary focus is readiness and response, with the shortest section 

being reduction.  

The City and Group CDEM also have other challenges because of the location of 

some of the neighbourhoods. Specifically, South Dunedin, was built on top of a swampy 

estuary that was filled in with sediment during the mid to late 19th century by European 

Settlers (Otago Regional Council, 2016). It is only about 6 km2, but almost all of the 

neighbourhood is less than three metres above mean sea-level (p. 3). This has called for 

special strategies, including Community Response Plans, to be put in place to address 

the growing concerns in the area. 

The City of Dunedin’s District Plan identifies six strategic directions, with the most 

relevant to resilience being 2.2, “Dunedin is Environmentally Sustainable and Resilient” 

(2015). This Strategy has multiple objectives such as reducing the risk of natural hazards 

to people, communities, and property. The City’s Long-Term Plan also recognizes 
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planning for resilience and its relation to CDEM through the statement, “The Civil Defence 

activity works with a wide range of organisations and communities to understand and 

minimise the consequences of hazards and to plan and prepare for response to and 

recovery from emergency events. This activity also has a strong link to the sustainable 

and resilient city outcome” (2015, p. 12). The City acknowledges that the CDEM must 

work with many partnerships to achieve both the City’s and CDEM’s visions.  

Dunedin seems to have a good grasp on the connection between good planning 

principles and reducing risk and impacts on climate change. The District Plan and Long-

Term Plan both mention stricter land use regulations and place importance on mapping 

hazards. The City of Dunedin also has other strategies that encourage sustainable 

development, including an environment strategy, Te Ao Tūroa –The Natural World. The 

purpose of Te Ao Tūroa is to: 

Figure 6: Topography and Localities on the South Dunedin Plain (Otago Regional 
Council, 2016) 
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• set the direction for a future safe from climate change impacts; 

• improve and maintain the health of Dunedin’s natural environment; and, 

• give Dunedin people every opportunity to feel connected to and look 
after the environment. (2016, p.5)  

Although this strategy may be an exception, most of Dunedin’s strategies are 

geared toward protecting the people from the environment rather than vice versa, which 

is alarming considering they are extremely vulnerable to sea level rise.   

4.2.2. Vancouver Island 

A. Nanaimo 

Nanaimo is a mid-sized Canadian city with approximately 100,000 residents 

(Statistics Canada, 2016). It is located on the east side of Vancouver Island, across the 

Georgia Straight from Vancouver, which is located on the mainland of British Columbia. 

Nanaimo is a sprawling city from its northern to southern tip and is approximately 91 km² 

in area. 

The Emergency Management Department at the City of Nanaimo consists of one 

person and is attached to the Fire Services department, which is located in a fire station 

away from City Hall (which is the case will all municipal emergency managers on 

Vancouver Island). As mentioned in section 2.1.2, EM is a responsibility of local 

governments in BC and each municipality may create a department as part of their 

operations, as well as create a Local Emergency Plan (LEP) (Emergency Programs Act, 

1996). The City of Nanaimo has an LEP current to 2015 titled, City of Nanaimo Emergency 

Response and Recovery Plan. This plan speaks directly to all four pillars of EM: 

Prevention/Mitigation, Preparedness, Response, and Recovery. However, there is no 

mention of “resilience” and the sections addressing mitigation and risk reduction are 

limited. This document mostly deals with the last two pillars, response and recovery (as it 

suggests in its title). There is also no mention of “climate change” and the effects on severe 

weather patterns. 

The City of Nanaimo completed a Hazards, Risk, and Vulnerability Assessment 

(HRVA) in 2014, in which the main natural hazards identified are seismic, structural fires, 
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severe weather, landslides, flooding, drought, and wildfire (see Figure 7). The HVRA 

specifically mentions that the influence of humans on the environment (climate change) 

was considered when assessing the hazards. Section 9 of the HRVA report lists a number 

of specific tasks that the City could look at to address the four pillars of EM, including land 

use permitting under mitigation (2014). 

The Planning Department at the City of Nanaimo is well on their way to having a 

complete network of policies and strategies that encourage resilience. Currently, they are 

working on a Climate Change Resiliency Strategy that should be completed in 2019. This 

strategy will identify specific actions for the City. They are also working on a sea level rise 

study that will use modelling to confirm where the sea level rise will happen and identify 

Figure 7: City of Nanaimo Hazards, Risk, and Vulnerability Assessment (City of 
Nanaimo, 2014) 
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the City’s vulnerabilities such as infrastructure and environmental risks (Stewart, personal 

communication, September 24, 2018).  

The City of Nanaimo’s OCP was recently updated in 2017 but was enacted by 

Bylaw in 2008. planNanaimo is a comprehensive document that describes seven goals 

that aim to achieve their objectives. None of these goals directly address building 

resilience and the only mention of resilience is in the commentary about the Regional 

Growth Strategy’s Goal 7, “Enhance Economic Resiliency To support strategic economic 

development and link commercial and industrial strategies to the land use and rural and 

environmental protection priorities of the region” (planNanaimo, p. 20). Of course, 

economic resilience will contribute to the overall resilience of Nanaimo, however the OCP 

does not specifically mention resilience against natural hazards and climate change.  

Goal Five of Nanaimo’s OCP is “Protect and Enhance our Environment”. This goal 

means:  

Adapting the way in which we live, work, recreate, and travel within the 

new reality of climate change, and doing so in a manner that builds in a 

greater efficiency in how we use energy, transportation, and protect and 

enhance our natural environment. (p. 80)  

This section identifies specific actions to mitigate climate change and protect the 

environment and people. All these powers are enabled within the Local Government Act 

(2015) and are not a requirement of an OCP. The City of Nanaimo is choosing to identify 

environmentally sensitive and hazardous areas which instills resilience by inherently 

reducing risk.  

Through analysis of policy, the City of Nanaimo is well on their way to creating a 

more resilient city. Their policies are extensive and address important issues such as 

climate change and emergency preparedness. The Climate Change Resiliency Strategy 

(2019) will be a key document to address natural hazards that stem from climate change 

such as severe storms and coastal erosion. However, more integration between climate 

change and natural hazards needs to occur before the City can take bigger steps towards 

resilience. 
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B. Greater Victoria 

The Greater Victoria Region is made up of thirteen local governments, one 

electoral area, and multiple First Nations with a total population of about 370,000 

according to the 2016 statistics from the Victoria Census Metropolitan Area (CMA) 

(Statistics Canada). It is located on the southern tip of Vancouver Island on the Juan De 

Fuca Straight. Because of the exposed geographical region, and the fact that the City of 

Victoria is the capital of BC, the CMA has unique advantages and disadvantages to 

building resilience. Although it is the largest by population on VI, this research focuses 

only on the policies in the City of Victoria because it is the densest municipality in the 

Greater Victoria Region with 4,405.8 people per square kilometre (Statistics Canada, 

2016). 

Figure 8: Victoria Census Metropolitan Area (Capital Regional District n.d.) 
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The City of Victoria has an Emergency Preparedness department of about 5 

people which is one of the largest on the Island. They are quite equipped, with an LEP 

current to 2018 titled City of Victoria Emergency Plan which includes an HVRA. The HRVA 

identifies: fire, liquefaction, seismic activities, tsunami, severe wind, snowstorms, and 

flooding as their biggest risks (which is similar to other regions within the CMA). As with 

many other LEPs, it focuses mostly on response and recovery and touches briefly on 

mitigation. It also mentions resilience in a larger context, including promoting community 

resilience through the recovery stage. One important part of their recovery process is to 

set up a Community Resilience Centre (CRC) which aims to assist individuals through the 

recovery process. The CRC provides space for and coordination of the various agencies 

and groups offering guidance, advice, and assistance to those affected by an 

emergency/disaster (BCEMS, 2016). 

Another important piece of Victoria’s LEP is that it specifically references land use 

and zoning in relation to the responsibilities of the Sustainable Planning and Community 

Development Department: 

The Sustainable Planning and Community Development Department will: 

• Provide staff to support EOC activations and operations, as required; 

• Upon request, provide demographic and population information to the 
EOC; 

• Provide input into the recovery planning process; 

• Ensure that Recovery Plans and re-construction initiatives consider 
the City of Victoria’s Official Community Plan; 

• Ensure continuity of core Planning Services; and, 

• Assist in the development of a Community Recovery Plan for the City 
of Victoria. (p. 70) 

This acknowledgement of duty reinforces that there has been a two-way 

conversation between Victoria Emergency Management and the Planning Department. 

There are many ways that the Planning Department can help with the recovery stage in 

addition to mitigation and adaptation. 

Reference to EM in an OCP is another way to further integrate EM and Planning. 

The City of Victoria’s OCP was written in 2012 and was most recently updated in 2018. It 

is a large document (283 pages) that sets out the goals and objectives for the City. This 
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plan has twenty-three chapters, with three being relevant to building resilience against 

natural hazards: Environment, Climate Change and Energy, and Emergency 

Management. Chapter 10, “Environment”, highlights the City of Victoria’s goals to support 

healthy ecosystems. Their objectives largely include the protection and sustainable 

integration of urban areas and environmentally sensitive areas. These objectives 

contribute to resilience through enhancing the natural environment while encouraging 

healthy growth in communities. Chapter 12, “Climate Change and Energy”, also promotes 

resilience through mitigating human impact on climate change through things such as 

lowering GHG emissions and creating more opportunity for recycling. A very important 

part of this chapter is the objective found in 12(b) of Victoria’s OCP, “the community is 

prepared for climate change through adaptation planning that reduces future impacts on 

public health, property and the natural environment” (p. 95). Adaptation planning is a very 

important part of resiliency and the City of Victoria has identified it as a priority.  

Chapter 18 focuses on “Emergency Management”. This section shows that the 

City has dedicated resources toward researching hazards such as seismic vulnerability 

and liquefaction as well as key objectives and goals. Integration between EM and Planning 

is key for resilience.  

The Sustainable Planning and Community Development Department at the City of 

Victoria also has policies and strategies that are aimed at creating resilience. For example, 

Part D of the Victoria Sustainability Framework commits to a Resilience Domain. Item 2 is 

as follows: 

Adaptive Capacity 

a) Proactive Preparation: Victoria is prepared to deal with known hazards 
and emerging threats, to limit the adverse impacts of events, and 
effectively manage emergencies; and, 

b) Response & Recovery: Victoria is able to respond rapidly and 
effectively to all emergencies, including events with long impacts and 
recovery times. (p.2) 

This framework furthers their promise to build resilience. The City of Victoria also 

provides incentive opportunities for individuals and property owners to upgrade their 

buildings to ensure they are energy efficient and manage rainwater on their property. 
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Another piece of their resilience effort comes from their Climate Leadership Plan 

which identifies three goals to adapt to the effects of climate change early:  

Goal 1: All climate-related risks to City infrastructure are minimized 
through early and wise planning and action climate resilience is 
embedded into all City business; 

Goal 2: Victoria’s natural environment flourishes in a changing climate; 
and, 

Goal 3: All Victorians are empowered and prepared for climate-related 
impacts and emergencies. (Strategic Plan, 2018) 

The City of Victoria has a network of reports, plans, policies, incentives and 

strategies that encourage resilience. A few more initiatives include the promotion of 

Building Resilient Neighbourhoods (2018), encouraging business continuity plans, and a 

bag regulation Bylaw. As mentioned, their risks and capital status contribute to their 

advanced resilience planning. Other cities within the Victoria CMA are also promoting 

resilience in their communities such as the implantation of the Energy Step Code in the 

District of North Saanich and the Town of Sidney’s Interim Flood Construction Level 

Policy. The Greater Victoria Region is leading the way in resilience policies on Vancouver 

Island.  

C. Tofino 

The District of Tofino is a small tourist town located on the western side of 

Vancouver Island with a population of about 2,000 people (Statistics Canada, 2016). 

Tofino has unique challenges due to its remote location and single transportation link 

across the Island via Highway 4: having only one road in or out of the peninsula creates 

additional vulnerabilities for west coast communities. The transient population also creates 

issues for planning and preparedness. 

Tofino’s Emergency Management Department is located in the fire station and is 

organizationally managed by the Community Sustainability Branch. There is one part-time 

person that is responsible for this role. Tofino has an Emergency Preparedness and 

Recovery Plan that was created in 2006. Similarly to the City of Nanaimo’s LEP, Tofino’s 

Plan focuses mostly on response with small sections on mitigation, preparedness, and 

recovery. Along with this report, mapping was completed to show evacuation routes for all 
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areas of Tofino as part of the “Tsunami High Risk Coastal Community Project” which also 

identified infrastructure at risk in the inundation zones (2006).  

In addition to an outdated LEP, Tofino provides other resources including a 

tsunami evacuation plan, and resources for personal preparedness, including a GIS map 

that shows the elevation of properties. On their website, they provide links to PreparedBC, 

a campaign to enhance household preparedness. There is also a plan in place for 

emergency response to a water system failure which once again focuses solely on 

response. They seem to place emphasis on individual and community preparedness. 

Tofino’s OCP is currently under review; they are in the consultation stage with an 

anticipated conclusion of 2019. The existing OCP mentions “resilience” a few times in 

reference to their goals for creating healthy and sustainable communities (Official 

Community Plan Bylaw No. 1200, 2013). Section 3.5, “Environment and Natural 

Resources”, refers specifically to hazards and climate mitigation. One goal speaks 

specifically to meeting the requirements of the Local Government (Green Communities) 

Statutes Amendment Act (Official Community Plan Bylaw No. 1200, p. 79, 2013). Other 

goals include encouraging Smart Growth principles and promoting environmentally 

sensitive site planning. This section does a great job of touching on the importance of 

reducing the impact on climate change and protecting the environment while also 

protecting the people through natural hazards planning. In addition, their DPA “Foreshore 

1 Development Permit Area” satisfies s. 488 a and b of the Local Government Act (2015) 

because it is aimed at enforcing environmentally sensitive development on private lands 

which will protect people and the environment (Official Community Plan Bylaw No. 1200, 

2013). 

Although their OCP does an impressive job integrating planning and natural 

hazards, the District is lacking a complete network of strategic policy and bylaws to 

achieve the goals set out in the OCP. They have an Emergency Program Bylaw No. 1248, 

2018, that sets out the responsibilities of council and employees in a response, however 

there are no strategic plans to address the four pillars of EM. Tofino should go a step 

further in their OCP update and create plans and strategies to achieve such things as 
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decreasing GHG emissions and protecting the environment and people, including the 

completion of an HRVA. 

4.3. Analysis Summary 

Through data collection from interviews and analysis of municipal strategies, it is 

apparent that New Zealand and Vancouver Island have different approaches to resilience. 

Each region provides examples of public education, legislation, and execution plans, and 

although there are some similarities among names and structures, these plans differ 

substantially in objectives, regulatory weight, and outcomes. In addition, the interview 

participants from each region stressed different aspects of resilience as the key to a 

healthy community, definitions that appear to be directly related to the conditions and 

situations of each place. 

For example, New Zealand strongly associates resilience with preparedness. 

However, as one participant mentioned, there are many more aspects and determinants 

of resilience. Conversely, the word ‘resilience’ in BC is a newer concept that is not easy 

to comprehend because they have not experienced major disasters like NZ has in the 

recent past. This likely causes the discrepancy in knowledge and understanding of 

resilience.  

The four Rs in NZ and the four pillars in BC are essentially the same which should 

mean that their Emergency Management is on the same level; however, this is not 

necessarily true. Because of the difference in experience (due to exposure to natural 

hazards), EM on VI could be considered less prepared for an event than NZ CDEM. 

Although the subject cities on VI (overall) have a good network and set up of policy and 

strategy, they are still lacking in experience and knowledge and understanding of hazards. 

They are also lacking in their up-to-date tools such as Hazard, Risk, and Vulnerability 

Assessments.  

In addition to their HRVA’s being out of date, VI is behind NZ in their mapping and 

hazard acknowledgement because there are no binding requirements for them to do so. 

Having hazard mapping in place would help all four pillars of EM, especially preparedness 
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which will also lead to prevention through risk reduction. An interesting point to note 

though, is that both VI and NZ are not confident in their knowledge of climate change. This 

is likely due to the uncertainties of future projections; however, the principles and concepts 

are well defined. This could mean that professionals in both regions are not getting enough 

training or experience with climate change which is a detriment to our understanding and 

reduces the quality of climate change policy and strategies.  

Another discrepancy between NZ and VI is the importance that is placed on 

communication with the community. Many interviewees in NZ stressed that it is crucial to 

include the community in conversations about natural hazards because it increases 

awareness and will help make the conversations about adaptation easier (if it comes to 

that). Whereas on VI, participants did not place as much importance on community 

consultation and often added a cautionary note on speaking to the public “too soon”. 

Awareness is a key component to preparedness which NZ has a firm grasp on.  

The discussions around mitigation and adaptation also sets NZ and VI apart. NZ 

has had many conversations with communities on managed retreat versus rebuilding 

protective infrastructure, whereas VI has not. VI has not started having difficult 

conversations with the public, although they understand it is important for the future. This 

is detrimental as it will take years for the community to accept an adaptation strategy such 

as managed retreat. The community needs to be involved in the decision making to ensure 

there is support and buy-in.  

Although it was not discussed in the analysis, the visual aesthetic of NZ policies, 

public education, and communications are at a much higher level than BC’s and 

particularly VI’s. NZ has a national branding that is used across the country and at regional 

and local levels which encourages recognition of the CDEM brand and logo. The Central 

government also provides resources and best practices for other levels of government to 

use when they are implementing things such as tsunami information boards or 

demarcation points. Canada’s federal and provincial governments could do better to 

support the other levels of government in creating a consolidated and recognizable brand. 

Overall, NZ and VI (although similar in geography and culture) are in different 

places on their quest towards resilience. The biggest discrepancy between them is their 
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level of experience with natural hazards like earthquakes and coastal erosion. This has 

dictated the policies and strategies in each region. NZ is geared toward preparedness and 

recovery, whereas VI is trying to focus on reduction/mitigation and preparedness. VI is in 

a fortunate place right now where they are able to learn best practices from NZ and other 

countries around the world before the major effects hit them. 
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Chapter 5. Discussion 

 

5.1. What Defines a Coastal Region’s Resilience? 

Based on the literature review, interviews, and the document analysis, the 

development of a definition of “resilience” could be considered subjective and situation-

specific.  However, in relation to disaster, climate, and coastal resilience, there is a high 

level of commonality in the core principles addressed through the research, leading to a 

new suggested definition: 

The ability of a system, community or society exposed to hazards to resist, 
absorb, accommodate, adapt to, transform and recover from the effects of 
a hazard in a timely and efficient manner, including through the 
preservation and restoration of its essential basic structures and functions 
through risk management. (UNISDR, 2016) 

This definition captures the importance of reducing risk through planning techniques such 

as mitigation and adaptation to achieve resilience in a community. If a community is able 

to do this well, they will be more resilient. If a community cannot do this well, their hazard 

will likely turn into a disaster which will be difficult to recover from.  

It is important to state that hazards are different from risks in this research. A 

hazard is something that could cause harm or damage such as an earthquake, sea level 

rise, or a storm surge. A risk on the other hand, is the chance or probability of a hazard 

causing harm. Thus, if you understand or remove the hazard you can reduce the risk. 

 Understanding a hazard could be achieved through research or experience, but it 

is important address because time is also a factor in risk. With today’s technologies, we 

can calculate the time in between past disasters and find the rate of occurrence. The risk 

of many hazards can increase over time because the likelihood is heightened. 
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5.1.1. Factors of Resilience 

A community’s network of strategies and understanding makes them resilient. 

There are many specific things a community can do to ensure they are resilient in the face 

of climate change and environmental hazards: 

1. Good Governance: A country or community with good governance is 
inherently more resilient than one that does not have proper 
leadership. Strong and supportive governments can function in an 
effective manner which will mean there are less causes for disruption 
and a clear path forward. A side-effect of good governance is trust in 
the decisions and a buy-in from the community; 

2. Understanding Risk: This is very important and a huge step towards 
resilience. If a community knows what hazards exist, where they exist, 
and how likely they are to happen, they will have a better chance of 
understanding their individual consequences. You cannot prepare for 
something you do know about and do not understand. Of course, 
some things are still uncertain and subjective (like the rate of sea level 
rise), but there are many tools and resources available for 
governments to find out as much as possible about their hazards; 

3. Community Awareness and Participation: The community needs to 
be involved in the process of creating a resilient city. By engaging with 
the community, you can help them understand the hazards and risks 
that face them which will clarify the options to move forward. 
Educating the community and stakeholders will help them understand 
the issues facing them. The community needs to be part of the 
decision or they will not support the strategy and it may fail;  

4. Network of Strategies: Once there has been adequate research into 
the hazard or hazards, measures should be put in place to reduce the 
risk. These measures could be in the form of policies, strategies, 
plans, or goals and objectives. The network should address each 
hazard individually as well as provide a multi-hazard approach to 
show how they affect one another. It is also important to note that this 
network should be done in a way that does not create multiple 
documents stating the same thing. These documents should be 
concise and easy to understand. Massive documents are difficult to 
follow, and goals and objectives might not be achieved;  

5. Investment in Infrastructure: A community needs to ensure they 
invest in infrastructure before it is too late. They also need to make 
sure that the infrastructure is built in environmentally appropriate and 
safe locations. If it is built near a hazard, it should be enforced to 
withstand any shocks or stresses; 

6. Cooperation and Collaboration: There should be a relationship 
between all of the players that contribute to the resilience of a city. 
This includes every person and organization in the community. There 



 

77 

especially needs to be collaboration between key organizations such 
as Planning departments, emergency managers, and climate 
scientists. The better connected a community is, the quicker ideas 
and information can flow which will result in solutions for reducing risk; 

7. Reporting on the Success and Challenges: Having a network of 
strategies is not enough to ensure resilience, a government must 
report and assess their progress to ensure they are on the right track. 
This way they can see how they are doing and change plans if they 
are not meeting their goals. As mentioned, it is very important to 
consider time when striving for resilience, so these reports should be 
completed regularly; and, 

8. Stability in Other Aspects: If a community is falling apart internally, 
(i.e. civil unrest, housing crisis, water shortage), a community will not 
be resilient when a disaster hits. You cannot expect a community to 
be resilient if they do not have the necessities they need to survive. In 
this aspect, a community should strive for the United Nation’s 
Sustainable Development Goals to ensure there is stability in their 
community and at an individual level. 

5.1.2. Challenges of Resilience 

One of the biggest challenges to resilience is public unawareness and disinterest. 

This also goes together with an uneducated and unaware public. The public needs to be 

engaged with what is going on and understand their hazards and risks before any steps 

forward can take place. This can be achieved through public education and consultation. 

This can be difficult if a community has not experienced a major event in their recent past 

because they can become complacent and unprepared.  

Another challenge to resilience is the government and lead organizations keeping 

behind doors and not including key stakeholders and parties to be part of the solution. In 

NZ, the lead agencies place a lot of importance on relationships with Maori because they 

understand they have a lot of wisdom and knowledge to share about hazards. However, 

on VI, only one emergency manager stressed the importance of talking with First Nations.  

This lack of communication is also happening between other organizations in the 

community. For example, in BC, many local governments have organized a group of 

volunteers called Emergency Social Services (ESS) that respond in an event to satisfy 

their requirements under the Emergency Program Act (1996). However, there are already 

many organizations in the community that are continually providing this service to 



 

78 

members of the community as a non-governmental organization and they could help in 

the case of an emergency. More communication and collaboration would remove this 

barrier to resilience. 

An obvious challenge is lack of funding or access to funding. Grant writing is a 

specific skill and it is difficult for smaller communities to find someone to dedicate their 

time to finding opportunities and creating a compelling application that shows why they 

deserve it. Funding is also a challenge for local governments that want to map and 

research their hazards and risks. Budget requirements are strict with local governments, 

so they need to get it on the docket early if any funding will be allocated to it. 

Experience with natural hazards is another barrier to resilience. Many communities 

on VI cannot see the effects of climate change that have happened slowly over time and 

do not understand the devastation of an earthquake. This is a detriment to the professional 

community as well as the public. It is hard to know what to do in a major event, or learn 

from mistakes, if you have not experienced one. However, if a community does experience 

an event, it is important to learn from it and report on the successes/failures so that a 

community is more resilient going forward. 

5.1.3. Measuring Resilience 

How does a community know how resilient they are? This is a difficult question to 

answer because resilience is built up slowly over time and is hard to quantify. Because of 

this, measurement systems have been created by many academics and institutions 

around the world. The recommended measurement method of this research is Khazai, 

Anhorn, and Burton’s (2018) Resilience Performance Scorecard (RPS). The method 

allows for “a multilevel and multi-scale self-evaluation tool that empowers stakeholders to 

quantitatively assess resilience parameters based on primary source information” (Khazai, 

Anhorn, and Burton, 2018).  

In this method, the authors suggest a collaborative approach between key leaders 

and decision makers to ensure a personalized and prescribed approach is being taken for 

a specific community. The Scorecard can be individualized for each community and 

hazard and is based on six key dimensions of urban resilience (see Figure 9). Questions 
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related to the six dimensions are asked to the stakeholders, who then must answer yes or 

no to establish one of four results:  

1. Little or no resilience;  

2. Emerging resilience; 

3. Engaged in resilience; and,  

4. Full resilience integration. (Khazai, Anhorn, and Burton, 2018, p. 608) 

The proposed method places emphasis on a bottom-up approach and participatory action 

which is more advanced than other methods that often include pre-arranged indicators 

that are not flexible for every situation and community. 

As mentioned, many measurement methods exist; However, it is important to find 

one that will work for a specific community. Whether a government creates their own 

method of analysis, or uses one that already exists, it is crucial to measure resilience. 

Figure 9: Measuring Urban Resilience (Khazai, Anhorn, and Burton, 2018) 
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Measurement will identify strengths and gaps in the existing resilience network and help 

create a narrative for the way forward, towards a more resilient community. 

5.2. How Can a Region Build their Resilience? 

A region can build resilience in many ways, but there is no consolidated 

prescription for each community because everyone is in a different stage with different 

hazards, social capital, cultures, etc. A community must first find out where their resilience 

level is by measuring it. Then, they can take the different factors of resilience into account 

when creating plans and strategies to increase their resilience (see section 5.1.1). Public 

inclusion in this process is important. 

In New Zealand and on Vancouver Island, Emergency Management has 

traditionally evolved from a military background. This has shaped the field into a top-town 

approach where leaders create legislation and dictate regulations. This process could be 

improved in each country by encouraging grass-roots movements in a bottom-up 

approach. In the event of a disaster, the people are all civil defence, so giving them the 

tools and resources they need before an event could help the response and thus the 

recovery.  

Creating relationships with smaller, non-governmental organizations like food 

banks, health charities, and recreation groups could provide EM with resources, hundreds 

or thousands of volunteers, and expertise and creativity. These partnerships and 

collaborations could satisfy many of the requirements that come from EM legislation. 

Through these relationships, a government could also build community resilience through 

empowerment and inclusion (Rapaport et al., 2018).  

A step that needs to be taken before a bottom-up approach is encouraged, is 

ensuring the government has a solid understanding of the hazards and risks within a 

region. This understanding should lead to maps and resources being created for public 

education that will provide the basis for strategies and policy. This information should be 

publicly available because the community needs to know what risks they have. To create 
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these tools, funding and support should be offered by higher levels of government and 

resources and techniques should be shared between regions.  

Once a government understands their hazards, they can have conversations with 

the community to encourage individual resilience by getting to know your neighbours, 

preparing a kit, and understanding your risks. Individual preparedness is a key factor in 

building resilience and will help immensely during the response and recovery stages of an 

event. Creating an effective public education campaign is also key. There should be a 

strong, recognizable brand with clear and effective messages.  

As mentioned, measurement of a community’s resilience should also be completed 

to understand what level of resilience currently exists within a community. The system of 

measurement should be agreed upon by the regional governmental body to ensure there 

is standardization within the jurisdiction. Whatever method is chosen should be flexible 

enough to create individual results and extract patterns within the region.  

Many of the municipalities in this case study focus largely on mitigation techniques 

such as lowering GHG emissions; However, there needs to be a bigger emphasis on 

adaptation techniques. Each year in many places around the world we are seeing the 

same events (wildfires, flooding, etc.), and there needs to be more of an effort to remove 

or reduce the risk through adaptation. For example, there needs to be more investment in 

infrastructure to increase storm pipes to allow for higher flows of water. We know that 

climate change is happening, and we are seeing the effects of it quite regularly, which 

means we need to take action through adaptation techniques. This is not to say we should 

abandon mitigation all together; There needs to be a balance between the hopeful efforts 

of mitigation and the realization of adaptation.  

To help increase the adaptation efforts, more power and tools should be given to 

Planners. Planning departments currently have some power to regulate land use, however 

there should be more tools like DPAs and OCPs that can bind a city to their goals and 

commitments. For example, DPAs in BC are not a requirement, they are a power that local 

governments may choose to enforce. There should be more accountability placed on local 

governments because this is where much of the GHG emission happens and they are 

going to be severely effected when a disaster strikes.  
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Planners have a large role to play in building resilience, which comes down to their 

decisions on land use and their roles in forming goals for a community. Fundamentally, all 

Planners should encourage principles that align with initiatives such as Sustainable Cities, 

which focuses on balancing the environment and development to create healthy and 

resilience futures. More collaboration between Planning and EM (as well as all 

departments in local governments) could also increase resilience by bringing key 

stakeholders together to encourage a flow of ideas and solutions.  

Resilience is not something that happens over night, it is something that is 

gradually built up over time. By taking steps to create a stronger community, a region will 

be more prepared for a major event. If any of the aforementioned tasks are undertaken, a 

community is sure to become more resilient and will recover more quickly after an event, 

whether it is a tsunami or coastal erosion. 

5.3. Lessons Learned from New Zealand 

New Zealand has been through a few major natural disasters recently that have 

caused the loss of life and millions of dollars in damage. The largest events were 

earthquakes, but they have also experienced wildfires, floods, storms, tsunami threats, 

and others. This exposure to natural disasters has separated them as leaders in the EM 

and Disaster Risk Reduction (DRR) fields. There is a lot to learn from their practices and 

innovations.  

Their exposure to climate change and natural hazards has forced them to consider 

alternative development patterns and options. One of their innovations includes the 

commitment to implementing regulations such as raised floor levels and building 

temporary or movable buildings in areas that are susceptible to flooding, sea level rise, 

and other hazards. These adaptation techniques are in the beginning phases, but they are 

spreading across NZ as they are becoming more reputable and proving their 

effectiveness.  

An impressive regulation for local governments in NZ is their requirement to add a 

LIM to every property in order to show what hazards exist (LGOIMA, 44A, 1987). This 
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stipulation encourages local governments to map all hazards in their region which creates 

accountability. It is also a form of public education and awareness because they are 

available to anyone (for a fee). The only downfall of a LIM is that it is not a requirement for 

a local government to map the hazards, and they only have to be disclosed if it is known 

to the territorial authority (LGOIMA, 1987)  

Support from central government is another impressive aspect of NZ’s resilience 

building scheme. The Central government provides local and regional governments with 

resources and guides such as vertical evacuation best practices and tsunami information 

board templates. This provides consistency and aids local governments that do not have 

the funding to research best practices for themselves. This could be considered a 

restriction though, if no freedom is given to the local government to individualize their 

efforts to their own community. For example, the Central government created a national 

standard for tsunami evacuation zones that does not fit the City of Christchurch because 

their greatest tsunami threat is from a distant source, but almost all other cities’ tsunami 

threats come from a local or regional threat.  

New Zealand’s encouragement of grassroots organizations is admirable. After the 

earthquakes in 2010 and 2011, groups sprung into action. One example, the Student 

Volunteer Army, was formed by students at Canterbury University and quickly spread to 

other institutions. Group members gathered together to clean up debris and help those 

affected by liquefaction. There were less than 10 paid CDEM employees at the CCC, 

however there were thousands of volunteers that stepped up (some with training and 

some without) to help while the city was in crisis mode. Learning from that lesson, 

governments in NZ are working hard to maintain and create new relationships with 

organizations that have the capacity to help in the event of a disaster.  

New Zealand is leading the way in some other areas as well, including their 

approach to mapping hazards. They are currently using a multi-hazard approach to 

assesses all hazards (including those related to climate change), and how they interact 

with one another. Instead of looking at them and explaining them individually, this method 

shows how they are connected to each other in order to explain the causes and risks 

associated to them.  
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Some places in New Zealand have also recently introduced a new way of planning 

for hazards, called Dynamic Adaptive Policy Pathways (DAPP). This technique looks at 

long term planning for hazards and creates different paths based on different options or 

possibilities. This method was created by Dutch academics as a solution for planning in 

uncertain conditions (Haasnoot et al., 2013). There are 6 steps involved: 

1. Analyse objectives, vulnerabilities and opportunities using scenarios; 

2. Identify actions and assess efficacy, and use-by year of actions; 

3. Develop and evaluate adaption pathways and map; 

4. Design of an adaptive plan, including preferred pathways and triggers; 

5. Implement the plan; and, 

6. Monitor. (Lawrence & Haasnoot, 2017) 

 

This paradigm is an effective way for planners to strategize about the future of large 

projects that are threatened by events such as flooding or sea level rise. Innovative 

planning techniques like these are needed in an uncertain future. 

5.3.1. How Do Vancouver Island’s Resiliency Processes Compare 
to New Zealand’s? 

This research began with the hypothesis that Vancouver Island’s resilience 

strategies were not as effective or comprehensive as New Zealand’s. However, this 

Figure 10: Example of Dynamic Adaptive Pathways Planning (Haasnoot et al., 
2013) 
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hypothesis cannot fully be supported by the data-collection and analysis of this research. 

New Zealand is seemingly ahead of many countries in the world based on their experience 

with disasters, their response efforts, and the state of their recovery. However, their 

policies and strategies are not significantly different that those currently in BC and on VI. 

Perhaps their greatest achievement is their level of public awareness, and their efforts to 

engage with stakeholders.  

Vancouver Island has many processes and policies in place that are similar to New 

Zealand’s. For example, they both adhere to National Emergency Management policies 

that requires things such as preparedness plans, and local EM authorities. Their levels of 

CDEM are similar, with the national/central government at the top, the regional/territorial 

in the middle, and the local at the bottom. This pyramid structure provides for a top-down 

process in each region.  

Although Vancouver Island’s risks are not as great as New Zealand’s, VI is still 

keeping up with their strategies on risk reduction, response plans, and recovery strategies. 

Both areas focus heavily on their response which could be considered a negative because 

there is a lack of even focus on the other three pillars and R’s. NZ has much more 

experience with disasters as compared to VI which is a both a benefit and a downfall.  

Another area where VI is well advanced, is in the tools available to planners and 

EM professionals to plan, mitigate, and adapt to risks. DPAs aimed to protect people from 

the environment and the environment from people are extremely valuable tools that are 

currently in practice on VI. Many local governments are also participating in Climate Action 

and have committed to reducing their GHG emissions as well. Cities like Victoria are 

committed to waste reduction through initiatives such as the BYOB (bring your own bag) 

Victoria, which aims to discourage single-use plastic bags. VI also has other initiatives, 

like their Resilient Neighbourhoods project, and there are many national resources to help 

like the Canadian Disaster Database.  

The Island is also doing well to encourage private owners to reinforce their 

buildings. Victoria is a historical city that has many old buildings that will not be able to 

withstand earthquakes or fires. The government identified this problem and created an 

incentive program that provides a tax break for owners that do seismic upgrades. This not 
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only benefits the owners, but it creates a safer environment for the public. As we learned 

from Christchurch, facades of buildings falling into the street are a major hazard.  

New Zealand is doing many great things in the space of response and recovery; 

However, Vancouver Island is doing great things in the reduction/mitigation and prepared 

stages. This is because the two regions have had different experiences with hazards up 

to this point. However, it is not accurate to say one is doing better than the other in the 

space of resilience because it is a very subjective and individualistic term that is hard to 

quantify if it is not measured. 

5.4. Recommendations for Vancouver Island 

This section includes recommendations to increase resilience for communities on 

Vancouver Island. These recommendations are made based on what is working (and not 

working for New Zealand), and analysis of the interviews and literature from this research.  

1. Multi-Hazard Approach: Currently, local governments in BC are 
required to do a Hazard, Risk, and Vulnerability Assessment (HRVA), 
but they are often out of date, incomplete, or non-existent. The tool 
provided by EMBC needs to be updated, and a sperate method is 
suggested; Instead of the HRVA, the Island should take a multi-
hazard approach, as laid out in the Sendai Framework for Disaster 
Risk Reduction (2015). This method suggests analyzing each hazard 
and how they intersect with one another. This will ensure potential 
risks are not over looked;  

2. Maps and Data: A multi-hazard approach will create data and 
accompanying maps that can turn into resources for a local 
government. These maps can inform things such as DPAs, future 
land-use designations, and evacuation maps. These resources are 
essential to understanding the hazards and subsequent issues that 
face a region. They are also important to educate the public so that 
they can help come to decisions about the future of hazardous areas. 
Maps and data will help across all four pillars, especially 
reduction/mitigation and preparedness; 

3. Measure Resilience: This has been mentioned a few times 
throughout this research because it is critical for a community to 
measure their resilience regularly in order to gauge where they are at 
and identify gaps such as resourcing, policy, and public education. 
Measuring resilience will increase preparedness by identifying which 
of the other three pillars needs attention. There are many different 
forms of measuring resilience, but the method recommended in this 
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research is the Resilience Performance Scorecard (Khazai, Anhorn, 
and Burton, 2018); 

4. Hazard Planning Paradigm: The future effects of climate change and 
natural hazards are difficult and almost impossible to predict. By 
implementing a flexible planning paradigm that can take uncertainty 
into account and plan for different scenarios, preparedness will be 
greatly increased. As mentioned in section 5.2.1, Dynamic Adaptive 
Policy Pathways is one method that identifies different pathways 
based on possible outcomes (Haasnoot et al., 2013). By using a 
method like this, long-term plans can be created, and different options 
can be explored. Options for mitigation and adaptation can be 
weighed against each other and analyzed for cost effectiveness;    

5. Strengthen Partnerships: More focus could be spent on EM and 
Planning creating connections with community groups that not only 
have the capacity to help in an emergency, but also have the 
expertise to help find solutions for gaps that may be found during the 
process of measuring a community’s resilience. This initiative could 
help immensely in a response and thus reduce the recovery time of a 
community. One example is partnering up with Airbnb to provide 
accommodation in times of crisis; 

6. Adaptation: Mitigation has been a strong focus of many resilience 
strategies, including the Climate Action plan. However, adaptation 
needs to be integrated into the response to natural hazards. It will 
take decades for communities to accept such things as managed 
retreat, so it is important that governments start having those 
conversations now. Or at the very least, prepare to have difficult 
conversations by doing research into the options and possibilities. 
Adaptation will aid in reduction of risk and thus ensure recovery is 
shorter when an event happens; 

7. Planning Tools: Current planning tools are not being used to their full 
potential in relation to EM, and there needs to be an introduction and 
requirement for new tools to help Planning departments integrate EM 
into their roles; 

a. DPAs: Currently, DPAs are not a requirement for local 
governments in BC, rather they are a tool they may use. DPAs for 
hazardous and environmentally sensitive areas should be a 
requirement through the Local Government Act (2015).  

b. OCPs & RGSs: There should also be a requirement for local 
governments to add LEPs and hazard information into their OCPs 
and RGSs. This should include goals and objectives for 
mitigation/adaptation strategies, local government’s response 
requirements, and the different players responsible for the 
response effort.  

c. Bylaws: Once an OCP has been updated, bylaws should be 
passed to reflect the hazard and EM information in the respective 
policies.  
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d. Density Transfer: Density Transfer (DT) is not widely used by local 
governments in BC or on VI; However, it could be an effective tool 
for environmental protection which could satisfy requirements from 
the Emergency Management Act (2007). DT is allowed through 
Section 479(c) of the Local Government Act (2015) which allows 
local governments to regulate the density of land, buildings, and 
other structures. Governments could designate sensitive or 
hazardous areas as “donors” and areas that are more suitable for 
development as “receivers”. This creation or innovation of planning 
tools could help reduce risk and control development. 

e. Environmental Inventories: This tool promotes asset management 
for ecological resources. Currently local governments have 
databases for fixed assets and infrastructure such as street lights 
and bridges; However, more emphasis and importance should be 
placed on a community’s ecological assets like trees, rivers, 
natural shoreline ecosystems, etc. that improve the resilience of a 
region through things such as storm water management and 
shoreline protection. 

f. Resilience Checklist: This tool is similar to the already existing 
“Sustainability Checklist” with a resilience twist. These lists can be 
personalized to a local government’s goals and objectives for 
building resilience and could be a requirement for all new 
development applications to ensure they fit with the OCP and 
other policies.  

g. Urban Containment Boundaries: In order to limit development 
within a certain area, a local government could use an Urban 
Containment Boundary (UCB). These boundaries ensure a city is 
compact and avoids sprawl which helps with reduction/mitigation 
and preparedness because it promotes more connected 
communities that are able to participate in active transportation.  

8. Mentorship Programs: EMBC should implement mentorship 
programs between municipalities that are advanced in their EM 
planning and those that are just starting out or need help. Mentorship 
programs could also be international, linking a community with similar 
hazards and risks with communities on VI. This could be developed 
further into training programs which could help across all four pillars; 

9. Climate Action: Currently climate initiatives for local governments are 
not binding because of the strain and excessive funding requirements 
it may place on them. Although local governments are voluntarily 
committing to reducing their impact, these relaxed regulations need to 
be stricter. Each local government should be accountable for their 
contributions to climate change through binding regulations that 
impose (light) punishments if they do not reach their goals. Goals can 
be created individually for each community to ensure they are 
attainable, but there needs to be more accountability; 
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10. Business Continuity Planning: Businesses also have a 
responsibility to their employees and customers to have emergency 
plans in place. A lesson learned from Christchurch was that recovery 
is very difficult for many major businesses in the city. Damage to their 
property, restricted access to their products, and population migration 
were all threats to businesses during the recovery stage. By 
encouraging business continuity planning, it ensures the economy will 
be less likely to fail after an event. These plans can include an impact 
analysis, emergency evacuation routes, and a threat assessment; 
and, 

11. Incentive Programs: Incentives within a community can give the 
public reason to buy-in to goals and objectives for risk reduction. 
Examples can include providing stipends for installing solar panels or 
rain management solutions, seismic upgrading, or taking a 
GreenShores approach to sea level rise/erosion instead of a hard 
structure. Incentive programs go together with funding which should 
be provided by higher levels of government. This will help with 
reduction/mitigation, preparedness and recovery. 

5.5. Going Forward Toward a Resilient Future 

Hazards are inevitable which makes it imperative for communities to learn from 

places that have experienced a natural disaster to better prepare themselves. This 

research bridges a knowledge gap between coastal resilience and the roles of planners in 

emergency management (specifically on Vancouver Island). The recommendations 

provided in section 5.4 are generalizable for many coastal communities in BC and will aid 

communities on a path to become more resilient before an event happens.  

By comparing Vancouver Island to New Zealand, it was found that VI is not far 

behind in their resilience strategies; However, they are lacking in experience which will 

work against them when an event happens. By doing things such as fostering community 

partnerships and working with experienced mentors, VI can reduce the impact this 

challenge will have on their response and recovery. VI could also use more funding and 

consistency for their resilience strategies which needs to come from provincial 

government’s direction.  

Vancouver Island still has a lot to learn about coastal resilience, but many lessons 

can be taken from NZ. Section 5.2.1 uses NZ as a case study to summarize many lessons 
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that VI could benefit from including implementing a LIMs system, encouraging grassroot 

organization to help during a response, and engaging the public on important EM/Planning 

topics. Focusing on principles that encourage overall healthy, resilient communities (like 

BC Healthy Communities and 100 Resilient Cities), will also help increase VI’s resilience 

and allow them to bounce back faster and stronger after an event.  

Four key questions about resilience were asked at the beginning of this research 

and each one was answered. To summarize: resilience was defined, NZ’s resilience 

practices were analyzed, factors and recommendations for resilience were made, and VI 

and NZ were compared. This research showed that there is a gap between EM and 

Planning on VI, however it provided insight on how the gap can be closed through 

incorporating it into policy and creating resilience specific strategies. 

 



 

91 

Chapter 6. Appendix 

6.1. Interview Questions 

A. Participant information 

1. What is your role and organization? (may already have this information) 

2. Have you personally experienced a natural disaster? If so, please share. 

3. On a scale of 1 to 10, how prepared are you and your community for a major 
natural disaster? Please explain.  

B. Climate Change 

 1. What do you know about the effects of climate change? 

2. In your opinion, what are the most important implications of climate change on 
coastal communities? 

3. What is your role in climate change mitigation and adaptation? 

4. Does your organization have a climate change action plan? If yes, is it being 
utilized effectively? 

C. Disaster Management 

 1.  What is your professional experience with disaster management? 

2. What experience do you have with disaster management policy, guidelines, 
and processes?  

a. Were these policies implemented before, during or after an event? 

b.  How effective are the procedures in preparing you/society for an 
event?  

3. What topics should a ‘good’ disaster management policy include? 

4. What are the strengths and the challenges for disaster preparedness and 
prevention? 

5. How can current disaster management processes be improved? 

D. Coastal Resilience 

1. What does ‘Coastal Resilience’ mean to you? 

2. How can a coastal community increase their resilience in the face of climate 
change and natural disasters? 

E. Planning 

1. What role do you believe community engagement plays in building resilience? 

2. How can land-use and community planning help in the 4 R’s of Emergency 
Management and build resilient cities? 

F. Other 

1. Any other thoughts on planning for coastal resilience in the face of climate change and 
environmental hazards? 
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6.2. Recruitment Email 

Subject Line: Invitation to participate in research 

Hello  ___________,  

My name is Lainy Nowak and I am a student in the Master of Community Planning 
Program at Vancouver Island University (VIU). I’m e-mailing you about a thesis I am conducting 
on coastal resilience in the face of climate change and environmental disasters. I am looking for 
participants to complete a face-to-face, semi-structured interview. The interview will last 
approximately 30 minutes to one hour and you will be asked questions on climate change, 
disasters and/or disaster management procedures.  

Your participation is completely voluntary. You may withdraw from the study at any time 
where practicable, for any reason, and without explanation. If you choose to withdraw from the 
study, all information you provided during the interview would be withdrawn from the study and 
destroyed.   

If you would like to participate or would like more information, please reply to this e-mail 
message. 

If you do not want to participate, please send me a reply e-mail saying ‘No thanks.’ 

 
Thank you for your time. 
 
Lainy Nowak 
Master of Community Planning Student 
Vancouver Island University 
Nanaimo, BC Canada 
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6.3. Consent Form 

 

Planning for Coastal Resilience in the face of Climate Change and Environmental Hazards: 

 Lessons from New Zealand adapted for Vancouver Island  

 

Principal Investigator 
Lainy Nowak 
Student, Master of Community Planning 
Vancouver Island University  
Lainy.Nowak@viu.ca 

Student Supervisor 
Pamela Shaw PhD MCIP RPP FRCGS 
Director, Master of Community Planning  
Vancouver Island University  
Pam.Shaw@viu.ca 
  

Purpose 

I am a student in the Master of Community Planning Program at Vancouver Island University 

(VIU).  My research, entitled “Planning for Coastal Resilience in the Face of Climate Change and 

Environmental Hazards: Lessons from New Zealand adapted for Vancouver Island”, aims to find 

solutions for planning and organizing coastal communities to better prepare them for natural 

disasters and mitigate loss during an event. 

 

Description 

Research participants are asked to complete a face-to-face semi-structured interview. If you 
agree, you will be asked questions concerning your experience with climate change, disasters 
and/or disaster management procedures. With your permission, the interview will be audio 
recorded and a summary will be provided for your approval within two weeks of the interview 
date. Your participation will require approximately 30 minutes to one hour of your time. You 
have the option of participating anonymously.    
 
Risk 

The interview involves questions about personal experiences with a natural disaster, which may 

cause an activation of stressful memories, PTSD, or other reactions from answering questions 

that trigger the recall of a traumatic event. At the bottom of this form, participants will find a 

PTSD or crisis hot-line number for use once the interview has been completed. Participants may 

inadvertently place themselves in a vulnerable position with their employer for comments made 

in the interviews. A participant may feel that comments made during the interview will 

negatively impact their professional status, social standing, or employment. In addition, given 

the small number of individuals working in emergency planning and disaster management, it 

may be possible that a reader could indirectly identify a participant even if no identifiers are 

used.  

 

Management of Research Information/Data 

mailto:Lainy.Nowak@viu.ca
mailto:Pam.Shaw@viu.ca
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If you choose to participate anonymously, all records and your participation would be 
confidential. Only my supervisor and I will have access to information in which you are 
identified.  With your permission, the interview will be audio recorded and later transcribed into 
a summary. Within two weeks of the interview, you will be provided a copy of the summary and 
invited to make changes to the summary as you wish (e.g. if you would like to withdraw a 
statement you made during an interview). Only the information contained in the final approved 
summary will be included in the study. Individual quotes may be used, however should a 
participant not wish to be identified, you will be provided with an agreed-upon pseudonym (for 
example, “emergency planner”, “emergency professional”, “respondent” or other as preferred 
by the participant. Electronic data will be stored on a password-protected computer. Signed 
consent forms and paper copies of interview transcripts will be stored in a locked file cabinet in 
my home. Data will be deleted and shredded at the end of the project, approximately May 31st, 
2019. 
 
Use of Research Information  
The results of this study will be published in my Master’s thesis, and may also be used for 
conference publications, presentations, and published in peer-reviewed journals in either 
Canada or New Zealand. 
 
Participation 
Your participation is completely voluntary. You may withdraw from the study at any time where 
practicable, for any reason, and without explanation. If you choose to withdraw from the study, 
all information you provided during the interview will be withdrawn from the study and 
destroyed.   
 
Consent and Conditions of Consent 
I have read and understand the information provided above, and hereby consent to participate in this 

research under the following conditions:  

I consent to the interview. 
 

Yes                                     No               

I consent to being audio recorded. 
 

Yes                                     No               

I consent to having my personal identity disclosed in the products of 
the research. (This includes identification within the 
acknowledgements). 
If ‘no’, would you prefer a pseudonym? Please identify: 
___________________ 
 

Yes                                     No               

I consent to being quoted in the products of the research. 
 

Yes                                     No               

   
Participant Name ___________________ Participant Signature __________________________  
I, Lainy Nowak, promise to adhere to the procedures described in this consent form.  
 
Principal Investigator Signature __________________________ Date _______________  
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If you have any concerns about your treatment as a research participant in this study, please 
contact the VIU Research Ethics Board by telephone at 250-740-6631 or by email at reb@viu.ca.  
Help/Crisis Lines 

New Zealand helpline: 03 379 8415 / 0800 899 276 
Crisis Centre for British Columbia: 1-800-784-2433 

mailto:reb@viu.ca
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6.4. Interview Summary Island 

Variables New Zealand Vancouver Island 

Roles 

• Community Resilience 
Coordinator 

• Natural Hazards Policy 
Planner 

• Senior Scientist 

• Director of Earthquake 
Response and Recovery 

• Emergency Management 
Officer 

• Recovery Manager 

• Manager of Community 
Resilience 

• Emergency Program 
Manager 

• Chief Resilience Officer 

• City Planner 

• Environmental Planner 

• Climate and 
Environmental 
Sustainability Specialist 

• Director of Sustainable 
Planning and Community 
Development 

Experience 
with Natural 

Disasters 

• Major earthquake 

• Major flooding 

• Tropical cyclone 

• Small earthquake 

• Wildfire response 

• Tsunami 

• Flood response 

• Snow storm 

Preparedness 

• Personal: 7.5/10 

• Community: 5/10 

• Personal: 7/10 

• Community: 4.5/10 

Climate 

Change 

• People must understand 
what climate change is 
and feel empowered 

• Adaptation and the 
changing needs/ 
uncertainty 

• Sea level rise and 
coastal erosion 

• Having conversations 
about defence vs. 
managed retreat 

• Serious consideration of 
where people live and 
where hazardous uses 
exit 

• Social implications 

• Storm Surges, king tides, 
erosion, sediment 
accretion, coastal land 
prices, land loss, 
flooding, long duration  

• Increase in extreme 
weather events 

• Sea-level rise and land 
subsidence 

• Understand critical 
timelines and invest in 
transformative mitigation 
techniques for aging 
coastal infrastructure 

• Smoke from wildfires 

• Sea level rise, storm 
surges, flooding, and 
tsunami, wind storms, 
drought, wildfire 

• Funding challenges 
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Opportunities 

to Improve 

Disaster 

Management 

• More guidance from 
central government on 
things like Vertical 
Evacuation or Tsunami 
Information Boards 

• Civil Defence needs to 
play a wider role in the 
council 

• Standards around 
training 

• Working with key 
stakeholders and focus 
on community 
engagement 

• Getting across to the 
public that everyone is a 
civil defence worker 

• Look at doing both top-
down and bottom-up 
approaches to find a 
common middle ground 

• National standardization 

• Communication between 
organizations and 
stakeholders 

• More involvement with 
academia 

• Understand how 
everything is related 
(such as emergency 
management and 
climate change), and 
how everyone can work 
together across agencies 
and departments 

• Empower community 
organizations that 
provide social services 

• Address the disconnect 
between the regulatory 
requirements that limit 
creative and innovative 
planning 

Understanding 

Resilience 

• Resilience is the ability 
to thrive in whatever 
situation that gets thrown 
at you 

• Resilience can mean 
many things to many 
people  

• Being able to 
accommodate, cope, 
and adapt to the hazard 
risk and future risks with 
as little outside help as 
possible. 

• Minimizing the amount of 
damage and money that 
needs to be spent on the 
recovery when there is a 
disaster 

• Connecting people and 
getting people to 
understand what the 
hazards and impacts 
might be 

• The ability to continue to 
live and enjoy a coastal 
environment and taking 

• The ability for the 
community to ‘weather 
the storm’ and be able to 
recover in an efficient 
and effective manner 

• Being resilient everyday, 
having what we need, 
looking after each other, 
and understanding how 
that will help you in a 
disaster 

• The capacity for a 
community to absorb 
change, no matter where 
it comes from 

• It is an opportunity to 
identify risk and take 
measures to reduce the 
risks where possible 

• Being able to respond 
and recover in a short 
period of time to an 
extreme event and being 
more flexible in how we 
think about infrastructure 
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the appropriate steps to 
mitigate the potential 
long-term effects from 
the environment 

• Building sustainably and 
being able to adapt 

• Every environment 
should understand their 
risks, it doesn’t matter 
where they are located 

• The ability to respond 
and/or maintain and/or 
recover from a disaster 
or future climate change 
event with minimal 
sustained impact to the 
community 

Strategies to 

Increase 

Resilience 

• Empowering our 
communities to be 
prepared ahead of time 

• Land Information 
Memorandums (LIM) 

• Enforcing higher floor 
levels and movable 
homes 

• Studies to inform 
policies, activities, and 
programs to help 
encourage resilience 

• Understand the 
consequences of where 
people choose to live. 

• Understand the science 
and why/how this is 
happening 

• Provide flexibility for a 
council to change 
pathways/strategies 
along the way 

• Development control for 
future buildings in 
hazardous area 

• Make connections and 
work together with all 
stakeholders that can 
add value and resources  

• Public education done in 
a human way 

• Councils and politicians 
must take a clear 
position that change is 
occurring 

 

• Tax breaks to 
businesses 

• Building Resilient 
Neighbourhoods 

• Development of planning 
tools that local 
governments can use for 
sea level rise adaptation 

• Workshops for multi 
stakeholders around 
climate risk 

• Inter-municipal meetings 
to talk about adaptation 
related projects 

• Studies to inform 
policies, activities, and 
programs to help 
encourage resilience 

• Understand the risks 
and get involved in 
different initiatives and 
engagement events 

• Encouraging a tight-knit 
community where 
everyone is looking after 
each other 

• Planning and working 
with academia  

• Update the building code 
to make sure new 
buildings are more 
resilient in conjunction 
with updating older 
buildings to reduce 
damage in an event 

• Investment and direction 
from provincial and 
federal government 
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• Implementing Resilience 
Strategies 

• Work on equitability to 
target resilience 

Importance of 

Community 

Engagement 

• It plays an essential role 
to create community 
buy-in 

• The community needs to 
be behind the plan so 
that they can understand 
the issues and be more 
prepared to jump in and 
help during the event 

• You have to have 
engagement before 
public education takes 
place because we need 
to make sure we get to 
know the community and 
understand the issues 
and concerns 

• Many planners do not 
have time to do the 
engagement; there 
should be engagement 
teams attached to all 
planning teams 

• Community engagement 
is the key to reaching out 
and educating people in 
order to get them 
involved 

• Individuals need to have 
these conversations 
among themselves at 
their dinner tables with 
their friends and 
neighbours 

• Being transparent is very 
important because we 
want everyone to have 
the same information 
that you do so that they 
can make an educated 
and appropriate decision 

• Before you engage 
citizens, you need to 
understand the problem, 
or it will cause problems 

• Sometimes being 
transparent is difficult, 
especially when mapping 
hazards because it can 
make people panic if a 
government releases 
hazard information 
specific to their property 

Land-use 

Planning 

• Land-use has an integral 
role in forming our 
communities and the 
physical layout can be 
counter to what Civil 
Defence is trying to 
achieve 

• Land use planning is an 
effective tool to reach a 
wide area and 
addressing the assets 
and frustration and parts 
of the community that 

• Now that we have the 
knowledge, we need to 
make sure we are 
building infrastructure in 
the right place to 
minimize damage in the 
future 

• Land use planning can 
help by implementing 
DPAs that require 
geotechnical reports, 
including a Building 
Code that is strict for 
developments on or near 
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will be around for a long 
time and are immovable 

• It is not just about 
building a nice house, it 
is about building a 
community of people that 
have a long-term future 
together and that takes a 
lot of vision 

fault lines, enforcing 
Flood Hazard Area Land 
Use Management 
Guidelines, and including 
density transfer in steep-
slope zoning and 
development areas 

• We need to make sure 
we are building 
complete, compact and 
resilient communities 

Other 

Thoughts 

• Emergency Management 
needs to be seen in the 
community in other 
situations, not just in an 
emergency 

• Science is not enough to 
encourage people to be 
prepared because 
people believe what they 
want to believe and are 
selective about their 
channels of information 
which makes break 
throughs difficult 

• Coastal communities 
should be sharing 
resources because even 
if they are different, they 
have a lot of the same 
characteristics 

• The importance of 
indigenous knowledge 
cannot be understated 

• Climate Change is a 
moving target and even 
though we have more 
and more resources, it is 
hard to communicate 
and plan for 



 

101 

References 

Adger, N. W., Hughes, T. P., Folke, C., Carpenter, S. R., Rockström, J. (2005). Social-
Ecological Resilience to Coastal Disasters. Science, Volume 309(5737), 1036-
1039. doi: 10.1126/science.1112122 

Alexander, K., Ryan, A., & Measham, T. (2012). Managed retreat of coastal 
communities: understanding responses to projected sea level rise. Journal of 
Environmental Planning and Management, 55(4), 409-433, DOI: 
10.1080/09640568.2011.604193 

Arezki, R., Candelon, B., & Sy, A. N. R. (2010). Bad news spreads. Finance and 
Development, 47(4), 36–37. https://doi.org/10.1002/jae 

Bailey et al. (2016). Canada at a crossroad: The imperative for realigning ocean policy 
 with ocean science. Marine Policy, Volume 63, 53-60. 
 doi.org/10.1016/j.marpol.2015.10.002 

Barragán, J. M., & Andrés, M. D. (2015). Analysis and trends of the worlds coastal cities 
and agglomerations. Ocean & Coastal Management,114, 11-20. 
doi:10.1016/j.ocecoaman.2015.06.004  

Balica, S. F., Wright, N. G., & van der Meulen, F. (2012). A flood vulnerability index for 
coastal cities and its use in assessing climate change impacts. Natural Hazards 

(Vol. 64). https://doi.org/10.1007/s11069-012-0234-1 

Baynham, M., & Stevens, M. (2013). Are we planning effectively for climate change? An 
 evaluation of official community plans in British Columbia. Journal of 
 Environmental Planning and Management, 57(4), 557-587. 
 doi:10.1080/09640568.2012.756805 

BC Climate Action Toolkit. (n.d.) Retrieved April 2018 from https://www.toolkit.bc.ca/ 

Beatley, T. (2009). Planning for coastal resilience: Best practices for calamitous times. 
Washington, DC: Island. 

Beatley, T. (2014). Blue urbanism: exploring connections between cities and oceans. 
Washington: Island Press. 

Bess, R. (2010). Maintaining a balance between resource utilization and protection of 
the marine environment in New Zealand. Marine Policy, Volume 34(3), 690-698. 
doi.org/10.1016/j.marpol.2010.01.001 

Bizikova, L., Neale, T., & I. Burton. (2008). Canadian Communities’ Guidebook for 
 Adaptation to Climate Change. Vancouver: Environment Canada and UBC. 

https://doi.org/10.1007/s11069-012-0234-1


 

102 

Brooks, M. P. (2002). Planning theory for practitioners. Chicago, IL: Planners Press, 
 American Planning Association. 

Bruun, P. (1972). The History and Philosophy of Coastal Protection. Coastal Engineering 
1972. doi:10.1061/9780872620490.003 

Building Resilient Neighbourhoods. (n.d.). Retrieved September 13 from 
https://resilientneighbourhoods.ca/  

Burke, L., Kura, Y., Kassem, K., Revenga, C., Spalding, M., & McAllister, D. (2001). Pilot 
Analysis of Global Ecosystems: Coastal Ecosystems. Washington, DC: World 
Resources Institute. 

Canterbury Civil Defence Emergency Management Group. (2014). Canterbury Civil 
Defence Emergency Management Group Plan. Retrieved from 
http://cdemcanterbury.govt.nz/media/37550/canterbury-cdem-group-plan-
updated-june-2018.pdf 

Canterbury Earthquake Recovery Authority (CERA). (2013). Land Use Recovery Plan - 
Te Mahere Whakahaumanu Taone. Retrieved from 
https://ceraarchive.dpmc.govt.nz/sites/default/files/Documents/land-use-
recovery-plan.pdf 

Capital Regional District. (n.d.). Victoria Census Metropolitan Area Map. Retrieved 
January 12 2019 from https://www.crd.bc.ca/docs/default-source/crd-document-
library/maps/census/victoria-census-metropolitan-area-(cma).pdf 

Chang, S. E., Yip, J. Z. K., van Zijll de Jong, S. L., Chaster, R., & Lowcock, A. (2015). 
Using vulnerability indicators to develop resilience networks: a similarity 
approach. Natural Hazards, 78(3), 1827–1841. https://doi.org/10.1007/s11069-
015-1803-x 

Charlier, R. H., Chaineux, M. C., & Morcos, S. (2005). Panorama of the History of 
Coastal Protection. Journal of Coastal Research, 211, 79-111. 
doi:10.2112/03561.1 

City of Nanaimo. (2005). Steep Slope Development Permit Area Guidelines. Retrieved 
from https://www.nanaimo.ca/docs/property-development/development-
applications/steep-slope-development-permit-area-guidelines.pdf 

City of Nanaimo. (2014). Hazard, Risk & Vulnerability Analysis. Retrieved from 
https://www.nanaimo.ca/docs/services/emergency-services/nanaimo-2014-hrva-
report-final-public.pdf 

City of Nanaimo. (2015). City of Nanaimo Emergency Response and Recovery Plan. 
Retrieved from https://www.nanaimo.ca/docs/services/emergency-
services/emergencyrespons-recoveryplan2015.pdf 



 

103 

City of Victoria. (2012). City of Victoria Official Community Plan. Retrieved from 
https://www.victoria.ca/assets/Departments/Planning~Development/Community~
Planning/OCP/Replaced/OCP_whole_book_Oct4-2018-web.pdf 

City of Victoria. (2015). City of Victoria Strategic Plan. Retrieved from 
https://www.victoria.ca/assets/City~Hall/Mayor~Council/Documents/Strategic%20
Plan%202018e.pdf 

City of Victoria. (2018). City of Victoria Emergency Plan. Retrieved from 
https://www.victoria.ca/assets/Departments/Emergency~Preparedness/Documen
ts/City%20of%20Victoria%20Emergency%20Plan%20Updated%20July202018.p
df 

City of Victoria. (n.d.). Victoria Sustainability Framework. Retrieved from 
https://www.victoria.ca/assets/Departments/Sustainability/Documents/Victoria%2
0Sustainability%20Framework%202017.pdf 

Civil Defence and Emergency Management Act. (2002 No 33). Retrieved from 
http://www.legislation.govt.nz/act/public/2002/0033/51.0/DLM149789.html 

Clague, J. J. (2002). The Earthquake Threat in Southwestern British Columbia: A 
Geological Perspective. Natural Hazards, 26, 7–34. 
https://doi.org/10.1023/A:1015208408485 

Climate Change Response Act. (2002). Retrieved from 
http://www.legislation.govt.nz/act/public/2002/0040/latest/DLM158584.html?searc
h=ts_act_climate+change+response+act_resel&p=1&sr=1 

Colgan, C. S., M. W. Beck, & S. Narayan. (2017). Financing Natural Infrastructure for 
Coastal Flood Damage Reduction. London: Lloyd’s Tercentenary Research 
Foundation. 

Community Charter. (SBC 2003). Retrieved from 
http://www.bclaws.ca/civix/document/id/complete/statreg/03026_00 

Department of Conservation. (2010). New Zealand Coastal Policy Statement 2010. 
Retrieved from 
https://web.archive.org/web/20150122005019/http:/www.doc.govt.nz/documents/
conservation/marine-and-coastal/coastal-management/nz-coastal-policy-
statement-2010.pdf 

Department of International Affairs. (2007). National Civil Defence Emergency 
Management Strategy. Retrieved from 

https://www.civildefence.govt.nz/assets/Uploads/publications/national-
CDEM-strategy-2008.pdf. 

https://www.civildefence.govt.nz/assets/Uploads/publications/national-CDEM-strategy-2008.pdf
https://www.civildefence.govt.nz/assets/Uploads/publications/national-CDEM-strategy-2008.pdf


 

104 

District of Tofino. (2006). Tsunami High Risk Coastal Community Project. Retrieved from 
https://tofino.civicweb.net/document/14793 

District of Tofino. (2014). Official Community Plan Bylaw No. 1200, 2013. Retrieved from 
https://tofino.civicweb.net/document/46027 

Dunedin City Council. (2016). Te Ao Tūroa – The Natural World: Dunedin’s 
Environmental Strategy 2016–2026. Retrieved from 
https://www.dunedin.govt.nz/__data/assets/pdf_file/0010/618598/Te-Ao-Turoa-
The-Natural-World-Dunedins-Environment-Strategy-2016-2026.pdf 

Dunedin City Council. (2018). Second Generation Plan (2GP). Retrieved from 
https://2gp.dunedin.govt.nz/2gp/index.html 

Emergency Management Act. (S.C. 2007, c.15). Retrieved from the Justice Laws 
website: https://laws-lois.justice.gc.ca/eng/acts/e-4.56/page-1.html 

Emergency Management BC. (2007). Community Emergency Program Review. 
Retrieved from http://cepr.embc.gov.bc.ca/review.html 

Emergency Management BC. (2014). Emergency Management BC Strategic Plan 
2014/2015 – 2016/2017. Retrieved from 
https://www2.gov.bc.ca/assets/gov/public-safety-and-emergency-
services/emergency-preparedness-response-recovery/embc/embc-strategic-
plan.pdf 

Emergency Management BC. (2015). A Strategy to Advance Support for Local Authority 
Emergency Management Programs. Retrieved December 12 from 
https://www2.gov.bc.ca/assets/gov/public-safety-and-emergency-
services/emergency-preparedness-response-recovery/local-
government/embc_strategy_to_advance_la_emergency_programs_-
_oct_2015_final.pdf 

Emergency Program Act. (RSBC 1996). Retrieved from 
http://www.bclaws.ca/Recon/document/ID/freeside/00_96111_01 

Environment Act. (1996). Retrieved from 
http://www.legislation.govt.nz/act/public/1986/0127/latest/DLM98975.html?search
=ts_act_environment+act+1986_resel_25_a&p=1 

Environment Canterbury. (2005). Regional Coastal Environment Plan for the Canterbury 
Region. Retrieved from https://eplan.ecan.govt.nz/eplan/#Rules/0/317/1/26352 

Federation of Canadian Municipalities. (2009). Act locally: the municipal role in fighting 
climate change. Ottawa: Federation of Canadian Municipalities. 



 

105 

Fekete, A., Hufschmidt, G., & Kruse, S. (2014). Benefits and Challenges of Resilience 
and Vulnerability for Disaster Risk Management. International Journal of Disaster 
Risk Science, 5(1), 3-20. doi:10.1007/s13753-014-0008-3 

Finkl, C. W. (2013). Coastal Hazards. Dordrecht: Springer Netherlands. 

Finlayson, C. M., DCruz, R., & Davidson, N. (2005). Ecosystems and human well-being 
wetlands and water: synthesis. Washington: Island Press. 

Georgi, B., Kazmierczak, A., & Funfgeld, H. (2011). Resilient Cities 2: Cities and 
Adaptation to Climate Change. Proceedings of the Global Forum. 
https://doi.org/10.1007/978-94-007-4223-9. 

Global Covenant of Mayors for Climate and Energy. (2018). Vision and Mission. 
Retrieved April 8 2018 from 
https://www.globalcovenantofmayors.org/about/vision-and-mission/ 

Government of Canada. (2008). National Disaster Mitigation Strategy. Retrieved from 
https://www.publicsafety.gc.ca/cnt/rsrcs/pblctns/mtgtn-strtgy/index-en.aspx 

Government of Canada. (2017). Pan-Canadian Framework on Clean Growth and 
Climate Change: Canada's Plan to Address Climate Change and Grow the 
Economy. Retrieved from 
http://publications.gc.ca/collections/collection_2017/eccc/En4-294-2016-eng.pdf 

Greenhouse Gas Reduction Targets Act. (SBC 2007). Retrieved from 
http://www.bclaws.ca/civix/document/id/consol22/consol22/00_07042_01 

Haasnoot, M., Kwakkel, J. H., Walker, W. E., & Maat, J. T. (2013). Dynamic adaptive 
policy pathways: A method for crafting robust decisions for a deeply uncertain 
world. Global Environmental Change, 23(2), 485-498. 
doi:10.1016/j.gloenvcha.2012.12.006 

Hallsworth, Cora. (2016). Provincial Climate Action Plans and Local Governments: 
Lessons from BC. Retrieved from https://institute.smartprosperity.ca/sites/ 
default/files/publications/files/BC_CAP_Report.pdf 

Hoornweg, D. A., & Freire, M. (2011). Cities and Climate Change: responding to an 
urgent agenda. Washington, DC: World Bank. 

International Council for Local Environmental Initiatives (ICLEI). (2010). Changing 
Climate, Changing Communities: Guide and Workbook for Municipal Climate 
Adaptation. Toronto: ICLEI Canada. 

https://doi.org/10.1007/978-94-007-


 

106 

Intergovernmental Panel on Climate Change (IPC). (2015). Climate Change 2014 
Mitigation of Climate Change: Summary for Policymakers and Technical 
Summary. Retrieved from http://www.ipcc.ch/pdf/assessment-
report/ar5/wg3/WGIIIAR5_SPM_TS_Volume.pdf 

International Panel on Climate Change (IPCC). (2015). Climate Change 2014 Synthesis 

Report. Retrieved April 7 from http://www.ipcc.ch/pdf/assessment-
report/ar5/syr/SYR_AR5_FINAL_full_wcover.pdf 

Jackson, T., & Dixon, J. (2006). Applying strategic environmental assessment to land-
use and resource-management plans in Scotland and New Zealand: A 
comparison. Impact Assessment and Project Appraisal, 24(2), 89-101. 
doi:10.3152/147154606781765255  

Khazai, B., Anhorn, J., & Burton, C. G. (2018). Resilience Performance Scorecard: 
Measuring urban disaster resilience at multiple levels of geography with case 
study application to Lalitpur, Nepal. International Journal of Disaster Risk 
Reduction, 31, 604-616. doi:10.1016/j.ijdrr.2018.06.012 

Klein, R. J. T., Huq, S., Denton, F., Downing, T. E., Richels, R. G., Robinson, J. B., & F. 
L. Toth. (2007). “Inter-relationships Between Adaptation and Mitigation.” In 
Climate Change 2007: Impacts, Adaptation and Vulnerability. Contribution of 
Working Group II to the Fourth Assessment Report of the Intergovernmental 
Panel on Climate Change, edited by M. L. Parry O.F. Canziani, J.P. Palutikof, 
P.J. van der Linden and C.E. Hanson, 745–777. Cambridge: Cambridge 
University Press. 

Klomp, J., & Valckx, K. (2014). Natural disasters and economic growth: A meta-analysis. 
Global Environmental Change, 26(1), 183–195. 
https://doi.org/10.1016/j.gloenvcha.2014.02.006 

Lawrence, J., & Haasnoot, M. (2017). What it took to catalyse uptake of dynamic 
adaptive pathways planning to address climate change uncertainty. 
Environmental Science & Policy, 68, 47-57. doi:10.1016/j.envsci.2016.12.003 

Laframboise, N., & Loko, B. (2012). Natural Disasters: Mitigating Impact, Managing 
Risks. Geneva, Switzerland: International Monetary Fund. 

Lipper, B. (2016, March 10). How to Develop a Resilience Strategy. 100 Resilient Cities. 

Retrieved March 23 2018 from http://www.100resilientcities.org/how-to-
develop-a-resilience-strategy 

Local Government Act [RSBC 2015]. Retreived from 
http://www.bclaws.ca/civix/document/id/complete/statreg/r15001_00 

http://www.ipcc.ch/pdf/assessment-report/ar5/wg3/WGIIIAR5_SPM_TS_Volume.pdf
http://www.ipcc.ch/pdf/assessment-report/ar5/wg3/WGIIIAR5_SPM_TS_Volume.pdf
http://www.ipcc.ch/pdf/assessment-report/ar5/syr/SYR_AR5_FINAL_full_wcover.pdf
http://www.ipcc.ch/pdf/assessment-report/ar5/syr/SYR_AR5_FINAL_full_wcover.pdf
http://www.100resilientcities.org/how-to-develop-a-resilience-strategy
http://www.100resilientcities.org/how-to-develop-a-resilience-strategy


 

107 

Local Government (Community Well-being) Amendment Bill. (Government Bill 48—1). 
Retrieved from 
http://www.legislation.govt.nz/bill/government/2018/0048/latest/LMS30972.html 

McGranahan, G., Balk, D., & Anderson, B. (2007). The rising tide: Assessing the risks of 
climate change and human settlements in low elevation coastal zones. 
Environment and Urbanization, 19(1), 17–37. 
https://doi.org/10.1177/0956247807076960 

Ministers Responsible for Emergency Management. (2017). An Emergency 
Management Framework for Canada (3rd ed.). Retrieved from 
https://www.publicsafety.gc.ca/cnt/rsrcs/pblctns/2017-mrgnc-mngmnt-
frmwrk/2017-mrgnc-mngmnt-frmwrk-en.pdf 

Ministry for the Environment. (2008). Coastal Hazards and Climate Change: A Guidance 
Manual for Local Government in New Zealand (2nd ed.). Revised by Ramsay, D, 
and Bell, R. (NIWA). Retrieved from 
https://www.mfe.govt.nz/sites/default/files/media/Climate%20Change/coastal-
hazards-climate-change-guidance-manual-2008.pdf 

Ministry for the Environment. (2008). Climate Change Effects and Impacts Assessment: 
A Guidance Manual for Local Government in New Zealand (2nd ed.). Retrieved 
fromhttps://web.archive.org/web/20170707031953/http:/www.mfe.govt.nz/sites/d
efault/files/climate-change-effect-impacts-assessment-may08.pdf 

Ministry for the Environment. (2014). About the Ministry for the Environment. Retrieved 
https://web.archive.org/web/20150125043101/http://www.mfe.govt.nz/more/about
-us/about-ministry-environment 

Ministry for the Environment (n.d.). New Zealand’s Framework for Adapting to Climate 
Change. Retrieved from 
https://www.mfe.govt.nz/sites/default/files/media/Climate%20Change/nz-
framework-for-adapting-to-climate-change-pdf.pdf 

National Oceanic and Atmospheric Administration (2017). What is resilience? Retrieved 

April 2 2018 from https://oceanservice.noaa.gov/facts/resilience.html 

National Oceanic and Atmospheric Administration State of the Coast Report Series. 
(2013). National Coastal Population Report Population Trends from 1970 to 
2020.  Washington, DC: National Oceanic and Atmospheric Administration. 

Newman, P., Beatley, T., & Boyer, H. (2009). Resilient cities – Responding to peak oil 
and climate change. Washington, DC: Island Press. 

https://oceanservice.noaa.gov/facts/resilience.html


 

108 

New Plymouth District Council. (2013). New Plymouth District Plan. Retrieved from 
http://www.newplymouthnz.com/Council/Council-Documents/Plans-and-
Strategies/District-Plan/Operative-District-Plan/Operative-District-Plan/Volume-1-
-Issues-Objectives-Policies-and-Rules 

New Plymouth District Council. (2018). New Plymouth District’s Long-Term Plan. 
Retrieved from http://www.newplymouthnz.com/-
/media/NPDC/Documents/Council%20Documents/Plans%20and%20Strategies/1
0%20year%20plan/LTP%202018-2028.ashx?la=en 

Nicholls, R. J. (1995). Coastal megacities and climate change. GeoJournal, 37(3), 369-
379. doi:10.1007/bf00814018  

Nicholls, R., & Mimura, N. (1998). Regional issues raised by sea-level rise and their 
policy implications. Climate Research, 11, 5-18. doi:10.3354/cr011005 

Nordenson, G., and Seavitt, C. (2015). Structures of Coastal Resilience: Designs for 
Climate Change. Social Research, 82(3), 655–672. 

Otago Regional Council. (2016). The Natural Hazards of South Dunedin. Retrieved from 
https://www.orc.govt.nz/media/1660/the-natural-hazards-of-south-dunedin-report-
july-2016.pdf 

Owrangi, A. M., Lannigan, R., & Simonovic, S. P. (2015). Mapping climate change-
caused health risk for integrated city resilience modeling. Natural Hazards, 77(1), 
67–88. https://doi.org/10.1007/s11069-014-1582-9 

Palmer, T. (2015). Acting on Climate Change: Solutions from Canadian Scholars. 
Ottawa: Sustainable Canada Dialogues. 

Paton, D., Anderson, E., Becker, J., & Petersen, J. (2015). Developing a comprehensive 
model of hazard preparedness: Lessons from the Christchurch earthquake. 
International Journal of Disaster Risk Reduction, 14, 37–45. 
https://doi.org/10.1016/j.ijdrr.2014.11.011 

Picketts, I. M., Curry, J., & Rapaport, E. (2012). Community Adaptation to Climate 
Change: Environmental Planners Knowledge and Experiences in British 
Columbia, Canada. Journal of Environmental Policy & Planning, 14(2), 119-137. 
doi:10.1080/1523908x.2012.659847 

Picketts, I. M., Déry, S. J., & Curry, J. A. (2013). Incorporating climate change adaptation 
into local plans. Journal of Environmental Planning and Management, 57(7), 984-
1002. doi:10.1080/09640568.2013.776951 



 

109 

Provincial Government of British Columbia. (2016). British Columbia Emergency 
Management System. Retreived from https://www2.gov.bc.ca/assets/gov/public-
safety-and-emergency-services/emergency-preparedness-response-
recovery/embc/bcems/bcems_guide_2016_final_fillable.pdf 

Provincial Government of British Columbia. (n.d.). Climate Action Charter. Retreived 
from https://www2.gov.bc.ca/assets/gov/british-columbians-our-
governments/local-governments/planning-land-
use/bc_climate_action_charter.pdf 

Provincial Government of British Columbia. (2016). Climate Leadership  
Plan. Retreived from https://www2.gov.bc.ca/assets/gov/environment/climate-
change/action/clp/clp_booklet_web.pdf 

Public Safety Canada. (2011). Emergency Management Framework for Canada. 
Retrieved from https://www.publicsafety.gc.ca/cnt/rsrcs/pblctns/mrgnc-mngmnt-
frmwrk/index-en.aspx 

Quest. (2015) National Report on Policies Supporting Community Energy Plan 
Implementation in Canada. Retreived from https://questcanada.org/wp-
content/uploads/2018/08/2015_National-Report-on-Policies-Supporting-
Community-Energy-Plan-Implementation_Full_Report.pdf 

Rapaport, C., Hornik-Lurie, T., Cohen, O., Lahad, M., Leykin, D., & Aharonson-Daniel, L. 
(2018). The relationship between community type and community resilience. 
International Journal of Disaster Risk Reduction, 31, 470-477. 
doi:10.1016/j.ijdrr.2018.05.020 

Resource Management Act (RMA). (1991 No 69). Retrieved from 
http://www.legislation.govt.nz/act/public/1991/0069/226.0/DLM230265.html 

Robinson, J., Bradley, M., Busby, P., Connor, D., Murray, A., Sampson, B., & Soper, W. 
(2006). Climate Change and Sustainable Development: Realizing the 
Opportunity. AMBIO: A Journal of the Human Environment, 35(1), 2. 
doi:10.1639/0044-7447(2006)035[0002:ccasdr]2.0.co;2 

Rockefeller Foundation. (2013). About Us. Retreived Decembber 12 2018 from 
http://www.100resilientcities.org/about-us/ 

Rockefeller Foundation. (2017). Resilience. Retrieved March 23 2018 from 

https://www.rockefellerfoundation.org/our-work/topics/resilience 

Saunders, W.S.A., Beban, J.G., & M. Kilvington. (2013). Risk-based land use planning 
for natural hazard risk reduction. GNS Science Miscellaneous, Series 67, 97 p. 



 

110 

Schnorbus, M., Werner, A., & Bennett, K. (2012). Impacts of climate change in three 
hydrologic regimes in British Columbia, Canada. Hydrological Processes, 28(3), 
1170-1189. doi:10.1002/hyp.9661 

Shaw, A., Sheppard, S., Burch, S., Flanders, D., Wiek, A., Carmichael, J., & Cohen, S. 
(2009). Making local futures tangible—Synthesizing, downscaling, and visualizing 
climate change scenarios for participatory capacity building. Global 
Environmental Change, 19(4), 447-463. doi:10.1016/j.gloenvcha.2009.04.002  

Siambabala, B., G. O’Brien, P. O’Keefe, & J. Rose. (2011). Disaster resilience: a bounce 
back or bounce forward ability? Local Environment: The International Journal of 
Justice and Sustainability 16(5), 417-424. 

http://dx.doi.org/10.1080/13549839.2011.583049 

Statstics Canada. (2016). Retreived from https://www.statcan.gc.ca/eng/start 

Stats NZ. (2013). Retreived from http://archive.stats.govt.nz/Census/2016-
census/profile-and-summary-reports/quickstats-about-a-
place.aspx?request_value=14147&parent_id=14111&tabname= 

Stats NZ. (2016). Retreived from https://www12.statcan.gc.ca/census-
recensement/2016/dp-pd/prof/details/page.cfm?Lang=E&Geo1= 
CMACA&Code1=938&Geo2=PR&Code2=59&Data=Count&SearchText=Nanaim
o&SearchType=Begins&SearchPR=01&B1=All 

Taranaki Civil Defence and Emergency Management. (2018). Civil Defence Emergency 
Management Group Plan for Taranaki 2018-2023. Retreived from 
https://trc.govt.nz/assets/Documents/Meetings/CDEM-2018/CDEMGroupPlan-
June2018-agenda.pdf 

Thornley, L., Ball, J., Signal, L., Lawson-Te Aho, K., & Rawson, E. (2015). Building 
community resilience: learning from the Canterbury earthquakes. Kotuitui, 10(1), 
23–35. https://doi.org/10.1080/1177083X.2014.934846 

United Nations, Department of Economic and Social Affairs, Population Division (2016). 
The World’s Cities in 2016 – Data Booklet. Retrieved April 1 2018 from 
http://www.un.org/en/development/desa/population/publications/pdf/urbanization/
the_worlds_cities_in_2016_data_booklet.pdf 

United Nations, Department of Sustainable Development. (2007). Percentage of Total 
Population Living in Coastal Areas. Retrieved from 

http://sedac.ciesin.columbia.edu/es/papers/Coastal_Zone_Pop_Method.p
df 

United Nations, Department of Sustainable Development. (2015). Sustainable 
Development Goals. Retrieved April 4 2018 from 
https://www.un.org/sustainabledevelopment/sustainable-development-goals/ 



 

111 

United Nations General Assembly (2016, December 1). Report of the open-ended 
intergovernmental expert working group on indicators and terminology relating to 
disaster risk reduction. Retrieved from 
https://www.preventionweb.net/files/50683_oiewgreportenglish.pdf 

UNISDR. (2015). Sendai Framework for Disaster Risk Reduction 2015 – 2030. 
Retrieved from https://www.unisdr.org/files/43291_sendaiframeworkfordrren.pdf 

UNISDR. (2015, March 6). Ten-year review finds 87% of disasters climate-related. 
Retrieved from https://www.unisdr.org/archive/42862 

Wenger, C. (2017). The oak or the reed: How resilience theories are translated into 
disaster management policies. Ecology and Society, 22(3). 
https://doi.org/10.5751/ES-09491-220318 

Walker, B. B., Taylor-Noonan, C., Tabbernor, A., McKinnon, T. B., Bal, H., Bradley, D., & 
Clague, J. J. (2014). A multi-criteria evaluation model of earthquake vulnerability 
in Victoria, British Columbia. Natural Hazards, 74(2), 1209–1222. 
https://doi.org/10.1007/s11069-014-1240-2 

Whittaker, J., McLennan, B., Handmer, J. (2015). A review of informal volunteerism in 
emergencies and disasters: Definition, opportunities and challenges. 
International Journal of Disaster Risk Reduction, Volume 13, 358-368. 
doi.org/10.1016/j.ijdrr.2015.07.010 

Williams, S.J. (2013). Sea-level rise implications for coastal regions. Journal of Coastal 
Research, Special Issue 63, 184–196. doi.org/10.2112/SI63-015 

 


	LainyNowak-FinalThesisDraft
	Thesis signature page
	LainyNowak-FinalThesisDraft
	LainyNowak-FinalThesisDraft
	LainyNowak-FinalThesisDraft
	LainyNowak-FinalThesisDraft
	LainyNowak-FinalThesisDraft
	LainyNowak-FinalThesisDraft
	LainyNowak-FinalThesisDraft
	LainyNowak-FinalThesisDraft
	LainyNowak-FinalThesisDraft
	LainyNowak-FinalThesisDraft
	LainyNowak-FinalThesisDraft

