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1  Introduction

The United Nations Intergovernmental Panel on Climate Change 
(IPCC) projects that global warming is effectively irreversible and extreme 
weather events such as floods and fires will continue to increase in fre-
quency, intensity, and duration throughout the twenty-first century 
(IPCC, 2019). Due in part to these extreme weather events—combined 
with aging infrastructure, increased urbanization, loss of natural infra-
structure, and lack of protection measures at the household level—there 
has been a total loss of $2.98 trillion USD globally (2010–2019) in direct 
economic damages and insured losses, which is $1.1 trillion USD higher 
than in the previous decade (Aon, 2019). Specifically, in regard to 
Canada, Property and Casualty (P&C) insurance claims have doubled 
every five years since the 1980s (Fig. 16.1; Kirchmeier-Young & Zhang, 
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2020; Insurance Institute of Canada, 2020). These catastrophic losses 
(“cat loss”) refer to any extreme weather event that results in $25 million 
CAD or greater insurable loss (IBC, 2020a). Figure 16.1 shows a discern-
able upward trend in losses averaging more than $1.2 billion CAD annu-
ally since 2009 (Feltmate et al., 2020).

Compounding this issue, the Canadian government’s Disaster 
Financial Assistance Arrangements (DFAA) payments, which refer to 
funds transferred to provincial/territorial governments to provide finan-
cial relief for costs associated with natural disasters, have increased nearly 
tenfold between 2004 and 2014 (GOC, 2020). In the coming years, 
DFAA will increase its current trajectory and average over $900 million 
CAD per annum with $673 million CAD (~75%) going toward flood- 
related relief (Fig. 16.2; PBOC, 2016). These amounts exceed resources 
as the program budget has only averaged $100 million CAD per year 
since its inception in 1975 (PBOC, 2016).

Fig. 16.1 Costs of extreme weather: Catastrophic insurable losses ($CAD). (Note: 
Graph of catastrophic insurable losses in Canada from 1983 to 2020. Total losses 
normalized for inflation, per-capita wealth accumulation, and set in 2020  
CAN dollars (as of November 2020). This is a comparison of “apples to apples”) 
(IBC, 2020a)
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Canadian homeowners, municipalities, businesses, and all levels of 
government must begin adapting to severe weather events by incorporat-
ing measures to mitigate risks around households, corporate structures, 
and natural habitats. If changes are not made within Canada the econ-
omy will continue to suffer extreme losses, which will have direct and 
indirect implications throughout economic systems. IBC states that due 
to under-insurance, 60–80% of economic losses resulting from extreme 
weather events are borne by taxpayers (IBC, 2014). It is the Canadian 
economy, specifically the Canadian taxpayer, who experiences the physi-
cal, financial, and psychosocial implications of extreme weather events. A 
joint report completed by the Federation of Canadian Municipalities 
(FCM) and the Insurance Bureau of Canada (IBC) estimates that an 
investment from all three levels of government of $5.3 billion CAD a 
year will be required to fund the municipal infrastructure and local adap-
tation measures necessary to reduce the impacts of climate change in 
Canada (IBC, 2020b). This type of funding will help lower economic 
costs and, in turn, the stresses associated with extreme weather events.

Fig. 16.2 Estimated Disaster Financial Assistance Arrangements (DFAA) annual 
weather costs. (Note: Estimated DFAA annual weather-associated costs in govern-
ment funds (millions), with figures provided by the Office of the Parliamentary 
Budget Officer (PBO) [Story, 2016])
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To begin addressing community-level impacts, devising initiatives that 
homeowners can take must be an initial step. Approximately 10% (or 
800,000 households) of Canada’s population is located in areas deemed 
“high-risk” flood zones (Moudrak & Feltmate, 2017). A study conducted 
by the University of Waterloo found that of 2300 Canadian participants 
living in areas deemed at high risk under Canada’s Flood Damage 
Reduction Program (FDRP), 94% were unaware their homes were at risk 
of flooding (Thistlethwaite et  al., 2017). Furthermore, fewer than 
28,000 km of river systems in Canada have been mapped for flood risk; 
and of these, approximately 50% were mapped before 1996 under the 
FDRP, meaning maps are 25 years out of date (Nadarajah, 2016). 
Canada’s FDRP began producing necessary flood risk maps for urban 
areas across Canada in 1975 (except Prince Edward Island and the Yukon 
Territory, as both were viewed as “low risk”), with over 1000 communi-
ties and associated floodplains mapped (Sandink et al., 2010). The pro-
gram was successful in helping Canada to redirect investment and key 
infrastructure developments (residential, municipal, and commercial) 
away from flood-prone areas. Canada was a global leader in flood pre-
paredness and mapping during this time, as countries within Europe and 
the Caribbean requested assistance and direction on how to develop sim-
ilar programs (McClearn, 2019; Henstra et  al., 2019). In 1996, the 
FDRP ended due to federal government budget cuts, and floodplain 
mapping became the primary responsibility of individual provinces. 
Wealthier provinces, such as Ontario, continued mapping flood zones 
with support from conservation authorities, while cash-strapped prov-
inces, like those in the Maritimes, experienced a reduction in flood-map-
ping activities overall (McClearn, 2019; Conservation Ontario, 2019). 
As a result, access to accurate and up-to-date flood maps varies across the 
country, province-to-province.

Canada is no longer the leader it once was due to inaccurate flood 
mapping, alongside exceedingly large payouts being issued due to rising 
extreme weather events. The less prepared the country continues to be for 
climate change-related extreme weather events, the more residents, com-
panies, and municipalities will be the hardest hit by extreme weather 
events. For example, in 2019, Quebec’s premier, François Legault, offered 
homeowners located within the province’s floodplains a maximum of 
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$250,000 to purchase homes and/or properties, so residents could relo-
cate elsewhere; this is the highest expropriation offer in Canada to date 
(Perreaux, 2019; Flavelle, 2019). The average home price in Quebec is 
$340,000 (as of 2020), while the average for the rest of Canada’s housing 
stock is $531,000 (Statista, 2020a, 2020b). Residents who accepted this 
offer from Quebec’s government were potentially “on the hook” for a 
minimum of $90,000 to pay off mortgages, if they had not already done 
so. In addition, a flooded basement (a main reason for increasing “cat 
losses”) in Canada costs on average $43,000 to repair, which tends to not 
be fully covered by a homeowner’s insurance. Assuming no insurance 
coverage or a low cap rate, restoring a basement may prove cost- prohibitive 
for owners, specifically for the 48% of Canadians who reported a monthly 
surplus of less than $200 in 2019 (Simpson & Chhim, 2019). As a result, 
homeowners are generally uninformed and lack the necessary resources 
to protect themselves against ever-increasing flood risks (Carrick, 2019); 
without proper planning and foresight, mortgage defaults could increase.

2  Canada’s Efforts in Climate Adaptation

2.1  Standards & Guidelines

With support from organizations such as the Standards Council of 
Canada, National Research Council, and Canadian Standards Association, 
practical and cost-effective guidelines and standards have been developed 
to mitigate many forms of extreme weather risk across Canada.

Below are examples of standards which highlight ways Canada can 
prepare for flood events at the household and community level.

 1. CSA Z800: This guideline outlines the top 80 visual inspections 
homeowners can conduct around a home to limit the likelihood of 
flooding. This guideline was the basis of the Home Flood Risk 
Assessment Training (HFRAT) course developed by Intact Centre on 
Climate Adaptation (ICCA) and offered to professional home inspec-
tors, engineers, technicians, and developers (CSA Group, n.d.).
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 2. CSA W204: This standard was developed to be used by municipalities 
in implementing requirements and recommendations for the design 
of flood-adaptive greenfield development, along with the adoption/
implementation of natural infrastructure and built/gray  infrastructure. 
It includes general principles of community-level design, new plan-
ning recommendations, and policies to better protect new communi-
ties (SCC, 2019).

 3. CSA W210: This standard includes new recommendations and an 
applicable framework for screening both flood hazards and vulnera-
bilities within current residential communities. The standard high-
lights how to identify and prioritize various flood risk preparedness 
actions for large and small municipalities with varying levels of capac-
ity (Filippi, 2020).

2.2  Site-Specific Guidance

Site-specific guidance is necessary in helping Canadians achieve practical 
and cost-effective means to reduce household flood risk through pro-
grams similar to the Home Flood Protection Program (HFPP). The 
Intact Centre on Climate Adaptation (ICCA, University of Waterloo) 
developed the HFPP, which includes three key elements:

 1. Free online resources/education materials: electronic and paper fact-
sheets, how-to videos, information on participating communities, 
and local flood protection subsidies available within municipality 
(Evans & Feltmate, 2019).

 2. Home flood protection assessment: Similar to a home inspection, 
90-minute onsite flood risk assessment services are made available to 
homeowners including an easy-to-read summary report (Evans & 
Feltmate, 2019).

 3. Customized outreach strategy: Program planning and promotions 
developed in collaboration with local municipalities, emergency ser-
vices, conservation authorities, community groups, media outlets, 
and insurance providers to complement and enhance ongoing flood 
risk reduction efforts (Evans & Feltmate, 2019).
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Fig. 16.3 Three-step document to home flood protection. (Note: Three-step doc-
ument created by ICCA highlighting simple and cost-effective adaptation actions 
to limit the risk of flooding in and around the home [Moudrak & Feltmate, 2020])

16 Climate Risk on the Rise: Canada’s Approach to Limiting… 



372

Figure 16.3 summarizes the top 15 actions that homeowners can take 
to reduce flood risk. The program’s results indicate that direct conversa-
tions between homeowners and trained flood risk mitigation profession-
als are effective in motivating residents to take action to reduce flood risk 
at the household level. These results led the ICCA to develop multiple 
training programs for home inspectors, real estate agents, mortgage pro-
fessionals, insurance brokers, and municipal employees (ICCA, n.d.). 
This training allows homeowners to acquire information confidentially 
from trusted professionals on how to best protect their homes.

2.3  Financial Standards and Disclosure Guidelines

In addition to standards and guidelines that prepare Canadian house-
holds and communities for flood events, Canada has passed official regu-
lation that requires publicly traded companies to disclose material climate 
risks through the Canadian Securities Administrators (CSA)—Staff 
Notice CSA-51-358. For approximately ten years, the CSA have required 
publicly traded companies disclose material climate risks. Fiduciary duty 
requires the disclosure of this information, as it could affect the decision 
of an investor to buy, hold, or sell stock in a given company (OSC, 2020; 
BOC, 2019). These implications could directly affect the Canadian eco-
nomic system, influencing the livelihoods of citizens and the distribution 
of community resources. The problem, however, is that securities com-
missions simply do not know which climate risks are material; as a result, 
they cannot enforce their own mandate. To correct this oversight, securi-
ties commissions should prioritize establishing a core group of climate 
risks, specific to each industry sector, which issuers should be required 
to report.

Relative to climate change, the outstanding challenges for investors are 
to identify which extreme weather events have the highest probability of 
affecting individual industry sectors/sub-sectors and assess whether 
potential investee companies have implemented appropriate actions to 
mitigate extreme weather risks specific to sectors/sub-sectors (Feltmate 
et al., 2020). In this regard, the ICCA has developed a practical means to 
factor climate change and extreme weather risk into portfolio 
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management, consistent with the direction proposed by the Task Force 
on Climate-Related Financial Disclosures (TCFD) (Feltmate et al., 2020).

The Climate risk matrices (CRMs) prioritize the top one or two means 
by which each category of extreme weather (e.g., flood, fire, wind) may 
negatively impact industry sectors, while simultaneously identifying 
actions companies should take to mitigate prioritized risks (including 
probable and tail risks), per Fig. 16.4 (Feltmate et al., 2020). This direc-
tive allows climate risk information to be understood and interpreted by 
investors, enabling them to price risk and ensure the efficient allocation 
of investment capital (BOC, 2019). Although CRMs address the needs 
of investors, value is also available to securities commissions (to guide 

Fig. 16.4 Climate risk matrix for electricity transmission and distribution industry 
sector. (Note: Climate risk matrix—electricity transmission and distribution (mate-
rial highlighted in red reflects prioritized areas of focus applied to portfolio man-
agement) [Feltmate et al., 2020])
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expectations on climate risk relative to disclosure), credit rating agencies 
(to identify borrowers’ key climate risk liabilities), and boards of directors 
(to set a framework in which board members can ask appropriate climate 
risk-related questions of management) (Feltmate et al., 2020).

3  Case Study of Global Climate 
Adaptation Efforts

Although climate adaptation practices, policies, guidelines, and tangible 
actions have been developed, Canada must begin to take note of counter-
part program innovations at both the government and private industry 
level, given the relative success seen in these countries.

3.1  The Netherlands: A Three-Tiered Approach

Canada and the Netherlands are very similar when it comes to their over-
all “vulnerability” rating, as reported by the United Nations University’s 
Institute for Environment and Human Security (UNU-EHS). In 2020, 
the Netherlands received a vulnerability score of 24.87%, while Canada 
received a score of 26.89%. A lower vulnerability score indicates that a 
country is less likely to be environmentally, socially, and economically 
devastated by extraordinary circumstances, while also indicating the abil-
ity to recover quickly if a major event does occur. With this in mind, the 
Netherlands is less vulnerable than Canada, even though it possesses an 
“exposure” score three times higher than Canada’s (31.72% compared to 
10.36%). Exposure scores are calculated by the likelihood of a natural 
hazard (sea-level rise, earthquakes, etc.) occurring in a given country. 
These two indices, “vulnerability” and “exposure”, are calculated together 
to assign a country’s “WorldRiskIndex” score, per Fig. 16.5. As a result, 
the Netherlands ranks 65th out of 181 countries in terms of its 
WorldRiskIndex score of 7.89% (which is considered high risk), while 
Canada ranks 156th with a WorldRiskIndex score of 2.79% (which is 
considered very low risk) (Bündnis Entwicklung Hilft, 2020).
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Even though the Netherlands possesses a much higher exposure and 
overall risk score, the country is more likely to recover from an event 
compared to Canada due to its innovative approaches to limiting major 
disasters, due in part to lessons learned from the North Sea Flood of 
1953 (which killed more than 1800 people and evacuated another 
100,000) (Hall, 2013). Innovations after the North Sea Flood resulted in 
major improvements to the country’s coastal defenses, flood manage-
ment practices, policy reform, and early-warning systems. The Dutch 
have begun working with blue-green infrastructure, allowing rivers more 
space to meander and flo out into natural floodplains, which assists in 
reducing floods’ impact on residential areas. Additionally, common 
urban infrastructures such as garages, parks, levees, and public squares 
now act as emergency catch basins and reservoirs during major flood 
events (Esteban et al., 2020; Morrison, 2019; Kimmelman, 2017).

Finally, all three levels of government are responsible for how the 
Netherlands handles flood risk management, ensuring quick recovery 

Fig. 16.5 “WorldRiskIndex” map. (Note: A Country’s “WorldRiskIndex” is created 
by combining a country’s “vulnerability” and “exposure” scores. Although 
Canada’s WorldRiskIndex score is much lower than the Netherlands, Canada’s 
higher vulnerability score means the Netherlands would rebound from major 
disasters faster [Bündnis Entwicklung Hilft, 2020])
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from extreme weather events, unlike in Canada, where the responsibility 
lies with varying government bodies depending upon the province.

The three levels of government involvement in the Netherlands are as 
follows:

 1. The Municipality

• Municipalities are able to access data, maps, and so on from the 
Rijkswaterstaat (Ministry of Infrastructure and Water Management) 
and forecast incoming rainfall events to determine whether warn-
ings or evacuations are necessary (Esteban et  al., 2020). 
Municipalities in the Netherlands have adopted a three-step 
approach (Capture, Store, and Drain) to handling excess water, 
which has led to various multi-faceted public spaces assisting in 
flood management, in addition to being gathering places for com-
munities (Dai et al., 2017).

 2. Water Boards (Waterschappen or Hoogheemraadschap)

• Regional government bodies are responsible for water management 
(water quality, flood adaptation, etc.). There are currently 21 water 
boards that represent the 12 provinces of the Netherlands. These 
boards hold elections every four years and function independently 
from the country’s other government bodies (Sten, 2019; Toonen 
et al., 2006; Kiesraad, n.d.).

 3. Rijkswaterstaat

• Over time, the Rijkswaterstaat (Ministry of Infrastructure and 
Water Management) has developed and made available pertinent 
information for flood adaptation planning, which includes up-to- 
date flood maps and simulations. Municipalities across the 
Netherlands can access this information to better prepare for future 
flood events and better design adaptive community strategies 
(Esteban et al., 2020; Government of the Netherlands, n.d.).
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Canada must institute more sound, uniform, and collaborative 
approaches at all three levels of government to ensure property and peo-
ples’ livelihoods are less affected by the devastating impacts of natural 
disasters.

3.2  FEMA in the United States

The United States handles flood insurance and risk much differently 
from Canada. Although standard homeowners’ insurance does not cover 
flood damage (similar to Canada), the federal government works with 
insurers to alleviate the impacts of flooding (i.e., hurricanes, heavy rains, 
etc.). In 1968, the National Flood Insurance Program (NFIP) was cre-
ated and offered to eligible renters, homeowners, and businesses (FEMA, 
n.d). The NFIP is administered and run by the Federal Emergency 
Management Agency (FEMA), under the US Department of Homeland 
Security (DHS) (FEMA, n.d). The program has become the country’s 
main flood insurer, backing over five million homes and businesses and 
providing 96% of all flood coverage in the United States (Zou, 2020). 
The second major function of the NFIP is to develop and modernize 
flood mapping. By continually mapping flood hazard areas/zones, associ-
ated regulations and flood insurance requirements can evolve. This pro-
gram is duly named “Risk Mapping, Assessment, and Planning” (Risk 
MAP). The Risk MAP program sets annual coverage premiums, while 
determining which properties are eligible for subsidies (Zou, 2020). In 
this way, flood insurance premiums are set based on risk, but homeown-
ers who have prebuilt structures located in the floodplain, prior to the 
Risk MAP program being initiated, are exempt from higher premium 
rates and still receive coverage (Zou, 2020). Finally, the NFIP works in 
collaboration with approximately 90 different private insurance compa-
nies to offer flood insurance to property owners and renters. Unlike 
Canada, it is the US federal government, and not individual insurance 
companies, setting rates (FEMA, n.d.).

Problems do arise, however; as the NFIP and FEMA are subject to 
approval by Congress and are impacted by the federal government’s 
changing mandates and election cycles. Furthermore, any new home or 
business located in a FEMA- and NFIP-deemed “high-risk” flood zone 
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that possesses a mortgage from a listed government-backed lender is 
required by law to have flood insurance (FEMA, 2020). This stipulation 
makes sense to protect the mortgage originator’s investment, but makes 
things quite difficult for owners. Some owners are unable to afford the 
legally mandated high rates, leading to buyers being priced out of the 
market (FEMA, 2020). The requirement for business/home owners to 
have flood insurance is not instituted in Canada, regardless of the loca-
tion or the perceived risk of flooding (McLachlan, 2021).

Ultimately, the program’s core requirements are sound, allowing for 
fair and equitable insurance coverage to be accessed by owners living in 
high-risk zones and encouraging flood protection measures to be imple-
mented to ensure insurance subsidies and/or reductions.

Canada should look to institute an updated and more equitable pro-
gram that ensures affordable flood coverage for all. With this, Canadians 
would understand the significance of flood insurance, and benefit from a 
fulsome coverage policy, while reducing the likelihood of mortgage 
defaults. The Canadian federal government could look to implement 
these types of programs through Public Safety Canada.

3.3  Flood Re

In the United Kingdom (UK), a relatively novel approach attempts to 
ensure residents are protected from flooding. This example offers an inter-
esting look into how reinsurance firms could operate in the near future.

Flood Re is a reinsurance pool, specifically for flood insurance, that 
offers coverage to both residential and smaller commercial properties 
deemed by the UK’s mapping program to be “high risk” (IBC, 2019). 
Flood Re utilizes a pool of money to pay out individual insurance firms 
for claims paid to customers. Created in 2013, this pool of funds was 
established to allow individuals to pay for subsidized flood insurance. If 
claims following a flood event surpass the pool of money within Flood 
Re’s reserves, then a specific levy can be imposed by the program, which 
calls on insurance companies associated with the program to provide fur-
ther funding (IBC, 2019). The full amount of risk-based coverage costs 
will increase incrementally until 2039 (IBC, 2019), and within this 
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timeframe, it is expected that the UK government will contribute to de- 
risking the country’s most vulnerable properties to the point where tradi-
tional insurance purchasing and operations will be reinstated (IBC, 2019).

The reinsurance pool started as a result of increased flooding events 
due to climate change, urban development, and densification, which 
caused many insurance providers to become wary of offering flood insur-
ance or simply couldn’t afford to as a growing number of people were 
located in floodplains or other high-risk areas. Meanwhile, other insurers 
offered coverage, but costs were too high for average homeowners to 
afford; as a result, it was thought that this could lead to a number of 
homeowners opting to not pay for flood insurance to protect their homes. 
As a result, the federal government intervened and collaborated with pri-
vate insurers, leading to the development Flood Re, a non-profit to 
ensure high-risk areas were offered affordable insurance (King, 2020).

Flood Re is the first of its kind to receive a sign-off from private insur-
ers and backing by government legislation to offer available and afford-
able insurance coverage to those at the greatest risk in the country—the 
program directly affects approximately 350,000 homes (IBC, 2019). 
Even with many positive features, the program has faced scrutiny, includ-
ing claims of its inability to offer enough risk reduction incentives to 
invest in flood-adaptive actions. This could potentially lead to more 
inequality between subsidized premiums and technical risk prices, as 
Flood Re had not considered the potential of increased frequency in 
flood events due to continued climate change impacts.

Although the Flood Re program possesses shortcomings, it deserves 
considerable recognition as an example of how governments and private 
industry can collaborate and limit the impacts of climate change. Since 
Canada was the last G8 country to offer overland flood insurance, an 
example of how Canada is lacking leadership in regard to flood insurance 
offerings (Gollom, 2017), implementing a program like Flood Re, could 
be a monumental step forward. If established, this could create a mean-
ingful reinsurance-style partnership with insurance providers, while 
offering “build back better” subsidy requirements and stipulations to 
ensure more robust and accountable offerings to Canadians 
coast-to-coast.
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3.4  Global Adaptation Measures: Disclosure of Risk

The European Environmental Agency (EEA) released a report in 2018 
assessing the risk climate change poses to various member countries and 
determined how this information could assist in developing adaptation 
policies (EEA, 2018). The EEA report highlighted that adaptation would 
ensure that the EU is better prepared to handle the impacts of heat waves, 
floods, droughts, and so on (EEA, 2018). The report’s aim was to pro-
mote a better understanding among experts and policymakers involved 
in adaptation planning, contributing to more informed decision-making 
in key vulnerable sectors across Europe (agriculture, fisheries, infrastruc-
ture development, etc.) (EEA, 2018).

In concert with this report, the TCFD, an international framework, 
considers physical, liability, and transition risks, while identifying what 
constitutes effective financial disclosures across industry sectors (TCFD, 
2020). Global governments and companies now have recommendations 
to measure and respond to climate change risks better, while encouraging 
alignment with disclosure needs (TCFD, 2020). This type of framework 
allows climate risk information to become more widespread and useful 
within investment decision-making (TCFD, 2020). By utilizing this 
information, investors can understand the financial implications associ-
ated with climate change, emphasizing the importance of transparency in 
pricing risk and opportunities (TCFD, 2020). Ultimately, this will lead 
to allocating capital to companies that have identified climate risk and 
implemented adaptation measures to protect against these impacts 
(TCFD, 2020).

Society’s failure to integrate the impacts of climate change into eco-
nomic decision-making puts investors, financial institutions, credit rat-
ing agencies, capital markets, and so on at unnecessary risk (Moudrak & 
Feltmate, 2020). A recent example of taking a step in the right direction, 
the Government of New Zealand passed legislation requiring the disclo-
sure of climate-related risks to comply with the TCFD (Reuters, 2021).

As more frameworks (Sustainability Accounting Standards Board 
(SASB), CDP, GRI, etc.) evolve though, disclosure recommendations 
vary and lack consistency. The market is calling for more practical 
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disclosure information and comparability that would come with stan-
dardization (SEC, 2021). Currently, not all companies do or will disclose 
without a mandatory framework resulting in the misallocation of capital, 
so a standard comprehensive framework is required to produce consis-
tent, comparable, and reliable data that investors need (SEC, 2021).

4  How Can Canada Better Adapt 
to Climate Change?

Canada needs to determine how extreme weather impacts communities, 
as a whole. By utilizing standards and guidelines already developed by 
organizations such as the Standards Council of Canada, National 
Research Council, and the Canadian Standards Associations, the country 
can assess and operationalize risk mitigation measures at the community 
level. Canada is moderately prepared when it comes to adaptation plan-
ning, municipal resilience projects, and instituting available federal and 
provincial funding for climate change implementation; however, more 
needs to be done. Canada must learn from the likes of the United States’ 
NFIP program, the UK’s Flood Re reinsurance program, and the coun-
trywide watershed management of the Netherlands’ three-tiered 
approach. Learning from the Netherlands, adaptation is simply a func-
tion of how a country anticipates the impacts of climate change and 
incorporates this into the function of daily life. Canada could use this as 
a blueprint for steps that can be taken now and forecast significant mea-
sures in the coming years to prevent risks associated with climate change 
in the near future.

As previously stated, Canada was once revered for its flood manage-
ment, but today a lack of preparedness now defines the country’s climate 
change response. Canada must look to alternative options, with govern-
ments working with private industry and implementing specific bodies/
committees of government to focus solely on watershed management in 
all provinces. New regulations, codes, and guidelines must be developed 
to take into account new climate modeling data to help build “future-
proof” climate-resilient cities across the country. Additionally, the federal 
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government, through the Ministry of Natural Resources (NRCan) and 
Public Safety & Emergency Preparedness Canada, must work with the 
country’s Indigenous governments, provinces, and territories to effec-
tively develop and provide all Canadians with access to accurate and 
updated flood mapping. A nearly comprehensive inventory is tentatively 
set to be completed by the end of 2022; if completed, this effort will be 
a step in the right direction (Meyer, 2020; Trudeau, 2019). Finally, 
according to the Insurance Bureau of Canada, there should be an option 
for Canada to create a “high-risk flood pool of properties that would not 
otherwise be offered affordable insurance (or any flood insurance)” (IBC, 
2019, p. 11). Homeowners would still need to pay premiums that reflect 
individual risk levels, but coverage under this option should be afford-
able, capped, and/or subsidized (IBC, 2019, p. 11). Responsibility is in 
the hands of government investment and taxpayers, which will be essen-
tial in “lowering the public safety and personal financial risk of those 
Canadians living in high-risk areas” (IBC, 2019, p. 13).

Furthering steps taken by the Canadian Securities Administrators and 
New Zealand’s Federal Government, Canada, and countries around the 
world, should implement federal legislation requiring the disclosure of 
climate-related risks that comply with one globally recognized frame-
work, while establishing a core group of climate risks, specific to each 
industry sector, which issuers would report to ensure securities commis-
sions (and other agencies) know which climate risks are material.

This is key to developing guidance that contributes to improving the 
resiliency of communities, and business that operate within those com-
munities, particularly in regard to climate adaptive infrastructure and 
determining where the allocation of funds can lead directly to preventing 
loss. Additionally, homeowners, municipalities, and/or businesses that 
disclose and adapt against risks should receive discounts on insurance 
premiums, mortgage interest rates, and gain access to interest-free loans. 
With more widespread and financially accessible adaptation actions, 
Canadians can have a positive impact at the individual level while also 
contributing to reducing growing levels of insurable and uninsurable 
losses, and DFAA payments.

Finally, throughout this chapter, flooding has been shown to be a high 
cost and key concern for Canadians. On a global scale, coastal flooding 
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alone could amount to $14.2 trillion worth of losses by 2100, represent-
ing 20% of global Gross Domestic Product (GDP) (Kirezci et al., 2020). 
GDP tends to fall short of incorporating environmental factors into its 
valuation, so a standardized risk-based assessment including impacts 
from severe weather events and externalities must be incorporated into 
GDP calculations allowing for a more realistic representation of eco-
nomic performance (iPolitics, 2020). As an example, under current GDP 
calculations, rebuilding following storm damage (damage that could 
have been averted had adaptation occurred) has a positive influence on 
GDP. This is a “false economy” measure, meaning this was money that 
suffered an opportunity cost, as it is now unavailable for building neces-
sary community assets such as roads, schools, and medical and commu-
nity centers (iPolitics, 2020). Armed with this understanding, Canada 
should move away from “false economy” measures and toward incorpo-
rating negative externalities into decision-making (iPolitics, 2020).

5  Conclusion

As the IPCC admonishes, global warming is effectively irreversible, and 
extreme weather events will continue to increase in frequency, intensity, 
and duration. The growing magnitude of extreme weather events will 
continue to challenge citizens, communities, governments, businesses, 
economies, and so on globally. As these impacts unrelentingly unfold, 
Canada must allocate resources to assist homeowners, communities, and 
businesses in adapting against climate change.

Utilizing standards, codes, and guidelines already developed, Canada 
can assess and operationalize risk mitigation measures at community lev-
els and institute collaborative approaches throughout all three levels of 
government, such as the Netherlands’ three-tiered approach, to minimize 
the devastating impacts of climate change. Canada can ensure affordable 
flood coverage by looking to the United States’ FEMA model, while pro-
grams like Flood Re in the United Kingdom could help guide the cre-
ation of meaningful partnerships with private insurance providers and 
offer “build back better” subsidies to ensure more robust and accountable 
offerings are provided to Canadian homeowners.

16 Climate Risk on the Rise: Canada’s Approach to Limiting… 
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Canada must continue to expand efforts to distribute free online 
resources/education materials, incorporate flood protection assessments 
into property inspections, and customize outreach strategies that com-
plement and enhance ongoing flood risk reduction efforts. Opportunities 
and investments must be available for governments to work collabora-
tively with private industry to institute specific bodies/committees that 
focus solely on watershed management in all provinces. New climate 
modeling data should be used to develop future regulations, codes, and 
guidelines that will help build climate-resilient cities, while effectively 
developing and providing access to up-to-date, publicly available, flood 
maps to all Canadians.

Canada should follow through with federal legislation requiring crown 
corporations and private sector businesses to disclose climate-related risks 
and opportunities in compliance with global financial frameworks, con-
tributing to the resiliency of business operations throughout the country. 
Finally, Canada must ensure that GDP calculations incorporate negative 
externalities into decision-making, moving away from “false economy” 
measures, so capital can be redirected to resilient infrastructure 
development.

Armed with insights from these global examples, Canada has the 
potential to become a strategic leader in the global fight against climate 
change; all we need to do is take the first step.

References

Aon. (2019). Weather, Climate & Catastrophe Insight Annual Report. https://
www.aon.com/unitedkingdom/insights/Weather- Climate- Catastrophe- 
Insight- 2019- Report.jsp

Bank of Canada [BOC]. (2019). Researching the Economic Impacts of Climate 
Change. Bank of Canada. https://www.bankofcanada.ca/2019/11/resear 
ching- economic- impacts- climate- change/

Bündnis Entwicklung Hilft. (2020). WorldRiskReport 2020: Focus: Forced 
Displacement and Migration. https://weltrisikobericht.de/wp- content/
uploads/2020/09/WorldRiskReport- 2020.pdf

 D. Filippi and K. Bakos

https://www.aon.com/unitedkingdom/insights/Weather-Climate-Catastrophe-Insight-2019-Report.jsp
https://www.aon.com/unitedkingdom/insights/Weather-Climate-Catastrophe-Insight-2019-Report.jsp
https://www.aon.com/unitedkingdom/insights/Weather-Climate-Catastrophe-Insight-2019-Report.jsp
https://www.bankofcanada.ca/2019/11/researching-economic-impacts-climate-change/
https://www.bankofcanada.ca/2019/11/researching-economic-impacts-climate-change/
https://weltrisikobericht.de/wp-content/uploads/2020/09/WorldRiskReport-2020.pdf
https://weltrisikobericht.de/wp-content/uploads/2020/09/WorldRiskReport-2020.pdf


385

Carrick, R. (2019, April 18). How Spending $250 Could Protect Against a 
$43,000 Flood in Your Basement. The Globe and Mail. https://www.theglo-
beandmail.com/investing/personal- f inance/household- finances/
article- how- spending- 250- could- protect- against- a- 43000- flood- in- your/

Conservation Ontario. (2019). Risk to Resiliency: Why Are Conservation 
Authorities Critical to Flood Management in Ontario? Conservation Ontario. 
https://conservationontario.ca/fileadmin/pdf/conservation_authorities_sec-
tion/FloodMang_2019_Risk_to_Resiliency_CO_flood_briefing_
note_Final.pdf

CSA Group. (n.d.). CSA Group’s Basement Flood Prevention Guideline Helps 
Canadians Adapt to a Changing Climate. CSA Group. https://www.csagroup.
org/article/csa- groups- basement- flood- prevention- guideline- helps-  
canadians- adapt- changing- climate/

Dai, L., Wörner, R., & van Rijswick, H. F. (2017). Rainproof Cities in the 
Netherlands: Approaches in Dutch Water Governance to Climate-Adaptive 
Urban Planning. International Journal of Water Resources Development, 
34(4), 652–674. https://www.tandfonline.com/doi/full/10.1080/0790062
7.2017.1372273

Esteban, T. A. O., Edelenbos, J., & Van Stapele, N. (2020). Keeping Feet Dry: 
Rotterdam’s Experience in Flood Risk and Resilience Building. In G. Huang 
(Ed.), Flood Impact Mitigation and Resilience Enhancement. IntechOpen. 
https://www.intechopen.com/online- first/keeping- feet- dry- rotterdam-  
s- experience- in- flood- risk- and- resilience- building

European Environmental Agency [EEA]. (2018). National Climate Change 
Vulnerability and Risk Assessment in Europe, 2018. https://www.eea.europa.
eu/publications/national- climate- change- vulnerability- 2018

Evans, C., & Feltmate, B. (2019). Water on the Rise: Protecting Canadian Homes 
from the Growing Threat of Flooding. Intact Centre on Climate Adaptation, 
University of Waterloo. https://www.intactcentreclimateadaptation.ca/wp- 
content/uploads/2019/04/Home- Flood- Protection- Program- Report- 1.pdf

Feltmate, B., Moudrak, N., Bakos, K., & Schofield, B. (2020). Factoring Climate 
Risk into Financial Valuation. Intact Centre on Climate Adaptation, 
University of Waterloo. https://www.intactcentreclimateadaptation.ca/wp- 
content/uploads/2020/03/Factoring- Climate- Risk- into- Financial- 
Valuation.pdf

FEMA. (2020). Flood Insurance. U.S Department of Homeland Security. 
https://www.fema.gov/flood- insurance

16 Climate Risk on the Rise: Canada’s Approach to Limiting… 

https://www.theglobeandmail.com/investing/personal-finance/household-finances/article-how-spending-250-could-protect-against-a-43000-flood-in-your/
https://www.theglobeandmail.com/investing/personal-finance/household-finances/article-how-spending-250-could-protect-against-a-43000-flood-in-your/
https://www.theglobeandmail.com/investing/personal-finance/household-finances/article-how-spending-250-could-protect-against-a-43000-flood-in-your/
https://conservationontario.ca/fileadmin/pdf/conservation_authorities_section/FloodMang_2019_Risk_to_Resiliency_CO_flood_briefing_note_Final.pdf
https://conservationontario.ca/fileadmin/pdf/conservation_authorities_section/FloodMang_2019_Risk_to_Resiliency_CO_flood_briefing_note_Final.pdf
https://conservationontario.ca/fileadmin/pdf/conservation_authorities_section/FloodMang_2019_Risk_to_Resiliency_CO_flood_briefing_note_Final.pdf
https://www.csagroup.org/article/csa-groups-basement-flood-prevention-guideline-helps-canadians-adapt-changing-climate/
https://www.csagroup.org/article/csa-groups-basement-flood-prevention-guideline-helps-canadians-adapt-changing-climate/
https://www.csagroup.org/article/csa-groups-basement-flood-prevention-guideline-helps-canadians-adapt-changing-climate/
https://www.tandfonline.com/doi/full/10.1080/07900627.2017.1372273
https://www.tandfonline.com/doi/full/10.1080/07900627.2017.1372273
https://www.intechopen.com/online-first/keeping-feet-dry-rotterdam-s-experience-in-flood-risk-and-resilience-building
https://www.intechopen.com/online-first/keeping-feet-dry-rotterdam-s-experience-in-flood-risk-and-resilience-building
https://www.eea.europa.eu/publications/national-climate-change-vulnerability-2018
https://www.eea.europa.eu/publications/national-climate-change-vulnerability-2018
https://www.intactcentreclimateadaptation.ca/wp-content/uploads/2019/04/Home-Flood-Protection-Program-Report-1.pdf
https://www.intactcentreclimateadaptation.ca/wp-content/uploads/2019/04/Home-Flood-Protection-Program-Report-1.pdf
https://www.intactcentreclimateadaptation.ca/wp-content/uploads/2020/03/Factoring-Climate-Risk-into-Financial-Valuation.pdf
https://www.intactcentreclimateadaptation.ca/wp-content/uploads/2020/03/Factoring-Climate-Risk-into-Financial-Valuation.pdf
https://www.intactcentreclimateadaptation.ca/wp-content/uploads/2020/03/Factoring-Climate-Risk-into-Financial-Valuation.pdf
https://www.fema.gov/flood-insurance


386

FEMA. (n.d.). Flood Insurance—Frequently Asked Questions. U.S Department of 
Homeland Security. https://www.fema.gov/media- library- data/20130726- 1
803- 25045- 8083/st_broomein.pdf

Filippi, D. (2020). Prioritizing Flood Resilience Work in Existing Residential 
Communities. CSA: W210, Unpublished Standard. CSA Group.

Flavelle, C. (2019, September 10). Canada Tries a Forceful Message for Flood 
Victims: Live Someplace Else. The New  York Times. https://www.nytimes.
com/2019/09/10/climate/canada- flood- homes- buyout.html

Gollom, M. (2017, September 10). ‘Where’s that money going to come from’: 
Insurers, government back away from disaster relief. CBC News. https://
www.cbc.ca/news/canada/natural-disastersflooding-insurance-canada- 
1.4281597

Government of Canada [GOC]. (2020). Disaster Financial Assistance 
Arrangements. Public Safety Canada. https://www.publicsafety.gc.ca/cnt/
mrgnc- mngmnt/rcvr- dsstrs/dsstr- fnncl- ssstnc- rrngmnts/index- en.aspx

Government of the Netherlands (n.d.). Water Management in the Netherlands. 
Ministry of Infrastructure and Water Management. https://www.government.
nl/topics/water-management/watermanagement-in-the-netherlands

Hall, A. (2013). The North Sea Flood of 1953. Arcadia, (5) https://doi.
org/10.5282/rcc/5181

Henstra, D., Minano, A., & Thistlethwaite, J. (2019). Communicating Disaster 
Risk? An Evaluation of the Availability and Quality of Flood Maps. Natural 
Hazards and Earth System Sciences, 19(1), 313–323. https://nhess.coperni-
cus.org/articles/19/313/2019/nhess- 19- 313- 2019.pdf

Insurance Bureau of Canada [IBC]. (2014). Managing Risk Through Catastrophe 
Insurance: Reducing the Fiscal and Economic Impact of Disasters. Insurance 
Bureau of Canada. http://assets.ibc.ca/Documents/Natural%20Disasters/
Economic_Impact_Disasters.pdf

Insurance Bureau of Canada [IBC]. (2019). Options for Managing Flood Costs of 
Canada’s Highest Risk Residential Properties: A Report of the National Working 
Group on Financial Risk of Flooding. http://assets.ibc.ca/Documents/Studies/
IBC- Flood- Options- Paper- EN.pdf

Insurance Bureau of Canada [IBC]. (2020a). 2020 Facts of the Property and 
Casualty Insurance Industry in Canada. Insurance Bureau of Canada. http://
assets.ibc.ca/Documents/Facts%20Book/Facts_Book/2020/IBC-2020- 
Facts.pdf

Insurance Bureau of Canada [IBC]. (2020b). Climate Adaptation Estimated to 
Cost Municipalities $5.3 Billion Annually. Insurance Bureau of Canada. 
http://www.ibc.ca/nl/resources/media- centre/media- releases/climate-  
adaptation- estimated- to- cost- municipalities- $5- 3- billion- annually

 D. Filippi and K. Bakos

https://www.fema.gov/media-library-data/20130726-1803-25045-8083/st_broomein.pdf
https://www.fema.gov/media-library-data/20130726-1803-25045-8083/st_broomein.pdf
https://www.nytimes.com/2019/09/10/climate/canada-flood-homes-buyout.html
https://www.nytimes.com/2019/09/10/climate/canada-flood-homes-buyout.html
https://www.cbc.ca/news/canada/natural-disastersflooding-insurance-canada-1.4281597
https://www.cbc.ca/news/canada/natural-disastersflooding-insurance-canada-1.4281597
https://www.cbc.ca/news/canada/natural-disastersflooding-insurance-canada-1.4281597
https://www.publicsafety.gc.ca/cnt/mrgnc-mngmnt/rcvr-dsstrs/dsstr-fnncl-ssstnc-rrngmnts/index-en.aspx
https://www.publicsafety.gc.ca/cnt/mrgnc-mngmnt/rcvr-dsstrs/dsstr-fnncl-ssstnc-rrngmnts/index-en.aspx
https://www.government.nl/topics/water-management/watermanagement-in-the-netherlands
https://www.government.nl/topics/water-management/watermanagement-in-the-netherlands
https://doi.org/10.5282/rcc/5181
https://doi.org/10.5282/rcc/5181
https://nhess.copernicus.org/articles/19/313/2019/nhess-19-313-2019.pdf
https://nhess.copernicus.org/articles/19/313/2019/nhess-19-313-2019.pdf
http://assets.ibc.ca/Documents/Natural Disasters/Economic_Impact_Disasters.pdf
http://assets.ibc.ca/Documents/Natural Disasters/Economic_Impact_Disasters.pdf
http://assets.ibc.ca/Documents/Studies/IBC-Flood-Options-Paper-EN.pdf
http://assets.ibc.ca/Documents/Studies/IBC-Flood-Options-Paper-EN.pdf
http://assets.ibc.ca/Documents/Facts%20Book/Facts_Book/2020/IBC-2020-Facts.pdf
http://assets.ibc.ca/Documents/Facts%20Book/Facts_Book/2020/IBC-2020-Facts.pdf
http://assets.ibc.ca/Documents/Facts%20Book/Facts_Book/2020/IBC-2020-Facts.pdf
http://www.ibc.ca/nl/resources/media-centre/media-releases/climate-adaptation-estimated-to-cost-municipalities-$5-3-billion-annually
http://www.ibc.ca/nl/resources/media-centre/media-releases/climate-adaptation-estimated-to-cost-municipalities-$5-3-billion-annually


387

Insurance Institute of Canada. (2020). Climate Risks: Implications for the 
Insurance Industry in Canada. IIC. https://s3.amazonaws.com/tld-docu-
ments.llnassets.com/0024000/24615/insurance.pdf

Intact Centre on Climate Adaptation [ICCA]. (n.d.). Flood Protection Training. 
Intact Centre on Climate Adaptation. https://www.intactcentreclimateadap-
tation.ca/programs/home_flood_protect/training/

Intergovernmental Panel on Climate Change [IPCC]. (2019). Global Warming 
of 1.5  oC. UNEP. [At Press]. https://www.ipcc.ch/site/assets/uploads/
sites/2/2019/06/SR15_Full_Report_Low_Res.pdf

iPolitics. (2020). Even in the Face of COVID-19 Climate Challenges Can Be 
Addressed. iPolitics. https://ipolitics.ca/2020/04/20/even- in- the- face- of-  
covid- 19- climate- challenges- can- be- addressed/

Kiesraad. (n.d.). Elections of the Water Authority. Kiesraad. https://english.kies-
raad.nl/elections/elections- of- the- water- authority

Kimmelman, M. (2017). The Dutch Have Solutions to Rising Seas. The World 
Is Watching. The New  York Times. https://www.nytimes.com/interac-
tive/2017/06/15/world/europe/climate- change- rotterdam.html

King, C. (2020, February 21). What Exactly Is Flood Re? Compare the Market. 
https://www.comparethemarket.com/home- insurance/content/a- guide- to-  
flood- re/

Kirchmeier-Young, M.  C., & Zhang, X. (2020). Human Influence Has 
Intensified Extreme Precipitation in North America. Proceedings of the 
National Academy of Sciences. https://www.pnas.org/content/pnas/
early/2020/05/26/1921628117.full.pdf

Kirezci, E., Young, I. R., Ranasinghe, R., Muis, S., Nicholls, R. J., Lincke, D., 
& Hinkel, J. (2020). Projections of global-scale extreme sea levels and  
resulting episodic coastal flooding over the 21st Century. Scientific reports, 
10(1), 1–12. https://www.nature.com/articles/s41598-020-67736-6?from= 
article_link

McClearn, M. (2019, April 26). Poor Flood-Risk Maps, or None at All, Are 
Keeping Canadian Communities in Flood-Prone Areas. The Globe and Mail. 
https://www.theglobeandmail.com/canada/article- poor- flood- risk- maps-  
or- none- at- all- are- keeping- canadian- communities/

McLachlan, E. (2021, March 19). Does My Home Insurance or Car Insurance 
Cover Flood Damage? Canstar. https://www.canstar.com.au/home- 
insurance/flood- insurance/

Meyer, C. (2020, February 10). What Are Flood Maps? Your Property Value 
Depends on Them and They May Be Dangerously Outdated. Canada’s 
National Observer. https://www.nationalobserver.com/2020/02/10/news/ 

16 Climate Risk on the Rise: Canada’s Approach to Limiting… 

https://s3.amazonaws.com/tld-documents.llnassets.com/0024000/24615/insurance.pdf
https://s3.amazonaws.com/tld-documents.llnassets.com/0024000/24615/insurance.pdf
https://www.intactcentreclimateadaptation.ca/programs/home_flood_protect/training/
https://www.intactcentreclimateadaptation.ca/programs/home_flood_protect/training/
https://www.ipcc.ch/site/assets/uploads/sites/2/2019/06/SR15_Full_Report_Low_Res.pdf
https://www.ipcc.ch/site/assets/uploads/sites/2/2019/06/SR15_Full_Report_Low_Res.pdf
https://ipolitics.ca/2020/04/20/even-in-the-face-of-covid-19-climate-challenges-can-be-addressed/
https://ipolitics.ca/2020/04/20/even-in-the-face-of-covid-19-climate-challenges-can-be-addressed/
https://english.kiesraad.nl/elections/elections-of-the-water-authority
https://english.kiesraad.nl/elections/elections-of-the-water-authority
https://www.nytimes.com/interactive/2017/06/15/world/europe/climate-change-rotterdam.html
https://www.nytimes.com/interactive/2017/06/15/world/europe/climate-change-rotterdam.html
https://www.comparethemarket.com/home-insurance/content/a-guide-to-flood-re/
https://www.comparethemarket.com/home-insurance/content/a-guide-to-flood-re/
https://www.pnas.org/content/pnas/early/2020/05/26/1921628117.full.pdf
https://www.pnas.org/content/pnas/early/2020/05/26/1921628117.full.pdf
https://www.nature.com/articles/s41598-020-67736-6?from=article_link
https://www.nature.com/articles/s41598-020-67736-6?from=article_link
https://www.theglobeandmail.com/canada/article-poor-flood-risk-maps-or-none-at-all-are-keeping-canadian-communities/
https://www.theglobeandmail.com/canada/article-poor-flood-risk-maps-or-none-at-all-are-keeping-canadian-communities/
https://www.canstar.com.au/home-insurance/flood-insurance/
https://www.canstar.com.au/home-insurance/flood-insurance/
https://www.nationalobserver.com/2020/02/10/news/what-are-flood-maps-your-property-value-depends-them-and-they-may-be-dangerously


388

what- are- flood- maps- your- property- value- depends- them- and- they- may- be- 
dangerously

Morrison, J. (2019, December 5). Cities Around the Globe Are Eagerly 
Importing a Dutch Specialty—Flood Prevention. Smithsonian Magazine. 
https://www.smithsonianmag.com/innovation/cities- around- globe- eagerly-  
importing- dutch- speciality- flood- prevention- 180973679/

Moudrak, N., & Feltmate, B. (2017). Preventing Disaster Before It Strikes: 
Developing a Canadian Standard for New Flood-Resilient Residential 
Communities. Intact Centre on Climate Adaptation, University of Waterloo. 
https://www.intactcentre.ca/wp- content/uploads/2017/09/Preventing- 
Disaster- Before- It- Strikes.pdf

Moudrak, N., & Feltmate, B. (2020). Under One Umbrella: Practical Approaches 
for Reducing Flood Risks in Canada. Intact Centre on Climate Adaptation, 
University of Waterloo. https://www.intactcentreclimateadaptation.ca/wp- 
content/uploads/2020/11/Under- One- Umbrella- 1.pdf

Nadarajah, I. (2016). Flood Insurance in Canada. Insurance Institute of Canada. 
https://www.insuranceinstitute.ca/en/cipsociety/information- services/
advantage- monthly/0316- flood- insurance

Ontario Securities Commission [OSC]. (2020). Securities Laws & Instruments. 
Ontario Securities Commission. https://www.osc.gov.on.ca/en/Securities 
Law_csa_20190801_51- 358_reporting- of- climate- change- related- risks.htm

Parliamentary Budget Officer of Canada [PBOC]. (2016). Estimate of the 
Average Annual Cost for Disaster Financial Assistance Arrangements Due to 
Weather Events. http://www.pbo- dpb.gc.ca/web/default/files/Documents/
Reports/2016/DFAA/DFAA_EN.pdf.

Perreaux, L. (2019, June 7). Quebeckers’ postdeluge dilemma: Stay in harm’s 
way, or bear the high cost of leaving. The Globe and Mail. https://www.
theglobeandmail.com/canada/article-quebeckerspostdeluge-dilemma-
stay-in-harms-way-or-bear-the-high/?utm_source=headtopics&utm_
medium=news&utm_campaign=2019-06-08

Reuters. (2021). New Zealand passes climate change disclosure laws for financial 
firms in world first. https://www.reuters.com/business/sustainable-business/
new-zealand-passes-climate-changedisclosure-laws-financial-firms-world-
first-2021-10-21/

Sandink, D., Kovacs, P., Oulahen, G., & McGillivray, G. (2010). Making Flood 
Insurable for Canadian Homeowners: A Discussion Paper. Institute for 
Catastrophic Loss Reduction & Swiss Reinsurance Company Ltd. https://
www.iclr.org/wp- content/uploads/PDFS/making- flood- insurable- for- 
canadian- homeowners.pdf

 D. Filippi and K. Bakos

https://www.nationalobserver.com/2020/02/10/news/what-are-flood-maps-your-property-value-depends-them-and-they-may-be-dangerously
https://www.nationalobserver.com/2020/02/10/news/what-are-flood-maps-your-property-value-depends-them-and-they-may-be-dangerously
https://www.smithsonianmag.com/innovation/cities-around-globe-eagerly-importing-dutch-speciality-flood-prevention-180973679/
https://www.smithsonianmag.com/innovation/cities-around-globe-eagerly-importing-dutch-speciality-flood-prevention-180973679/
https://www.intactcentre.ca/wp-content/uploads/2017/09/Preventing-Disaster-Before-It-Strikes.pdf
https://www.intactcentre.ca/wp-content/uploads/2017/09/Preventing-Disaster-Before-It-Strikes.pdf
https://www.intactcentreclimateadaptation.ca/wp-content/uploads/2020/11/Under-One-Umbrella-1.pdf
https://www.intactcentreclimateadaptation.ca/wp-content/uploads/2020/11/Under-One-Umbrella-1.pdf
https://www.insuranceinstitute.ca/en/cipsociety/information-services/advantage-monthly/0316-flood-insurance
https://www.insuranceinstitute.ca/en/cipsociety/information-services/advantage-monthly/0316-flood-insurance
https://www.osc.gov.on.ca/en/SecuritiesLaw_csa_20190801_51-358_reporting-of-climate-change-related-risks.htm
https://www.osc.gov.on.ca/en/SecuritiesLaw_csa_20190801_51-358_reporting-of-climate-change-related-risks.htm
http://www.pbo-dpb.gc.ca/web/default/files/Documents/Reports/2016/DFAA/DFAA_EN.pdf
http://www.pbo-dpb.gc.ca/web/default/files/Documents/Reports/2016/DFAA/DFAA_EN.pdf
https://www.theglobeandmail.com/canada/article-quebeckerspostdeluge-dilemma-stay-in-harms-way-or-bear-the-high/?utm_source=headtopics&utm_medium=news&utm_campaign=2019-06-08
https://www.theglobeandmail.com/canada/article-quebeckerspostdeluge-dilemma-stay-in-harms-way-or-bear-the-high/?utm_source=headtopics&utm_medium=news&utm_campaign=2019-06-08
https://www.theglobeandmail.com/canada/article-quebeckerspostdeluge-dilemma-stay-in-harms-way-or-bear-the-high/?utm_source=headtopics&utm_medium=news&utm_campaign=2019-06-08
https://www.theglobeandmail.com/canada/article-quebeckerspostdeluge-dilemma-stay-in-harms-way-or-bear-the-high/?utm_source=headtopics&utm_medium=news&utm_campaign=2019-06-08
https://www.reuters.com/business/sustainable-business/new-zealand-passes-climate-changedisclosure-laws-financial-firms-world-first-2021-10-21/
https://www.reuters.com/business/sustainable-business/new-zealand-passes-climate-changedisclosure-laws-financial-firms-world-first-2021-10-21/
https://www.reuters.com/business/sustainable-business/new-zealand-passes-climate-changedisclosure-laws-financial-firms-world-first-2021-10-21/
https://www.iclr.org/wp-content/uploads/PDFS/making-flood-insurable-for-canadian-homeowners.pdf
https://www.iclr.org/wp-content/uploads/PDFS/making-flood-insurable-for-canadian-homeowners.pdf
https://www.iclr.org/wp-content/uploads/PDFS/making-flood-insurable-for-canadian-homeowners.pdf


389

Simpson, S., & Chhim, C. (2019, October 28). Factum—Nearly Half of 
Canadians (48%) Are $200 or Less Away from Financial Insolvency [Press 
Release]. Ipsos. https://www.ipsos.com/sites/default/files/ct/news/
documents/2021- 04/mnp_debt_index- release- 2019- 10- 28- v1.pdf

Standards Council of Canada [SCC]. (2019). CSA W204:19 Flood Resilient 
Design of New Residential Communities. https://www.scc.ca/en/standardsdb/
standards/30203

Statista. (2020a). Median House Prices in Quebec from 2018 to 2020. Statista. 
https://www.statista.com/statistics/604257/median- house- prices- 
quebec/#:~:text=The%20average%20price%20for%20a,to%20be%20
340%2C200%20Canadian%20dollars.&text=Located%20on%20the%20
eastern%20side,8.39%20million%20people%20in%202018.

Statista. (2020b). Median House Prices in Canada from 2018 to 2020. Statista 
https://www.statista.com/statistics/604228/median- house- prices- 
canada/# :~ : text=The%20average%20Canadian%20house%20
price,over%20the%20three%20year%20period.

Sten. (2019, February 18). What Are the Dutch Waterschappen? Transparent 
Language. https://blogs.transparent.com/dutch/what- are- the- waterschappen/

Story, R. (2016). Estimate of the Average Annual Cost for Disaster Financial 
Assistance Arrangements Due to Weather Events. Office of the Parliamentary 
Budget Officer. https://www.pbo- dpb.gc.ca/web/default/files/Documents/
Reports/2016/DFAA/DFAA_EN.pdf

Task Force on Climate-Related Financial Disclosure [TCFD]. (2020). 2020 
Status Report. https://www.fsb.org/wp-content/uploads/P291020-1.pdf

Thistlethwaite, J., Henstra, D., Peddle, S., & Scott, D. (2017). Canadian Voices 
on Changing Flood Risk: Findings from a National Survey. Interdisciplinary 
Centre on Climate Change, University of Waterloo, and Partners for Action. 
https://uwaterloo.ca/climate- centre/sites/ca.climate- centre/files/uploads/
files/canadian_voices_on_changing_flood_risk_fnl.pdf

Toonen, T. A., Dijkstra, G. S., & van der Meer, F. (2006). Modernisation and 
Reform of Dutch Waterboards: Resilience or Change? Journal of Institutional 
Economics, 2(2), 181. http://dlc.dlib.indiana.edu/dlc/bitstream/handle/ 
10535/6494/modernization%20and%20reform.pdf?sequence=1&origin=p
ublication_detail

Trudeau, J. (2019). Minister of Natural Resources Mandate Letter. Government 
of Canada. https://pm.gc.ca/en/mandate- letters/2019/12/13/minister-  
natural- resources- mandate- letter

16 Climate Risk on the Rise: Canada’s Approach to Limiting… 

https://www.ipsos.com/sites/default/files/ct/news/documents/2021-04/mnp_debt_index-release-2019-10-28-v1.pdf
https://www.ipsos.com/sites/default/files/ct/news/documents/2021-04/mnp_debt_index-release-2019-10-28-v1.pdf
https://www.scc.ca/en/standardsdb/standards/30203
https://www.scc.ca/en/standardsdb/standards/30203
https://www.statista.com/statistics/604257/median-house-prices-quebec/#:~:text=The average price for a,to be 340,200 Canadian dollars.&text=Located on the eastern side,8.39 million people in 2018
https://www.statista.com/statistics/604257/median-house-prices-quebec/#:~:text=The average price for a,to be 340,200 Canadian dollars.&text=Located on the eastern side,8.39 million people in 2018
https://www.statista.com/statistics/604257/median-house-prices-quebec/#:~:text=The average price for a,to be 340,200 Canadian dollars.&text=Located on the eastern side,8.39 million people in 2018
https://www.statista.com/statistics/604257/median-house-prices-quebec/#:~:text=The average price for a,to be 340,200 Canadian dollars.&text=Located on the eastern side,8.39 million people in 2018
https://www.statista.com/statistics/604228/median-house-prices-canada/#:~:text=The average Canadian house price,over the three year period
https://www.statista.com/statistics/604228/median-house-prices-canada/#:~:text=The average Canadian house price,over the three year period
https://www.statista.com/statistics/604228/median-house-prices-canada/#:~:text=The average Canadian house price,over the three year period
https://blogs.transparent.com/dutch/what-are-the-waterschappen/
https://www.pbo-dpb.gc.ca/web/default/files/Documents/Reports/2016/DFAA/DFAA_EN.pdf
https://www.pbo-dpb.gc.ca/web/default/files/Documents/Reports/2016/DFAA/DFAA_EN.pdf
https://www.fsb.org/wp-content/uploads/P291020-1.pdf
https://uwaterloo.ca/climate-centre/sites/ca.climate-centre/files/uploads/files/canadian_voices_on_changing_flood_risk_fnl.pdf
https://uwaterloo.ca/climate-centre/sites/ca.climate-centre/files/uploads/files/canadian_voices_on_changing_flood_risk_fnl.pdf
http://dlc.dlib.indiana.edu/dlc/bitstream/handle/10535/6494/modernization and reform.pdf?sequence=1&origin=publication_detail
http://dlc.dlib.indiana.edu/dlc/bitstream/handle/10535/6494/modernization and reform.pdf?sequence=1&origin=publication_detail
http://dlc.dlib.indiana.edu/dlc/bitstream/handle/10535/6494/modernization and reform.pdf?sequence=1&origin=publication_detail
https://pm.gc.ca/en/mandate-letters/2019/12/13/minister-natural-resources-mandate-letter
https://pm.gc.ca/en/mandate-letters/2019/12/13/minister-natural-resources-mandate-letter


390

U.S. Securities and Exchange Commission [SEC]. (2021). A Climate for Change: 
Meeting Investor Demand for Climate and ESG Information at the SEC. https://
www.sec.gov/news/speech/lee- climate- change

Zou, J. J. (2020, February 25). Climate Change and Soaring Flood Insurance 
Premiums Could Trigger Another Mortgage Crisis. Vox Media. https://www.
vox.com/2020/2/25/21146896/climate- change- fema- flood- insurance-  
mortgage- crisis

 D. Filippi and K. Bakos

https://www.sec.gov/news/speech/lee-climate-change
https://www.sec.gov/news/speech/lee-climate-change
https://www.vox.com/2020/2/25/21146896/climate-change-fema-flood-insurance-mortgage-crisis
https://www.vox.com/2020/2/25/21146896/climate-change-fema-flood-insurance-mortgage-crisis
https://www.vox.com/2020/2/25/21146896/climate-change-fema-flood-insurance-mortgage-crisis

	16: Climate Risk on the Rise: Canada’s Approach to Limiting Future Climate Impacts
	1	 Introduction
	2	 Canada’s Efforts in Climate Adaptation
	2.1	 Standards & Guidelines
	2.2	 Site-Specific Guidance
	2.3	 Financial Standards and Disclosure Guidelines

	3	 Case Study of Global Climate Adaptation Efforts
	3.1	 The Netherlands: A Three-Tiered Approach
	3.2	 FEMA in the United States
	3.3	 Flood Re
	3.4	 Global Adaptation Measures: Disclosure of Risk

	4	 How Can Canada Better Adapt to Climate Change?
	5	 Conclusion
	References




