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Abstract By using risk-adjusted price signals to transfer

responsibility for property-level flood protection and

recovery from governments to property owners, flood

insurance represents a key tenet of the flood risk manage-

ment (FRM) paradigm. The Government of Canada has

worked with insurers to introduce flood insurance for the

first time as a part of a broader shift towards FRM to limit

the growing costs of flooding. The viability of flood

insurance in Canada, however, has been questioned by

research that disputes the utility of purchasing coverage by

property owners. This study tested this assumption by

drawing on public opinion survey data to assess factors that

influence decisions about the utility of insurance. The

findings reveal that Canadians have limited knowledge of

flood insurance coverage, exhibit a low willingness-to-pay

for both insurance and property-level flood protection

measures, and expect governments to shoulder much of the

financial burden of flood recovery through disaster

assistance.

Keywords Flood insurance � Flood risk

management � Risk-sharing � Willingness-to-pay

1 Introduction

Globally, flooding is the most common and most costly

natural hazard (United Nations 2015). In the coming dec-

ades the costs associated with flooding are expected to rise

as a result of population growth and expansion of economic

activities in flood-prone areas, as well as more frequent and

severe extreme weather triggered by climate change (Casey

2015; Winsemius et al. 2016). Flood management has

traditionally been dominated by governments, typically via

expensive structural controls (for example, dykes) that

were meant to separate water from people and property. In

response to increasing flood losses, however, this approach

has received sustained criticism, and there is an emerging

embrace of the principles of integrated flood risk man-

agement (FRM) (Sayers et al. 2013). Flood risk manage-

ment is a strategic framework that focusses on reducing the

consequences of flooding by sharing responsibility among

a wide range of stakeholders, and coordinating and

implementing a diversity of strategies designed to reduce

risk across scale and sectors (Begum et al. 2007; Klijn et al.

2008; Simonovic 2013). Flood risk management empha-

sizes both structural and nonstructural approaches to

reduce and manage flood risk, and embraces measures

across five interrelated domains: prevention (for example,

land-use planning), defense (for example, dykes), mitiga-

tion (for example, property-level flood protection), prepa-

ration (for example, warning systems), and recovery (for

example, financial compensation) (Hegger et al. 2016).

Flood insurance is regarded in many countries as an

essential nonstructural tool for FRM for three reasons.

First, it is a legitimate and efficient means to finance

household recovery from flood damages (Sayers et al.

2013, p. 9). Second, insurance premiums that are set based

on the risk of loss create a price signal that can deter risky
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choices while stimulating protective behavior, thereby

reducing the financial and logistical burden on govern-

ments for disaster recovery (Filatova 2014). Finally, flood

insurance shares risk and responsibility beyond govern-

ments by engaging the private resources of insurers and

property owners themselves, which is a key objective of

FRM (World Meteorological Organization 2013).

However, flood insurance is vulnerable to two market

imperfections: adverse selection and moral hazard.

Adverse selection arises when insurers make coverage

available as an add-on to existing policies, but offer it only

in areas classified as low-risk or, conversely, when only

property owners located in high-risk areas purchase cov-

erage (Sandink et al. 2016). In either case, there is a barrier

to market penetration—the proportion of the target market

that has purchased insurance—which is critical to achiev-

ing a broad pool to spread risk across policyholders. The

second problem, moral hazard, refers to the risk that

insurance coverage could actually increase vulnerability

because insured property owners have less incentive to

adopt risk-reduction measures based on their expectation of

compensation for loss (Hudson et al. 2017).

Furthermore, a viable flood insurance market requires

both a supply of affordable coverage as well as sufficient

demand from property owners who are willing to relinquish

a specified payment (premium) in exchange for the insur-

er’s promise of compensation in the event of flood-related

financial loss. To assess the viability of a particular flood

insurance market, therefore, it is essential to examine

factors that influence consumer decisions to purchase

insurance and to adopt behaviors that reduce adverse

selection and moral hazard. Unlike other jurisdictions, such

as Germany, the Netherlands, and Scotland, there has been

little analysis of Canada’s flood insurance market, which is

in a unique position as the country is promoting the

deployment of flood insurance as a key means of transi-

tioning towards risk-based flood management (Botzen and

van den Bergh 2012; Seifert et al. 2013; Owusu et al.

2015).

A key question in Canada is whether demand among

property owners will be sufficient to make flood insurance

viable, in light of significant policy gaps in Canada’s

broader approach to flood risk management. These gaps

include outdated and inaccessible flood maps, insufficient

government engagement to encourage individual respon-

sibility, weak resources to motivate the adoption of prop-

erty-level flood protection, and moral hazard associated

with public disaster assistance. To date, no study compre-

hensively assesses the factors influencing demand for flood

insurance in Canada using public opinion data.

This article seeks to address this gap by describing the

results of a survey that probed the attitudes and opinions of

property owners as a way to gauge the viability of flood

insurance in Canada. The article begins by briefly con-

textualizing Canada’s flood insurance market and by dis-

cussing the study’s approach to assessing its viability from

a supply and demand perspective. The third section draws

on existing scholarship to identify several factors that

influence consumer behavior in insurance markets. The

research design and survey methods are then presented,

offering details on the sampling strategy and data analysis.

The fifth section presents the survey results, organized into

several subsections that relate to the influential factors

identified in existing literature. The sixth segment discusses

how the results align with existing assumptions on the

barriers to viable flood insurance in Canada. The article

concludes by summing up the main points of the findings

and offering some policy considerations.

2 The Viability of Flood Insurance in Canada

Although most property insurance policies include cover-

age for basement flooding caused by sewer backup or

broken pipes, until recently Canadians could not buy

insurance against overland flooding, which results from

water seeping into buildings through windows, doors, and

cracks. This is because it was deemed to lack economic

viability due to a lack of randomness (that is, we can

predict with relative certainty where flooding is more likely

to occur) and mutuality (that is, only a minority of all

homeowners are exposed to flood risk) (Sandink et al.

2016).

Overland flood insurance first became available to

Canadian property owners in 2015, prompted largely by a

series of pressures that followed from a devastating flood in

Calgary, Alberta in 2013. First, faced with vocal demands

from flood-affected property owners seeking compensa-

tion, Canadian insurers sought to mitigate reputational and

regulatory risk by paying out about CAD 1.7 billion in

claims that should not have qualified for coverage. Second,

when considering flood-related losses from previous years

that averaged about CAD 1 billion annually, insurers rec-

ognized the financial incentive to begin offering flood

insurance (Thistlethwaite 2016). Finally, for several years

the government of Canada had encouraged insurers to

introduce flood insurance as a means to reduce the esca-

lating costs of federal disaster assistance, which were

projected to top CAD 670 million in the coming years

(PBO 2016).

Flood insurance prices are not regulated by government.

Coverage is optional and is typically offered as a stand-

alone endorsement, or is bundled with existing sewer

backup coverage in property insurance policies. Property

and casualty insurers have used flood models to estimate

hazard probability, property exposure, and vulnerability in
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order to determine that coverage is sustainable over time

given uncertainty about the potential loss. They have

worked with modelers to develop flood risk maps for

underwriting coverage while limiting the ambiguity in

predicting high-impact, low-probability flood damages. In

other words, insurers have fulfilled the ‘‘supply-side’’

requirements of a viable insurance market, by ensuring that

flood insurance will be affordable for property owners,

while generating enough premiums to cover damages and

remain profitable.

However, demand is also critical for a viable flood

insurance market. Indeed, as noted by Seifert et al. ‘‘a

possible obstacle for an adequately functioning flood

insurance system is that individuals need to ‘play their role’

in the system and buy insurance’’ (Seifert et al. 2013,

p. 1691). There is more uncertainty associated with the

demand side of flood insurance, because it is contingent on

the behavior of consumers, both in purchasing coverage

and in adopting risk-reduction measures in response to

differentiated premiums. If consumers do not purchase

coverage or respond effectively to insurance price signals,

market penetration will be insufficient to spread risk across

a diverse set of policyholders and there is a higher likeli-

hood of adverse selection and moral hazard.

3 The Utility of Flood Insurance Purchase

Consumer demand for insurance is influenced by the per-

ceived utility of purchasing coverage (Lewis and Nicker-

son 1989). This utility, however, is shaped by a set of other

factors that this section explores in the Canadian context.

Flood risk perception has been identified as an important

factor in shaping the utility of insurance and is defined as

the means through which flood hazards, exposure, and

vulnerability are observed and internalized. Individuals

inform perceptions of flood risk by processing information

that helps assign probability to the negative consequences

associated with flooding (Wachinger et al. 2013). With

respect to insurance, it has been observed that ‘‘demand

depends upon the perceived likelihood of loss and the size

of the conditional loss’’ (Petrolia et al. 2013, p. 228).

Risk perception is a critical ingredient for avoiding

moral hazard and adverse selection, because it (1) influ-

ences how much insurance coverage property owners are

willing to purchase; and (2) motivates them to take prop-

erty-level actions to mitigate risk in response to risk-ad-

justed premiums. Thieken et al. (2007) confirmed this

relationship by noting that households with insurance in

Germany had higher risk awareness and were more likely

to take protective strategies. However, most studies docu-

ment low risk perception among property owners, because

people in flood-prone areas tend to underestimate their risk

(Terpstra and Gutteling 2008; Ludy and Kondolf 2012).

Oulahen (2015) describes how a lack of publicly avail-

able maps that identify properties exposed and vulnerable

to flooding represents a significant policy gap in Canada,

leading many property owners to underestimate their flood

risk and muting their demand for flood insurance. A recent

study confirmed that Canadian flood maps are not sufficient

for influencing risk perception: 62% failed to meet basic

criteria deemed necessary for an individual to determine if

their property is at risk from flooding (Henstra et al. 2019).

Although some flood maps exist in Canada, they have been

developed by provincial governments to inform land use by

regulating development in floodplains, and they have been

underutilized as a tool for public risk communication

(Minano and Peddle 2018). Flood map production in

Canada is fragmented—multiple levels of government

produce maps for different purposes—and most are out-

dated, with a median age of 18 years (MMM Group Lim-

ited 2014).

In addition to risk perception, the decision to purchase

flood insurance is also affected by belief in the effective-

ness of property-level flood protection (PLFP) measures

(Lewis and Nickerson 1989). Specifically, adoption and

willingness-to-pay for PLFP measures limit adverse

selection and moral hazard that constrain the availability

and affordability of insurance. Adoption of PLFP mecha-

nisms by property owners reduces risk and improves an

insurer’s capacity to expand the risk pool by including

policyholders beyond areas of concentrated risk. Similarly,

a high uptake rate of PLFP measures among property

owners indicates a lower moral hazard, because there is

evidence that they respond to the price signal of risk-ad-

justed premiums by investing in mitigation.

The utility of investing in PLFP is linked with an indi-

vidual’s ‘‘coping appraisal’’ or their access to resources,

time, knowledge, and social supports that feed into a belief

that taking action to reduce flood risk will yield benefits

(Birkholz et al. 2014). To achieve this behavioral change,

many jurisdictions have created and funded initiatives that

promote nonstructural flood mitigation by engaging prop-

erty owners in dialogue about local flood risk, the impli-

cations of insurance availability, and resources to support

PLFP measures (Affeltranger 2001). These initiatives

address key motivators for behavioral change, including

trust in FRM authorities, a belief in the efficacy of pro-

tective actions, the availability of resources, and a sense of

personal ownership in FRM (Parker et al. 2009). Local

authorities are the primary actors responsible for this form

of stakeholder engagement on flood risk in Canada, but

recent research confirms outreach has a narrow focus on

information sharing through open houses, social media, and

123

Int J Disaster Risk Sci 265



workshops and rarely engages the public directly (Henstra

and Thistlethwaite 2017).

This gap in flood risk engagement is evident in ongoing

confusion and lack of knowledge about the role of insur-

ance (Thistlethwaite 2016). If property owners are con-

fused about their coverage, they may forgo purchasing

insurance under the assumption that their existing policy is

adequate. Awareness of insurance coverage has received

some attention in Canada. For example, based on a survey

of 1500 Canadians, Square One Insurance Services (2016)

found that 65% of Canadians incorrectly believed that

overland flood coverage was already included in their

home insurance policy. Similarly, in a 2004 survey of 2100

homeowners, Sandink et al. (2010) found that nearly 70%

of respondents believed they were insured for flood dam-

ages, when in fact the majority were not.

Although coping appraisal is considered an important

precursor to purchasing insurance, research has shown that

it needs to be combined with a sense of personal respon-

sibility (Terpstra and Gutteling 2008). This relationship has

been confirmed in studies in Scotland, Spain, and Ger-

many, where surveys found that respondents who believed

they had responsibility for flood risk and were aware of

resources were more likely to take actions that protected

their property, such as purchasing insurance (Lara et al.

2010; Owusu et al. 2015; Thieken et al. 2016). Encourag-

ing personal responsibility for flood protection is often

difficult, particularly in countries like Canada, where flood

recovery has traditionally been financed through govern-

ment disaster assistance programs (Calamai and Minano

2017). Research on insurance demand consistently shows

that the availability of disaster assistance reduces the utility

of purchasing coverage (Lewis and Nickerson 1989; Kim

and Schlesinger 2005; Botzen and van den Bergh 2012;

Bubeck et al. 2013).

In Canada, provinces provide disaster assistance in the

event that local flood losses exceed a particular financial

threshold (for example, 3% of municipal own-source rev-

enue) or if they are deemed extraordinary and therefore

beyond the fiscal capacity of a local authority (Henstra and

Thistlethwaite 2017). If these losses exceed a province’s

capacity to pay, federal disaster assistance is then made

available using a financial threshold defined by costs rel-

ative to population size (Public Safety Canada 2017).

Although flood damage does not qualify for disaster

assistance now that insurance is available, these funds

continue to be drawn upon to finance recovery. As of 2016,

annual payments totaled CAD 600 million annually, which

is a five-fold increase over the annual average of CAD 118

million between 1996 and 2011, and this is largely due to

an increase in flood losses (PBO 2016; Canadian Under-

writer 2017).

Governments in Canada expect newly-available flood

insurance to play a key role in Canada’s transition to FRM,

but insufficient research attention has been devoted to the

viability of the flood insurance market, in light of well-

documented barriers to recognizing its utility among

property owners. The next section discusses the methods

used in the present study, offering details on the survey

design, sampling strategy, and data analysis.

4 Methods

Existing scholarship on flood insurance viability typically

uses willingness-to-pay (WTP) as a measure of whether or

not demand is sufficient to achieve a large enough risk pool

to ensure coverage is available and premiums are afford-

able. For instance, in a survey of Australian homeowners,

Lo (2013) found that noninsured respondents were not

willing to pay an amount that was sufficient, based on

actual reported premiums from insured households. In the

Netherlands, Botzen and van den Bergh (2008,2012) found

that property owners in high-risk areas were willing to pay

a sufficient monthly premium for flood insurance, but that

individuals in low-risk areas were not willing to pay a

sufficient amount. Seifert et al. (2013) surveyed German

homeowners and found that 59% were not willing to pay

anything for flood insurance, and those willing to pay

indicated a mean value of only EUR 26 per month.

Research on WTP for flood insurance in Canada is

limited, but one recent study in Metro Vancouver—a

densely-populated urban area on the west coast that is

vulnerable to flooding—found that a slight majority of

property owners (52%) were willing to pay for insurance,

while 48% reported that they were not interested in flood

insurance at any price (Oulahen 2015). Among those

willing to pay, 68% were willing to pay up to CAD 100

annually, 23% were willing to pay between CAD 100 and

200, and about 10% were willing to pay more than CAD

200.

A bilingual, national survey was deployed in the spring

of 2016; it contained 57 questions that focused on a range

of FRM themes (for example, flood experience, risk per-

ception, responsibility, policy support for FRM). Questions

ranged in their approach, using a five-point Likert scale to

indicate agreement with statements corresponding to

insurance policy scenarios, ranking preferences for WTP

for PLFP and insurance, as well as how responsibility

should be delegated to different stakeholders in flood risk

management and assessments on the uptake of PLFP.

Ethics approval was granted for the survey in March 2016

followed by pretesting questions with 10 flood hazard

experts and a pilot of 25 property owners. Asking Cana-

dians, a survey research firm, administered the survey,
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using strategic random sampling to ensure national repre-

sentativeness, including 500 from Atlantic Canada, 500

from Quebec, 400 from Ontario, 300 from Manitoba and

Saskatchewan, and 300 from each of Alberta and British

Columbia (N = 2300).

One of the objectives of the survey was to assess the

attitudes and actions of Canadians and risk perceptions of

those living in high risk flood areas. As such, the survey

pursued respondents in ‘‘designated areas’’—areas identi-

fied through the Flood Damage Reduction Program as

‘‘subject to recurrent and severe flooding’’ (Environment

and Climate Change Canada 2013). To identify these

respondents, a list of Forward Sorting Areas (FSAs)

obtained from Canada Post, a Crown corporation that

functions as the country’s primary postal operator, was sent

to the survey firm. Panel participants were then screened to

identify their province of residence and to ensure they lived

in a high-risk area.

It is important to note that WTP using contingent

evaluation has been criticized as a survey method for

evaluating insurance demand (Carson and Groves 2007).

Since WTP is based on a hypothetical scenario of insurance

purchase, responses may not be accurate with some, for

example, over-reporting an acceptable price knowing they

do not actually have to pay. Survey designs including

choice experiments or using visualizations to frame risk

have been identified as tools to mitigate these concerns

(Seifert et al. 2013). But to establish a baseline at a national

scale, we chose to adopt the contingent evaluation

approach that is consistent with the limited existing anal-

ysis mentioned above.

5 Results

This section presents the results of the study, organized

according to the factors noted above that have been found

to influence the perceived utility of flood insurance

purchase.

5.1 Willingness-to-Pay

Respondents were asked to identify the price range at

which they would consider purchasing overland flood

insurance that covered their house for 100% of flood

damages. Although exact figures vary, recent outreach by

Canadian insurers suggests that premiums for the average

Canadian household would likely cost between CAD 100

and 200 per year for this type of coverage (CBC News

2017). Results in Table 1 show that only 32% of respon-

dents are willing to pay premiums of CAD 100 ? /year,

and 67% of participants are not yet willing to pay a suffi-

cient amount. Similarly, when respondents were asked ‘‘If

home insurance for river/stream/lake/pond flooding were

made available in your province would you consider pur-

chasing it?’’, only 24% indicated that they would, 50%

reported that they would not, and 26% were unsure.

This low willingness-to-pay could in part be related to

the respondents’ ability-to-pay, since property located in

high risk areas is sometimes occupied by lower-income

residents. Additional analysis confirmed some evidence

that ability-to-pay could be a factor influencing WTP.

While incomes were not found to be low among respon-

dents relative to the Canadian average (the largest share of

respondents earned between CAD 50,000 and 100,000), a

positive relationship was found between pre-tax income

and WTP (P\ 0.0003). This finding confirms ability-to-

pay is a factor explaining WTP consistent with existing

research (Oulahen 2015; Owusu et al. 2015), but the

location of the survey respondents did not influence this

relationship.

5.2 Risk Perception

Of the 50% of respondents who reported that they would

not buy flood insurance, 89% gave the reason that their

home was not at risk of flooding. This low risk perception

was consistent within the wider sample of survey respon-

dents, confirming a barrier to insurance demand. Despite

stratifying the sample to focus on high-risk flood areas,

only 6% knew that they lived in a designated flood risk area

and only 13% believed that their property was vulnerable

to flooding. The survey also asked about respondents’ level

of concern about current and future flood risk. While 30%

were slightly concerned and 12% were somewhat con-

cerned about the current risk of flooding, half of the

respondents expressed no concern about existing risk.

When asked whether property owners thought flood risk

would increase over the next 25 years, 72% believed risk

would remain the same, which is out of step with Canadian

research that finds climate change is going to increase flood

risk in the future (Cheng et al. 2012a, b).

Table 1 Willingness-to-pay of Canadians for flood insurance

How much would you be willing to pay for insurance that

covered 100% of flood damages? (Canadian $)

%

0 –50 33

50 –100 34

100 –200 16

200–300 9

300–400 3

400–500 2

More than 500 2
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Further analysis on these measures of flood risk per-

ception revealed some uncertainty with the relationship

with WTP for insurance. While there is a statistically sig-

nificant relationship between those who believe their

property is vulnerable to flood risk and WTP that exceeds

CAD 100 (P\ 0.05), no relationship is evident with

awareness of living in a high-risk area, nor with concern for

current and future risk. Despite this inconsistency, the

survey results reveal low levels of flood risk perception,

which represent a barrier to recognizing the utility of

purchasing flooding insurance.

5.3 Adoption and Willingness-to-Pay for Property-

Level Flood Protection

To understand awareness of the benefits of flood mitigation

at the property level, the survey asked questions about the

adoption of PLFP and knowledge of flood insurance.

Respondents were asked whether they had adopted 11

common PLFP measures, as well as their willingness to

pay for these measures. Uptake of PFLP measures was

generally weak, and only one—grading soil away from the

home—had been implemented by more than 50% of

respondents. The next highest implementation rates inclu-

ded installation of weeping tile or a foundation drain to

move subsurface water into the sewer system or onto

permeable above-ground surfaces (47%) and removing

expensive items from the basement (27%). More signifi-

cant measures such as the installation of a backwater valve

(a device that shuts to prevent stormwater from backing up

into a home during heavy rain) and a sump pump had been

adopted by only 39% and 29% of respondents, respec-

tively. There is a statistically significant relationship

between the number of PLFP measures adopted and WTP.

Respondents who adopted more than three PLFP options

were willing to pay more for insurance, whereas those who

adopted less than three were less likely to pay (P\ 0.05).

Willingness-to-pay for PLFP reveals a similar pattern:

74% of respondents were not willing to pay more than

CAD 1,000 and nearly half (48%) were not willing to pay

more than CAD 500 for a contractor to install protection

measures. This WTP is insufficient based on estimates

from existing research, which indicate that the cost of flood

protection measures is typically considerably higher

(Keating et al. 2015; Owusu et al. 2015). For example,

installing a backwater valve in an existing Canadian home

is estimated to cost between CAD 1000 and 2000

depending on the quality of existing storm laterals and

plumbing (Sandink 2013).

Similar to the adoption of PLFP measures, there is a

correlation with WTP for insurance. Respondents with a

WTP that exceeded CAD 500 for PLFP were more likely to

pay more for flood insurance (WTP[CAD 100/month),

whereas those with a WTP for PLFP below CAD 500 were

less likely to pay for flood insurance (WTP\CAD

100/month) (P\ 0.0001). This finding is also consistent

with existing research in Canada and is likely explained by

income: respondents with income that exceeded CAD

50,000 annually were more likely to pay for flood insur-

ance, and those with incomes below this threshold were

less likely to pay for insurance (P\ 0.05) (Oulahen 2015).

Shortcomings are also evident in the way that respon-

dents understand the nature of their existing property

insurance coverage. Table 3 demonstrates that there is

considerable uncertainty among respondents concerning

the types of water damage that are covered under their

insurance policy, with roughly half unsure of the eligibility

of all items except sewer backup. This lack of insurance

knowledge is problematic because property owners who

believe they are already insured for overland flooding are

unlikely to purchase additional coverage. Part of the

problem here appears to be inadequate communication by

insurers: among respondents, only 25% had been informed

about the availability of overland flood insurance by their

broker or agent. Flood insurance only became available

among a few companies in 2016, which could explain some

of the uncertainty among brokers and property owners.

Confusion over flood insurance and the lack of outreach

Table 2 Adoption rates of PLFP

Have you completed any of these flood protection measures Adopted (%) Incomplete (%) Not sure (%)

Graded property away from house 56 14 9

Removed expensive items from basement 27 29 5

Weeping tile 47 18 14

Backwater valve 39 20 18.8

Rain barrels connected to downspouts 21 38 7

Elevated electrical/HVAC 35 26 11

Sump pump 29 26 6
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has been documented in smaller scale studies in Canada

(Oulahen 2015; Square One Insurance Services 2016), but

this analysis confirms the problem exists at the national

level.

5.4 Responsibility for Flood Management

A set of survey questions asked respondents to provide

their opinion on the division of responsibility between

governments and insurers in funding the costs of recovery

from flooding. Responses confirmed that there is strong

support for government responsibility rather than insurers

in funding disaster recovery. Respondents were asked to

indicate the proportion of flood damage costs (between 1

and 100%) that governments should pay. A strong majority

(80%) believed that governments should pay for between

50 to 100% of the total costs generated by flood damage.

When asked whether they would purchase insurance if the

government no longer provided disaster recovery assis-

tance, 44% of respondents reported that they would, 35%

were not sure, and 17% indicated that they would not.

These findings suggest that government disaster assistance

may constitute a disincentive to purchasing private flood

insurance, based on an expectation that losses will be

covered. Support for government funded recovery reveals

further evidence that Canadians perceive a limited utility

for the purchase of flood insurance.

6 Discussion

Canadians living in high-risk flood areas generally do not

intend to purchase flood insurance, are unwilling to pay the

premiums required to add overland flood coverage to their

policy, perceive little current and future flood risk, have

implemented little property-level mitigation, exhibit lim-

ited knowledge of existing insurance coverage, and are

confused over the division of responsibility for recovery.

Although the statistical relationship between these factors

and WTP for insurance is inconsistent, the results suggest

that Canadians are uncertain about the utility of purchasing

flooding insurance. This uncertainty can be attributed to

several existing policy gaps.

The fact that so many property owners living in desig-

nated flood risk areas underestimate their flood risk is due

in part to a lack of publicly available maps that identify

properties exposed and vulnerable to flooding (IBC 2015).

Other countries have developed online flood information

portals to make mapping information publicly accessible,

as evidenced in countries including Australia, Belgium,

Germany, the Netherlands, the United States, and the

United Kingdom (de Moel et al. 2009). In the U.K., for

example, flood risk maps are developed and made public

by the Environment Agency (EA), whereby property

owners can use their postal code to identify their property’s

flood risk. Local governments consult with the EA when

development is proposed in areas at risk of flooding

(DEFRA 2017).

Regular map updates are required to recognize changing

risk in response to development or shifting hydrological

cycles (European Commission 2007; FEMA 2017).

Governments and insurers have coordinated map produc-

tion in some countries to ensure consistency between

public risk information and data used to make coverage

decisions. In Germany, for example, governments have

established four flood zones, each with different insurance

coverage conditions (Sandink et al. 2010). Since these

maps are informed by insurers, brokers and property

owners enjoy more confidence in determining whether to

purchase coverage. A similar coordinated strategy could

address the low levels of flood insurance awareness in

Canada. Survey results from the 2016 national survey

reveal strong public support for these international

approaches to flood risk mapping. Almost all respondents

(92%) agreed that flood risk maps should be made publicly

available, that provinces should require municipalities to

use maps 10 years old or newer (88%), and that property

sellers in high flood risk areas should be required to dis-

close the risk to potential buyers (91%).

Although flood risk information has been proven to

support the intention to purchase flood insurance, a belief

that insurance and other measures (for example, PLFP) are

effective in reducing risk is also necessary to improve the

Table 3 Understanding of property insurance coverage

Does your insurance cover: Yes (%) No (%) Not sure (%)

Heavy rain entering windows, doors, or vents 32 18 50

River flooding entering windows, doors, or vents 14 37 49

Sewer/water backup 58 12 30

Coastal storm entering through windows, doors, or vents 12 41 48

Ground water through basement walls and floor 28 22 50
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utility of insurance purchase. Other countries have recog-

nized this and have developed national programs to support

local engagement efforts. In England, for example, the

Pathfinder Program funded local flood wardens who edu-

cate community members on risk reduction, resources and

programs that support PLFP, and the impact of past floods

(Twigger-Ross et al. 2015).

In Canada, a lack of resources from upper-tier govern-

ments is a barrier to expanding these programs. A 2016

Auditor General report that reviewed the federal govern-

ment’s spending on disaster management, for instance,

revealed that funding for flood mitigation (for example,

programs supporting PLFP, mapping, and risk assessment)

have not been a priority (OAG 2016). The Government of

Canada recently committed CAD 200 million (over

5 years) to the National Disaster Mitigation Program

(NDMP) with the objective of improving local, nonstruc-

tural risk mitigation, including risk assessments, flood

mapping, mitigation planning, and small-scale projects

such as flood warning systems and replacing urban flood

infrastructure (Government of Canada 2018). However, the

program requires local governments to pay 50% of project

costs, which limits the consistency and resources necessary

for sufficient institutional capacity at the local level

(Shrubsole 2000). Although the funding is being used to

support risk mapping and assessment, no funded projects

have involved engagement with the public, which is needed

to improve coping appraisal and an understanding of how

flood insurance yields benefits (Thistlethwaite and Henstra

2017).

Finally, governments must reduce their role in sup-

porting recovery through disaster assistance. Although

governments generally recognize that the cost of disaster

assistance is unsustainable in light of growing flood losses,

they routinely bend to political pressure in the aftermath of

major flood events (Wamsley and Schroeder 1996; Cala-

mai and Minano 2017). Moreover, insurance is not

affordable in many high-risk areas, despite provincial

efforts to signal to property owners that flood-related

damage will not be eligible for disaster assistance where

flood insurance is available (for example, British Columbia

2016; Manitoba 2017). To expand coverage and limit the

deployment of disaster assistance, a recent industry-led

proposal endorses a risk pool similar to the Flood Re model

adopted in the United Kingdom (IBC 2019). A risk pool

approach could address the findings that those with lower

incomes are less likely to purchase insurance by subsidiz-

ing the price of coverage. The report notes that limiting the

availability of disaster assistance is a critical precondition

for the scheme’s viability, but the federal government has

not indicated that such reform is likely, and most provinces

oppose such limits, arguing that they cannot afford to

absorb additional costs. More broadly, most property

owners seem unaware of changes in the insurance market,

and high-risk areas where insurance is unavailable will

remain dependent on government assistance.

7 Conclusion

Flood insurance is considered a critical nonstructural pol-

icy tool in effective flood risk management. Risk-adjusted

premiums generate price signals that incentivize risk

reduction and redistribute risk and responsibility away

from governments and individual property owners to a

large risk pool. The viability of flood insurance, however,

is contingent on a set of precarious conditions. Insurers

must be able to predict and price risk at a level that is

affordable, sufficient to compensate for potential claims,

and risk-adjusted to limit adverse selection and moral

hazard. Consumer behavior that supports demand for

coverage and responds to risk-price signals is critical for

insurers to maintain the balance between affordability and

risk-adjustment to manage adverse selection and moral

hazard.

Research using public surveys has sought to understand

consumer behavior in other countries, but analysis of

Canada’s emerging insurance market has been scarce. This

study addressed this gap by using nationally representative

public opinion data to assess perceptions of the utility of

purchasing insurance. The findings reveal a low WTP,

particularly in high-risk areas where almost all respondents

underestimate their flood risk, and a majority still believe

governments should pay half of recovery costs. Respon-

dents demonstrated limited willingness-to-pay and weak

adoption of property-level flood protection, were unaware

of the benefits of flood insurance, and demonstrated con-

fusion over the differences in available coverage, which

signal limits in individual coping appraisal, as well as weak

knowledge of the benefits of purchasing insurance or taking

action to reduce risk.

The findings of this study are consistent with other

research on the barriers to viable flood insurance that

identify some important preconditions, including accessi-

ble flood risk mapping, funding and programming to sup-

port local mitigation and adoption of PLFP, and limits on

the availability of disaster assistance. The results also

justify further research to help identify how these strategies

can improve the utility of flood insurance. Alternative

methods to determine willingness-to-pay, such as disclos-

ing the level of risk through a visualization (for example,

risk ladder, or 3D visualization) or testing different policy

scenarios, could refine some of the inconsistencies found in

this study and improve the links between utility and dif-

ferent policy interventions. Different flood mapping visu-

alizations and formats could also be tested in small
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controlled experiments to identify whether barriers to

insurance demand are mitigated.

This study also confirms an opportunity for Canadian

governments to adopt policies that strengthen the consumer

demand required for viable flood insurance. In particular,

better coordination is needed to assign responsibilities and

broaden the portfolio of policy instruments employed in

flood management. The current approach relies on local

governments to encourage insurance demand by accessing

funding for risk maps and stakeholder engagement on a

project-by-project basis and underutilizes the resources and

capacity of the federal government. This approach con-

trasts sharply with those of Canada’s industrial counter-

parts, in which the national government plays a key role on

coordinating responsibilities between levels of

government.
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