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Executive Summary

In early 2023, there was a marked increase
in the cost of reinsurance for insurance
companies, and restructuring imposed
significant changes in coverage, including
higher retentions. Everyone involved,
including long-term industry veterans,
described the 2023 renewal season as one
of the toughest ever. Importantly, the
restructuring was not anticipated by most
involved. This report explores a range of
catastrophe financing issues, including
lessons from the 2023 reinsurance renewal
experience, industry advocacy for an
earthquake liquidity backstop, the idea of a
government reinsurance program to address
high-risk residential flooding, and other
challenges that may emerge, with a focus on
the implications for the insurance industry
in Canada over the next 10 years.

The report begins with an exploration of
what a catastrophe is. Three dimensions
considered in this report include catastrophic
events where insurance claims exceed $1
billion, catastrophic years when total claims
from small and large events combined
exceed $3 billion, and a mega catastrophe
with industry claims greater than $35 billion.
Catastrophe risk has increased in frequency
and severity. There have been 10 catastrophic
events in Canada, including nine over the
11-year period since 2013. There have been
five catastrophic years, including the last
three years. These events and years present
circumstances when catastrophe financing
is critical for the successful operation of
property insurers in Canada. Moreover, it
is inevitable there will eventually be a year
when industry claims exceed $35 billion.
Plausible, extreme losses present additional
challenges for the industry and society as they
may introduce systemic risk.

In the early 1980s, catastrophe claims paid
by the Canadian insurance industry were
$150 million a year, on average, adjusted for
inflation. In 2024, the industry paid more than
$8.5 billion in catastrophe claims. Claims

increased 50-fold over 40 years. This report
explores the factors driving losses higher.
Climate change is increasing the frequency
and severity of many hazards. Also, values at
risk are growing faster than the overall rate
of inflation. The housing crisis and inflation
are adding to construction costs, particularly
in Toronto, Vancouver, and remote areas.
Population growth increases the number
of risks covered by the industry. The rate
of catastrophe claims growth has been
remarkably stable for more than 40 years,
warning that these factors are deeply rooted.

There are a number of financing options
used by Canada’s insurers. Importantly,
this begins with capital and surplus at risk.
Reinsurance purchased from independent
carriers is the primary source of catastrophe
financing. Some companies manage part
of their risk through reinsurance provided
within a corporate group. Also, indexed linked
securities, including catastrophe bonds, have
increased in popularity over the past decade
as an alternative to traditional reinsurance,
particularly in the United States. Public
reinsurance is a financing option in several
countries that may be introduced in Canada,
starting with high-risk residential flooding.
Since the 2023 renewal season, more of the
financing risk for wildfires and severe storms
shifted to insurance companies through
higher retentions and a constrained appetite
from reinsurers on frequency layers that
contribute to earnings volatility protection.

Catastrophic events can threaten the solvency
of an insurance company. More than 500
insurance companies worldwide have become
insolvent since 2000, and some failed as a
result of extreme events. Catastrophe finance
is a critical tool for managing solvency risk
from severe events. Models and claims
experience estimate the potential costs, while
design of reinsurance programs spread the
risk consistent with the risk tolerance of the
insurer. In contrast, a mega catastrophe has
the potential to threaten the solvency of the
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insurance industry as a whole. Fortunately,
systemic risk is very low in the Canadian
insurance industry, but it does exist. Systemic
risk is a challenge for society, not just the
insurance industry, and requires partnership
with government to prepare for an event
where losses may exceed the industry’s

capacity to pay.

Supervising catastrophe risk management is
a critical element of prudential regulation
in Canada. The Office of the Superintendent
of Financial Institutions and insurance
regulators in Quebec, British Columbia,
and Ontario require insurance companies
to demonstrate each year that they have
reinsurance, surplus capital, and other
financial capacity to successfully respond
to the impact of a very large earthquake.
Companies must demonstrate engagement
of senior management and members of their
board in the active management of earthquake
and climate-related risk. Companies are
required to conduct stress tests to measure
their financial capacity to respond to the
impact of multiple large events like wildfires,
flooding, windstorms, and earthquakes.
Catastrophe risk is also of growing
interest to market conduct regulators. The
Canadian Council of Insurance Regulators
issued a series of discussion papers setting
expectations for the industry to communicate
coverage options and policyholder risk.
Moreover, governments also provide disaster
financial assistance to property owners that
do not have insurance for hazards like a high
risk of flooding.

Insurance is a promise. Payment of a premium
establishes a promise to pay if a covered
loss occurs. Increasing catastrophe losses
create challenges for the industry relating
to affordability, availability, time required to
respond, time required to close a claim, and
difficulties working with recovery agencies.
Capacity to pay claims has not been an issue.
That is to say, catastrophe financing has
been managed well. Nevertheless, there are

limits to the industry’s capacity to manage
sustained increases in the frequency and
severity of catastrophe claims. Most buildings
and infrastructure, new and old, are at risk
because they do not have adequate protection.
This must change. Aggressive investments
in resilience are needed to break the trend
of rising loss and damage. The insurance
industry, in partnership with government
and other stakeholders, must confront the
unsustainable trend of underinvestment in
protection. Ultimately, the most important
catastrophe financing opportunity for the
Canadian insurance industry involves
increasing society’s preparedness through
investments in loss prevention.

Recommendations for the
Canadian insurance industry with
respect to catastrophe financing:

Over the next 10 years, senior management
in most insurance companies should
spend more time addressing the growing
importance and complexity of catastrophe
financing and the broader implications for
the company. Annual catastrophe claims paid
by the industry in Canada 15 or 20 years ago
were about $1 billion a year. Catastrophe
claims over the next 10 years are expected
to be much higher. More claims result in more
capital at risk and require more reinsurance
coverage. An appropriate reinsurance
program may become more difficult to
design and perhaps secure. Some years there
will be rate increases that are discovered
after annual budgets have been completed.
Unanticipated increases in reinsurance costs
may have consequences across the company,
like concerns over rate adequacy, while higher
retentions increase earnings volatility.

If needed, the insurance industry must be
prepared to take action if the availability or
affordability of reinsurance is threatened.
The Canadian insurance market has been
attractive to global reinsurers. Affordable
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reinsurance capacity has been available to
meet the needs of the Canadian insurance
industry at a cost that has been attractive
to insurers and reinsurers. Industry pricing
and coverage commitments have built in an
expectation that affordable reinsurance will
remain available. Nevertheless, the insurance
industry should be prepared to act if concerns
arise about the availability and cost of
reinsurance, as this would represent a threat
to the industry. Availability of coverage from
some reinsurers was significantly curtailed
during World War II. Canada and several
other markets considered regulations to
require reinsurers to significantly increase the
capital retained in each market, contrary to
the design and purpose of global risk sharing.
Inappropriate design of public reinsurance
has the potential to displace current
providers. Further consolidation may reduce
the capacity of insurers to diversify their risk.

There are limits in the financial capacity
of the insurance industry to respond to
very large catastrophes, so it is important
to formalize the role of the government to
provide a liquidity backstop to address this
systemic risk. The insurance industry has
demonstrated its financial capacity to respond
to large hazards. While these hazards are
unlikely at any point in time, it is inevitable
over the longer term that circumstances will
arise with the potential to overwhelm the
financial capacity of the insurance industry.
Aknown risk involves a very large earthquake
in Montreal or Vancouver. The industry has
acknowledged the risk and presented a

solution. The need is to secure a commitment
from the federal government to provide a
liquidity backstop if required.

Significant investment in seismic and
climate resilience is a core strategy for the
insurance industry to manage catastrophe
financing over the longer term. First, those
who benefit from asset owner investments
in loss reduction—governments, insurers,
asset owners, lenders, and others—must
work together to develop coordinated
financial incentives that are effective in
securing increased resilience investments by
homeowners, businesses, and infrastructure
owners. If bold actions are not taken, current
trends could lead to a crisis of insurance
affordability and availability. Second, the
insurance industry must integrate seismic and
climate resilience in all aspects of its work—
coverage redesigned to add resilience when
responding to claims, communications with
policyholders designed to share resilience
knowledge and proven protection practices,
and pricing that appropriately rewards those
who are resilient. Most Canadians remain at
risk. Industry efforts to promote resilience
have not been sufficient. Larger gains require
partnership. Municipal governments have
been the first to take action. Ultimately,
the resilience solution to the catastrophe
financing challenge will involve significant
investments in preparedness by homeowners,
businesses, and builders empowered by
awareness, directed by regulations, and
encouraged by financial incentives.

vii
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Foreword

Since 2007, the Insurance Institute is proud
to have published more than a dozen reports
on emerging issues impacting the property
and casualty insurance industry in Canada.
These reports address the changing workforce,
cyber risks, automated vehicles, the sharing
economy, climate change, AI and big data,
risk management, social unrest, and now
catastrophe financing.

This research report, and our series of reports
more broadly, offer information and insights
to assist P&C organizations deepen their
understanding of how emerging risks will
impact insurance products and services in
Canada over the next five to ten years.

The frequency and severity of large loss events
has increased and is expected to continue to
rise in the near term and future. This report
provides a lens into catastrophe financing,

which is essential to prevent insolvency,
smooth earnings, and ensure capacity for the
timely payment of claims. We focus on the
factors driving loss costs higher, financing
options, evolving regulations, and challenges
expected for the industry.

The hope is that this research report is not
only helpful and interesting but also lays the
foundation for continued leadership by the
insurance industry as society works to address
the challenges resulting from climate change.

Sincerely,

PETER HOHMAN, FCIP, MBA, ICD.D
PRESIDENT & CEO
THE INSURANCE INSTITUTE OF CANADA
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Introduction

Toronto, Montreal, Vancouver, Ottawa, and
Calgary are the five largest cities in Canada.
All five experienced hundreds of millions of
dollars in severe storm damage in the same
year, 2024. Record numbers of Canadians
experienced losses or know of family and
friends with losses. And everyone is talking
about severe weather, wildfires, and insurance.

In the 1960s and 1970s, insurance catastrophe
claims were in the tens of millions of dollars
each year—so low that the industry did
not measure and track these claims. Forty
years ago, the insurance catastrophe claims
were $150 million a year, on average, and
the industry’s primary focus was on auto
insurance reforms that sought to remove
the use of age, sex, and marital status as
rating criteria. Seven or eight years later,
catastrophe losses doubled to $300 million
ayear, while the industry fought the threat to
introduce public auto insurance in Ontario.
Catastrophe losses doubled again, again,
again, and again—reaching $8.5 billion in
2024. Catastrophe loss and damage is now
firmly established as a priority concern for
the insurance industry and society.

Disasters are complex. This report focuses on
catastrophe financing. Other industry issues
are the speed of response, communicating
coverage options, availability, affordability,
underinsurance, use of settlements, product
innovation, working with government
agencies, debris removal, additional living
expenses, and others. The good news is that
the increase in the frequency and severity
of disasters in Canada has not resulted
in concern about the ability of insurance
companies to pay claims. The insurance
industry is financially sound and well
prepared for large loss events. Catastrophe
finance has been managed well.

More good news is that the 40-year trend
of alarming claims growth can be broken
if Canadians invest in proven resilience
measures. For example, investment of a few
hundred million dollars in the Red River

Floodway prevented more than $50 billion in
flood damage. On a smaller scale, investments
in proven protective measures for a home or
business at risk will generate savings many
times greater than the initial cost. Presently,
however, most homes, businesses, and
infrastructure are not appropriately protected.
Affordable resilience solutions are known
in the expert community but are absent in
existing homes and most new construction.
This must change.

However, it remains unclear what progress on
loss prevention will be evident over the near
term. It is prudent to assume that catastrophe
losses will continue to trend higher over the
next 10 years. More claims require more
funds. The industry must maintain adequate
pricing for the risks assumed. Insurers must
secure sufficient reinsurance to protect their
capital and support payment of claims. The
insurance industry should expect increased
attention from policyholders, regulators,
shareholders, and others seeking assurance
about the industry’s ability to pay claims,
while also being concerned about the
affordability and availability of cover. Industry
management of and financing catastrophe
risk will significantly shape perceptions of
the industry for most Canadians over the
next 10 years.

This report will explore the implications
for the insurance industry in Canada of
catastrophe financing. Some questions
addressed include:

e What is an insurance catastrophe?

e What is driving catastrophe
losses higher?

e What financing options are available?
e What is solvency and systemic risk?
e What is the changing role of regulation?

e What is the insurance promise and
resilience solution?
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Six critical questions
What is an insurance catastrophe?

Canadians likely experienced
$14 to $16 billion in insured and
uninsured catastrophe damage
in 2024 when insurers paid $8.5
billion in catastrophe claims,
the difference representing the
insurance gap.

A catastrophe is a sudden, large loss with
the potential to significantly challenge
the financial health of a well-functioning
insurance company. This report focuses
on tools used by insurers to manage and
finance catastrophe events. Accordingly, the
definition of catastrophe used here addresses
the impact on the insurance industry.
Elsewhere, analysis of emergencies, disasters,
and catastrophes may focus on broader
societal impacts—loss of life, injuries, time
required to recover, impact on vulnerable
populations, and so on. These are essential
issues for society, but they are not directly
linked to how insurers finance catastrophe
exposure, which is addressed here.

For this report, an insurance claims
catastrophe is an event where insurance
claims for the industry are in excess of §1
billion. A catastrophic year will have total
insurance claims in excess of $3 billion across
all measured events, large and small. And a
mega catastrophe would have insurance
claims in excess of $35 billion in the same year.

These definitions are useful for this report,
yet they will require modification over
time as financial preparedness and impact
expectations evolve. The objective is to
identify events or years when circumstances
have the potential to significantly challenge
the performance of an insurance company
that is in good financial health or threaten to
overwhelm the insurance industry as a whole
without government support.

It is important to acknowledge the insurance
gap. Swiss Re estimates that in Canada and
the United States insurance covered about 60
percent of total damage from extreme events
over the period from 2014 to 2023.! Some
homeowners and businesses do not purchase

Perry & Quarantelli, What Is a Disaster?
Perry, “What Is a Disaster?”

Sw N —

coverage. Insurers impose deductibles and
limits. Most governments do not purchase
insurance coverage for their infrastructure
and other assets. Canadians likely experienced
$14 to $16 billion in insured and uninsured
catastrophe damage in 2024, where insurers
paid $8.5 billion in catastrophe claims; the
difference is the insurance gap.

A terrible disaster

More than 40 years ago, the disaster research
pioneer Enrico Quarantelli spearheaded
a series of volumes exploring “what is a
disaster?”* This work was a collaboration
with leading researchers of the era. Others
are continuing this research today. Dozens
of alternate and conflicting definitions
were discovered and assessed. Professor
Quarantelli concluded that “it would be
difficult to deny that there is substantial lack
of consensus” about what a disaster is.?

Dr. Quarantelli, a sociologist, concluded that
disasters are inherently a social phenomenon.
Each disaster is rooted in our social structure.
To use a Canadian illustration, in 2021 Logan
Lake, British Columbia, had no lives lost or
structures destroyed when threatened by an
enormous wildfire because the community
actively invested for more than 25 years in
wildfire protection and had the capacity to
work with partners to mount a successful
defence of the community.* In contrast,
Fort McMurray, Jasper, Kelowna, Lytton, and
other communities experienced extensive
destruction because they were not as
prepared. Each community was threatened by
fire, but the ultimate impact was determined
by the behaviour of the community, a
social phenomenon, not just exposure to a
major wildfire.

Swiss Re, "How Big Is the Protection Gap from Natural Catastrophes Where You Are?”

Fletcher, “Premier Says Logan Lake Wildfire Prevention a Model for B.C"
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The United Nations defines a disaster in
social terms: “A serious disruption of the
functioning of a community or a society
involving widespread human, material,
economic or environmental losses and
impacts, which exceeds the ability of the
affected community or society to cope using
its own resources.” The United Nations
defines more than 50 terms in its report
on terminology for disaster risk reduction,
including “disaster,” but does not define
“catastrophe.”

In the United States, the Federal Emergency
Management Agency’s glossary identifies
758 terms, including “disaster” and “large
disaster,” but it does not define “catastrophe.”
The Insurance Institute of Canada and
the Insurance Bureau of Canada provide a
glossary of almost 250 insurance terms. An
“insurance claims catastrophe” is defined
as “A sudden and unexpected event causing
many insured claims, often on a large scale.
The event often creates an urgent situation
of need for policyholders that is a challenge
to service due to the scarcity of resources in
the aftermath.””

The Cambridge dictionary defines a
“catastrophe” as “a terrible disaster,” which is
helpful simplicity for a complex phenomenon.®

Catastrophic events

The Halifax explosion of 1917 was a large
disaster, but it was not an insurance claims
catastrophe because insurance did not
make a major contribution to the recovery.
At least 1,782 people were killed and more
than 9,000 injured.® In addition, more than
1,630 homes were destroyed by the blast and

fires that followed (five times more homes
than were lost in the recent Jasper wildfire),
and 12,000 homes were damaged.'® Most of
the industrial core of Halifax, schools, and
hospitals were destroyed. The estimated
damage was $35 million, which would be
more than $700 million (when adjusted for
inflation). Halifax could not have recovered
on its own. Assistance was provided from
across the Maritimes and New England.
About $30 million in financial aid was raised
to rebuild the community, including funds
from the federal, British, and Massachusetts
governments. The Halifax explosion, however,
did not result in catastrophic insurance claims.

The 1998 ice storm was Canada’s first
insurance claims catastrophe with $2.6 billion
in claims paid (adjusted for inflation)."
This was the first event in Canada where
claims were paid in excess of $1 billion. The
financial impact on insurance companies
was three times greater than any previous
event. It was estimated that 90 percent of the
payments made by insurers were recovered
through reinsurance. Catastrophe financing
through reinsurance significantly reduced
the adverse impact on the earnings of
insurance companies and removed the risk of
insolvency. The number of insurance claims
paid (but not the value) was the highest from
any event in the world at the time.'> Modern
catastrophe response approaches used by
Canadian insurance companies emerged
during the ice storm.

In 2013, more than 15 years later, the industry
experienced its second and third billion-
dollar claims events. Flooding in Calgary and
across southern Alberta resulted in claims
paid of $2.0 billion (adjusted).* Water in the
downtown core resulted in Canada’s largest

5 United Nations Office for Disaster Risk Reduction, “Sendai Framework Terminology on
Disaster Risk Reduction.”

6 Federal Emergency Management Agency, “Guide for All-Hazard Emergency
Operations Planning.”

7 Insurance Bureau of Canada, “Glossary.”

8 Cambridge Dictionary, “Catastrophe.”

9 Canadian Encyclopedia, “Halifax Explosion (Plain Language Summary)."

10 Wikipedia, “Halifax Explosion.”

n Insurance Bureau of Canada, “Section 1: Canada's P&C Insurance Industry, All Sectors.”

12 Kovacs, “Ice Storms Lessons Learnt.”

13 Insurance Bureau of Canada, “Section 1: Canada's P&C Insurance Industry, All Sectors.”
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commercial loss event.* Two weeks later,
intense rainfall in the Toronto area led to
claims of $1.1 billion (adjusted).’ This event
largely involved extensive basement flooding
in Mississauga, Burlington, and Toronto.

In 2016, the Fort McMurray wildfire led
to insurance claims paid of $4.4 billion
(adjusted).' Briefly, this was the most costly
wildfire in the world. Insured and uninsured
direct damage was estimated to be $8.9
billion."” The Fort McMurray wildfire is still
Canada’s most costly disaster and most costly
insurance claims catastrophe. The remote
location of the community coupled with
severe strain on the local economy from the
downturn in the energy sector before the fire
increased the cost of supporting the recovery.'
The entire population was evacuated for 30
days, which was an unprecedented disruption.

In 2020, Calgary experienced Canada’s first
catastrophic hail storm with $1.3 billion in
claims (adjusted).! Extensive losses were
concentrated in the northeast part of the
city. Calgary provided a $3,000 rebate to
homeowners that rebuilt with a class 4 impact-
resilient roof.?* The insurance industry joined
with the city to promote the installation of
impact-resilient roofing and sheltering of
vehicles when a storm approaches, as set
out in the Institute for Catastrophic Loss
Reduction’s HailSmart program.

The 2022 derecho was Canada’s most
destructive windstorm, resulting in $1.3
billion in claims (adjusted) paid across
Ontario and Quebec.?* Strong winds blew
from Sarnia along a 1,000 kilometre path
through Ontario and Quebec. Estimated
peak gusts of 190 kilometres per hour
were experienced near Ottawa. The storm

generated several tornadoes. The unusual
storm may warn that climate change will
increasingly push windstorms common
in the northern United States up to
Ontario and Quebec.

In the summer of 2024, there were four
catastrophic loss events in Toronto ($1.0
billion), Jasper ($1.0 billion), Calgary
($2.9 billion), and Montreal ($2.7 billion).
This was followed in October by heavy
rains in Vancouver.”® The combined
insurance claims for the full year of $8.5
billion was an unprecedented total for the
Canadian insurance industry, involving four
catastrophic insurance claims events over a
period of 26 days.

Prior to 2013, there was only one insurance
catastrophe event in Canada. Since 2013,
there have been nine in 11 years. Catastrophic
claims events are taking place with increased
frequency and severity. In 2013 and 2024,
there were multiple events in the same year,
just weeks apart.

Catastrophic years

A catastrophe year for the insurance industry
is defined to occur when all the events during
the year result in combined industry claims
paid in excess of §3 billion. The Canadian
insurance industry has experienced five
catastrophic years: 2013, 2016, 2022, 2023,
and 2024.%* The highest loss years were in
2016 at $6 billion and 2024 at $8.5 billion.

Insurers typically purchase reinsurance
once a year to cover a 12-month period.
Reinstatement is an important financing
risk that must be managed. For catastrophic
excess-of-loss reinsurance, this coverage

14 Kovacs & Sandink, “Best Practices for Reducing the Risk of Future Damage to Homes from
Riverine and Urban Flooding."

15 Insurance Bureau of Canada, “Section 1: Canada's P&C Insurance Industry, All Sectors.”

16 Ibid.

17 Wallis, “Fort McMurray Wildfire Costs to Reach Almost $9B, New Report Says.”

18 Institute for Catastrophic Loss Reduction (ICLR), “Fort McMurray Wildfire.”

19 Insurance Bureau of Canada, “Section 1: Canada's P&C Insurance Industry, All Sectors.”

20 Strasser, “In wake of Another Devastating Hailstorm, Should the City Revive Its Resilient
Roofing Program?”

21 Institute for Catastrophic Loss Reduction, “HailSmart.”

22 Insurance Bureau of Canada, “Section 1: Canada's P&C Insurance Industry, All Sectors.”

23 Insurance Bureau of Canada, “Summer 2024 Shatters Records for Severe Weather Damage.”

24 Insurance Bureau of Canada, “Section 1: Canada's P&C Insurance Industry, All Sectors.”
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typically includes one paid reinstatement per
reinsurance layer. This means that for each
separate insurance layer purchased there is
coverage for two times the limit, being the
original limit plus the restated limit. With
a paid reinstatement, there is an additional
premium required to reinstate coverage, and
once the second limit is exhausted there
remains no more limit for the remainder of
the year. In a year with many losses, like 2024,
insurers must manage the potential need to
purchase additional backup coverage if they
exhaust their limits on any given reinsurance
layer. Some insurers choose to do this after
one large event, others wait until after a
second event, and others decide to retain
the risk for the rest of the year. The decision
depends on the size of the losses, the impact
on their particular reinsurance program, and
their willingness to expose their capital to
subsequent events. As more losses occur, the
relative price of these backup covers increases,
and the availability of capacity is reduced.

Mega catastrophes

The largest catastrophe claim event for
Canadian insurers was the $4.4 billion loss
in Fort McMurray (adjusted for inflation).
Over the past 40 years, records track dozens
of industry loss events. Given this experience,
combined with predictions from catastrophe
models, it appears highly unlikely that
Canadian insurers will experience a $35
billion mega catastrophe flood, wildfire, or
windstorm. Such large losses are possible, for
example, in the United States if a category
5 hurricane makes landfall near a major
urban area like Miami or Houston, but it is
extremely unlikely in Canada.

Insurance companies conduct stress tests
where multiple events are simulated to occur
in the same year. Indeed, large losses were
experienced in 2016 and then again in 2024.
The combined losses in 2016 and in 2024 were

significant, but much less than $35 billion. It
is extremely unlikely over the next 10 years
that a combination of severe weather hazards
would threaten to overwhelm the capacity of
the insurance industry to pay claims.

However, loss models show that a large
earthquake in Montreal or Vancouver could
result in more than $35 billion in insurance
claims.?® Indeed, some scenarios result
in much greater insurance claims.* The
likelihood is very low, involving events
expected every 1-in-750 to 1-in-1,000 years
or more, but it is possible.” Such a large loss
has the potential to represent a systemic
risk.?® For example, if several insurers
become insolvent, Property and Casualty
Insurance Compensation Corporation
(PACICC) assessments that are required
to cover the claims of the policyholders of
failed companies, in the absence of a liquidity
backstop from the government, may cause the
strained balance sheets of otherwise solvent
insurers to fall below solvency thresholds,
threatening the insurance industry.

Solvency supervision of catastrophe risk
in Canada began 30 years ago with a focus
on earthquake exposure. Appropriately,
management of mega catastrophe risk in
Canada today continues to focus primarily
on alow-probability, high-severity earthquake
in Montreal or Vancouver. The risk of a large
earthquake in Montreal of Vancouver is
known, it can be measured, and this risk is
being managed by the insurance industry.

Research published by PACICC finds that
catastrophe financing is in place and is
reported each year by insurers to their
solvency regulators to ensure that an
earthquake generating industry claims of
up to $30 billion should not result in any
healthy insurance companies failing or the
realization of any systemic risk.” Moreover,
insurers typically maintain a buffer to exceed
the regulatory requirements for managing

25 AIR Worldwide, “Study of Impact and the Insurance and Economic Cost of a Major Earthquake
in British Columbia and Ontario/Québec.”

26 MclIntyre & Desormeaus, “Canada’s Earthquake Risk."

27 Goda, Wenzel, & Daniell, “Insurance and Reinsurance Models for Earthquake.”

28 Kelly, "How Big Is Too Big?”

29 Ibid.
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their earthquake exposure. The industry has
sufficient reinsurance protection in place and
surplus capital to successfully respond to a
loss much greater than the largest historic
catastrophe event and much greater than the
industry’s worst catastrophe year.

A mega catastrophe will take place, however,
when an earthquake impact exceeds the
planned exposure. There are circumstances
where claims could overwhelm the insurance
industry.*® Catastrophe models show such
large losses are unlikely, but possible.?
Earthquake preparedness planning by the
City of Vancouver and City of Victoria is
based on extreme events.** Builders must
prepare for low-probability, extreme-shaking
events when designing new buildings. The
Government of Canada, however, is yet to
set out a detailed commitment that it will
provide a financial backstop to the insurance
industry if there is a systemic threat to the
industry from a large earthquake.

Implications for the
insurance industry

For more than 40 years, there has been debate
about the definition of terms like emergency,
disaster, and catastrophe. A disaster is bad,
particularly for those directly involved, their
families, and their friends. Communities
that experience a disaster are unable to
recover without assistance. There are one or
two dozen disasters experienced in Canada
each year. Insurance protection helps
policyholders recover.

A catastrophe is a terrible disaster. This is
very bad. There have been 10 insurance
catastrophes in Canada where the industry
made payments in excess of $1 billion. This
began with the ice storm in Quebec (1998),
followed by flooding in Calgary (2013),
basement flooding in Toronto (2013),

30 Contant, Reinsurance Reset.

wildfire in Fort McMurray (2016), hailstorm
in Calgary (2020), derecho in Ontario (2022),
extreme rain in Toronto (2024), wildfire in
Jasper (2024), a larger hailstorm in Calgary
(2024), and basement flooding in Montreal
(2024). In 2024, insurance companies paid
more than 270,000 catastrophe claims.
These catastrophic loss events will long
be remembered. These are circumstances
when catastrophe financing is essential for
the successful operation of the property
insurance industry in Canada.

The insurance industry experienced
catastrophe claims in excess of $3 billion
in each of the last three years, reaching $8.5
billion in 2024. While catastrophic events are
now experienced every two years, on average,
every year may be another catastrophic year
when all events are combined. Catastrophic
years are likely to continue as the frequency
and severity of major losses increases. It is
very likely that the insurance industry in
Canada will need to prepare for even larger
catastrophe financing over the next 10 years.

It is inevitable there will eventually be
industry catastrophe claims of $35 billion or
more during a single year. These are mega
catastrophes and will likely be triggered by a
large earthquake in Montreal or Vancouver.
A mega catastrophe will severely challenge
all of society, not just those directly affected
in Quebec or British Columbia. A very large
catastrophe has the potential to threaten the
viability of the Canadian insurance industry.
The federal government needs to confirm
its commitment to support Canadians
and the insurance industry when a large
earthquake strikes.

The rising frequency and severity of
catastrophe claims is increasing the
importance of catastrophe financing for
Canada’s insurance industry.

31 Goda, Wenzel & Daniell, “Insurance and Reinsurance Models for Earthquake.”
32 Emergency Management BC, “Provincial Earthquake Immediate Response Strategy.”



Six critical questions
What is driving catastrophe
losses higher?

Overwhelming scientific evidence
demonstrates that change in the
climate and global warming will

be accompanied by an increase in
the frequency and severity of many
hazards across most of the country
and around the world.

One of the most remarkable years in the
industry was 2024, which say large losses
in Toronto, Montreal, Vancouver, Ottawa,
Calgary, and Jasper over a period of a few
weeks. Some markets, like Alberta and
British Columbia, have experienced several
loss events over the last 11 years, including
frequent storms in Calgary and wildfires in
Fort McMurray, Lytton, Kelowna, and Jasper.
The impact of catastrophic events has been
more evident for the insurance industry
in Canada since 2013. Nevertheless, these
impacts reflect deeply rooted factors that
have been building for more than 40 years.

Overwhelming scientific evidence
demonstrates that climate change and global
warming will be accompanied by an increase
in the frequency and severity of many hazards
across most of the country and around the
world. Increasing extreme climate hazards
is a global trend that is directly related to
emissions of carbon and other greenhouse gas
emissions. Moreover, the pace of warming in
Canada and other northern countries has been
double that of the rest of the world. Future
warming in Canada is projected to remain at
twice the global pace. Warming increases the
risk of many hazards, such as extreme rainfall,
areas burned by wildfire, and possibly local
severe wind events. These hazards account
for the majority of the catastrophe claims
in Canada. Warming reduces some hazards,
like winter cold, but the balance of impacts
increases the risk of damage to vehicles,
homes, businesses, and infrastructure across
Canada in a changing climate.

Several other factors are also driving losses
higher. Population growth is increasing the
number of covered vehicles and structures.

33 Pielke, “Misdefining ‘Climate Change.”

Average home size has increased, and more
space has been accompanied by increased
contents at risk. Use of space is also
changing. For example, many basements are
transitioning from storage areas to living
space. Construction costs for materials and
labour have been rising faster than the rate
of inflation. And Canadians depend on our
aging public infrastructure—power grids,
transportation systems, and sanitary sewers—
which means there are insurance claims when
these systems fail during a flood, storm, or
earthquake. Several international studies
find that the combined impact of these other
drivers on severe weather direct damage
has been greater than the impact of climate
change.® For example, some studies of the
expected damage in 2050 from hurricanes in
the United States find that societal impacts
on damage are more than 10-fold greater than
climate change impacts.*

Insurance catastrophe events and years
emerged as a financial and operational
challenge for the industry over the past five
to ten years, yet this reality simply reflects
the impact of trends that have been building
since the 1980s. It is likely that catastrophe
claims will continue to grow over the next
10 years and beyond until aggressive action
is taken to confront the root causes of rising
losses—the absence of appropriate resilience
and protection in buildings and infrastructure,
climate change, and growth in values at risk.

Our changing climate

The United Nations’ Intergovernmental Panel
on Climate Change (IPCC) is the world’s
leading forum for the study of climate change.
The IPCC reports the following:

34 Pielke & Sarewitz, “Bringing Society Back into the Climate Debate.”



Six Critical Questions

Emerging Issues Research Series

Human activities have warmed Earth's climate by more than 1°C since
the late 19th century, and the effects on our climate are unprecedented.
We are increasingly feeling the consequences in every inhabited region,
and the changes we experience become larger the more the Earth
warms. People in all regions will be affected in multiple ways. We're
already seeing more severe and frequent extremes. Future emissions
will determine future global warming. With higher emissions, nature
becomes less efficient in absorbing the carbon we emit. Some changes
cannot be avoided, but by limiting our warming we can slow, and even
stop, many of them. The good news is that reducing our emissions
quickly can limit global warming.®

The contribution of global warming to the
risk of climate extremes is evident around the
world. More frequent and severe storms have
been experienced in North America, Europe,
Asia, Africa, Central and South America, and
Antarctica. Further increases in extremes
are projected as warming continues. Human
choices about future emissions will determine
the extent of further change in the climate
and extreme weather.

Canada is warming twice as fast as the
global average,® and the extreme north of
Canada is warming three times faster than
the global average. Arctic ice cover is rapidly
disappearing. Countries nearest to the
equator are experiencing warming, but at a
slower pace. Canada and other large countries
like Russia, China, and the United States are
experiencing more complex impacts relative
to smaller countries. Regional variations are
significant. Local geography and other factors
are important to determine local impacts.

In May 2022, Canadian insurers paid
more than a $1 billion in claims when a
derecho blew across Ontario and Quebec.
These significant wind events are common
in the United States and a warming climate
may bring more derecho north into Canada.?”

The 1998 ice storm was Canada’s first
catastrophic insurance claims event.
Conditions frequently bring similar
storms to the northern United States,
and climate change is expected to result
in more of these ice storms in Canada.®®
Warming will likely result in more large
hurricanes that bring intense winds to Atlantic
Canada and extreme rainfall in Ontario,
Quebec, and Atlantic Canada.® It is possible
that warming will bring conditions that could
contribute to the formation of more intense
and frequent summer storms, tornadoes, and
hail across the Prairies and central Canada.*
There will be an increase in intense rainfall
that will add to the threat of basement
flooding.*! Intense rainfall following a winter
of heavy snow accumulation will increase
the risk of spring flooding. The levels of the
Atlantic, Pacific, and Arctic oceans are rising
and increasing the risk of coastal flooding.
Significant increases are projected in the area
burned by wildfires and the length of the fire
season because of more extensive periods
of drought drying the forests, reduced snow
cover most winters, and more insects and
diseases eroding forest health.*

35 IPCC, Climate Change 2021.

36 Government of Canada, “Canada's Changing Climate Report 2019."
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There is Canadian and global evidence that the
frequency and severity of some climate and
climate-related extremes in some locations
has taken place. There is high confidence
that there will be an increase in many climate
extremes in the future, and the magnitude
will be driven by the pace of global warming.
Moreover, Canada has been warming faster
than most other countries, and this will
continue. Our changing climate is one factor
that may result in more catastrophe risk for
insurance companies in Canada.

Other major drivers

Canadians invested significantly in public
infrastructure in the 1950s, 1960s, and 1970s.
These systems are essential to distribute
electricity, move vehicles, manage rainwater,
and much more. However, there has been
an alarming underinvestment over several
decades to maintain, modernize, and
expand our critical infrastructure. Each year,
thousands of Canadians experience extended
periods without power following a windstorm
or wildfire, contributing to the risk of claims
for spoiled food and other losses. Flooding
and wildfires close roads and increase the risk
of business interruption claims and disruption
in supply chains. Aging combined and sanitary
sewers are sometimes overwhelmed by
extreme rainfall events that may have been
unimaginable when these systems were
originally designed and installed, contributing
to a higher risk of sewer backup claims, like
many of the residential claims in the summer
of 2024 in Montreal and Toronto.” More
investment is needed if the performance
of our infrastructure is to return to levels
experienced 40 or 50 years ago.*

The Canadian population doubled from 21.6
million in 1971 to over 42 million in 2024.%*
Over that 50-year period, population growth

has been between 142 percent and 269 percent
in Toronto and adjacent municipalities, metro
Vancouver, the Calgary area, the Edmonton
area, and Ottawa/Gatineau. In contrast,
population growth in Montreal and the rest
of Canada was 54 percent. This is sustained
growth that is three to five times faster over
50 years in Toronto, Vancouver, Calgary,
Edmonton, and Ottawa relative to that in
Montreal and the rest of the country (see
the table).* In particular, the population in
Calgary grew almost fourfold, Canada’s fastest
growing large city. So the storms that hit this
city in 2020 and 2024 resulted in a total of
$4.2 billion in hail damage claims across an
area of northern Calgary that previously was
farm land. Over the 50-year period before
the 2016 wildfire, the number of people
living in Fort McMurray increased tenfold,
including temporary workers, significantly
increasing the values at risk when the wildfire
embers rained down."” More insured values
at risk is the primary driver of more claims.
More concentration of people and assets
in a few large centres contributes to more
catastrophic events.

Population 19714 2021% Increase
Montreal CMA 2,823,639 | 4,366,487 55%
Toronto CMA 2,699,927 = 6,543,866 142%
Metro Vancouver 1,082,441 2,743,765 153%
Edmonton CMA 530,888 1,467,219 176%
Ottawa/Gatineau 484,326 1,462,582 202%
Calgary CMA 418,510 1,542,956 269%
Rest of Canada 14,012,595 = 21,562,205 54%
CANADA 21,568,000 = 38,226,498 77%

The average size of a new home has doubled
over the last 50 years.*® The vast majority
of homes in Canada have a basement, and
increasingly basements are used for living
space, not just storage.”* The value of
contents in a typical home has increased
much faster than the overall rate of inflation
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for several decades. House prices are volatile,
with an overall trend of strong growth, in part
reflecting an increase in construction costs.*
Construction costs are driven by the cost of
labour, supplies like lumber, compliance with
provincial and local regulations, building size,
and several other factors. Similar drivers
are evident for commercial structures and
vehicles. In general, the average value of a
catastrophe claim has increased and is likely
to continue to rise over the next 10 years.

A number of studies, most using data from
the United States, find that the majority
of the increase in loss and damage due to
extreme events is the result of increasing
values at risk and the higher cost of repairs.*
Climate change added somewhat to claims
costs, and the impact is expected to grow
in significance over time unless aggressive
action is taken quickly to reduce carbon and
other greenhouse gas emissions. Structures
are built with a safety buffer that provides
protection beyond regulatory minimums set
out in building codes. Further increases in the
severity of extreme events would increase the
risk of impacts exceeding protective capacity.

In the United States, there has been an
alarming increase over the past 30 years in
damage from hurricanes. There have been
a number of studies seeking to measure the
impact of climate change relative to the other
factors driving damages higher.> The studies
find that climate change has increased the
frequency and severity of large hurricanes, but
more than 90 percent of the increased loss and
damage is due to other factors.* In particular,
there has been a remarkable increase in
value and the number of properties located
in Florida and other coastal locations in the
United States that experience hurricanes.

Implications for
the insurance industry

The factors driving catastrophe claims higher
are deeply rooted and likely to be sustained

over the next 10 years. The trends evident
in Canada over a period of 40 years or more
are also found in the United States, Europe,
and elsewhere. Our population is growing.
Canadians are building larger homes,
converting basements into living space, and
continuing to pay high values for homes
and their contents. Warming will increase
the frequency and severity of extreme
climate-related hazards. Global emissions
of greenhouse gases continue to rise, and
Canadian investments in resilience protection
remain low for new and existing structures.

The insurance industry should not view the
large loss events since 2013 with a sense
that future losses will stabilize and remain
near recent levels—that is, it should not
be seen as a “new normal.” The factors
driving losses higher have been building for
several decades and are expected to drive
claims even higher until there is significant
investment in resilience. Sustained, large
increases in loss and damage brings a growing
concern about insurance affordability and
availability, financing challenges, and
increased uncertainty.

The insurance industry, through the
premiums that it charges, puts a value on
the annual risk of loss and damage for each
home and business across Canada. Higher
premiums are an important metric of
growing risk, a value provided by the industry.
Insurance premiums have increased faster
than the overall rate of inflation for many
years, driven largely by evidence of the rising
risk of damage from severe weather.

The insurance industry should plan for
more catastrophe claims, perhaps with
totals doubling over the next 10 years, while
aggressively working to break the trend by
promoting and rewarding investment in
proven resilience protection.
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Six critical questions
What financing options
are available?

Catastrophe financing is the skill of
finding the right balance between
capital that remains at risk and

the cost of reinsurance protection.

Insurance companies expose their capital
and surplus when confronted by catastrophe
claims. Reinsurance is an important tool
Canadian insurers use for catastrophe
financing. Capital markets offer several
alternative risk tools that have grown in use
in recent years, but largely in the United
States and a few other markets. Reinsurance
is the primary source of catastrophe
financing for Canadian insurers, and it is
typically structured to protect against the
accumulation of retained losses arising from
a single catastrophic event.

Modern reinsurance programs are complex.
They often involve facultative certificates
to provide coverage for individual risks and
treaties to provide coverage for a portfolio
of risks. Cover may include proportional
and non-proportional elements. Protection
is typically set out in layers, involves many
reinsurers, and can include independent
reinsurers licensed in Canada, unregistered
reinsurers, and other companies in a
corporate group.

For thousands of years financial risks
resulting from cargo and vessels lost at sea or
structures destroyed by fire have been shared
for large, complex risks. This was common
before the practices we now call insurance
and reinsurance. The modern industry of
reinsurers accepting, for a premium, risks
facing insurers began with coinsurance
provided by foreign insurers in the early
1800s. This was followed in the late 1800s
with independent specialized reinsurance
companies building operations to spread risk
across the world.

Catastrophe financing involves insurers
sharing risk with their reinsurers. This was

long viewed as a collaboration based on good
faith. Insurance, reinsurance, and capital
markets nevertheless operate as businesses.
Informal relations and handshake agreements
celebrated in the past gave way over time to
the business of risk management. The 2023
reinsurance renewal season brought large
rate increases, imposed significant changes
in coverage, and provided a reminder that the
collaborative relationship between insurers
and reinsurers was giving way to modern
business practices.

Catastrophe financing is the skill of finding
the right balance between capital that remains
at risk and the cost of reinsurance protection.

Catastrophe financing options

Claims can be paid from current premiums,
reinsurance recoveries, or drawing down
accumulated capital and surplus. Reinsurance
recoveries are particularly important
to manage catastrophic claims. Indeed,
reinsurance is the backbone of the insurance
industry in the management of catastrophe
financial risk.*

Reinsurance is insurance for insurance
companies.””*® Catastrophe financing,
particularly in the United States, is
increasingly blending traditional reinsurance
and capital market instruments that provide
a range of alternative risk-spreading
mechanisms.* Public reinsurance is a
financing option in several countries that
may someday be introduced in Canada.
Indeed, in Canada a government reinsurance
program is presently under development to
support establishing a high-risk residential
flood insurance program and a perhaps a

56 Kopf, “Notes on the Origin and Development of Reinsurance.”

57 National Association of Insurance Commissioners, “Notes on the Origin and Development of
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59 Insurance Information Institute, “Background on Reinsurance.”
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mechanism to provide an industry backstop
for a large earthquake and fire in Montreal
or Vancouver.®

Facultative reinsurance covers specific
individual policies, typically those with high
values and high risk.®! The lead insurer works
with a reinsurer to provide cover, and they
jointly underwrite each policy. This type of
reinsurance is called facultative because the
reinsurer has the faculty to accept or reject
all or part of a policy offered. Facultative
coverage may be proportional (pro rata) or
non-proportional (excess of loss). That is,
the insurer and reinsurer can proportionally
share the coverage (say, two-thirds of the
premium and claims are retained by the
insurer and one-third are ceded to the
reinsurer), or the insurer may transfer to the
reinsurer claims in excess of a threshold up
to a limit. Facultative sharing of large risks
is an approach that has been in place since
3000 BCE to provide financial protection for
merchants with large values at risk—long
before the introduction of modern insurance
practices.®*¢

Facultative reinsurance results in more effort
for reinsurers than other forms of reinsurance
and accordingly is more expensive. Insurers,
nevertheless, choose facultative risk sharing
because they see value in the knowledge
and expertise that their reinsurance partner
brings to the collaboration.® The expense
of securing facultative reinsurance is offset
by the reduced risk of experiencing a major
loss and promised reinsurance recoveries.
Facultative reinsurance is a long-standing
continuation of insurance and reinsurance
partnering to share expertise and best serve
the needs of policyholders, particularly those
known to face high and complex risks. Over
the longer term, facultative reinsurance has
been declining as a share of the catastrophe

reinsurance protection provided to insurance
companies, reflecting the growing capacity of
insurance companies to manage all but the
very largest risks.*

Treaty reinsurance are agreements that
cover a broad group of policies.® This has
grown to become the largest contribution
of reinsurance to catastrophe financing.
Treaty agreements can be proportional or
non-proportional. Proportional policies are
frequently used by newer insurers that lack
sufficient capital to carry all the policies they
have accepted. Proportional treaties can also
support insurers that enter new markets
and companies entering into voluntary
wind up. Non-proportional excess-of-loss
policies are typically designed specifically
to cede catastrophe risk. An excess-of-
loss treaty involves an insurer retaining
responsibility for claims up to the retention
threshold, while the reinsurer accepts, for a
premium, claims in excess of the threshold
up to an agreed limit. In brief, excess-of-loss
reinsurance is catastrophe insurance for
insurance companies.®’

Reinsurance programs are complex, with
several reinsurers involved and a program
that is designed in layers.* The insurer retains
catastrophe claims with high frequency and
low severity, perhaps those expected every
5 or 10 years. The first layer of reinsurance
coverage will be the most expensive when
measured by the rate on line, covering claims
that are most likely to be experienced as they
extend from the basic retention up to a low
limit. The second layer would cover claims
beyond the first layer limit up to a higher
limit. The second layer would be somewhat
less likely to be triggered, so it would be
somewhat less expensive than the first layer.
The program will continue in layers up to the
point where the insurer retains losses beyond
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the limit. The reinsurance program for large,
multi-line insurers will include facultative
and treaty reinsurance, proportional and non-
proportional coverage, and several reinsurers.

Insurance companies carefully consider
their risk tolerance and risk appetite when
designing reinsurance coverage. Risk tolerance
represents the maximum level of loss an
insurer is willing to bear without jeopardizing
their financial health. Risk appetite reflects the
company’s strategic willingness to assume
risk in pursuit of profits. Reinsurance acts
as a critical tool to align exposure with
these parameters.

Insurers evaluate their risk tolerance by
assessing factors that include capital reserves,
regulatory requirements, and potential
impacts of catastrophic events. This helps
determine the level of retention—the portion
of risk the insurer keeps—and the amount
transferred to reinsurers. For example, an
insurer with a low risk tolerance might opt
for lower retentions and comprehensive
reinsurance agreements to mitigate exposure
to high-severity events like earthquakes.

Risk appetite influences the type of
reinsurance coverage chosen, such as
proportional (sharing both premiums
and claims with the reinsurer) or non-
proportional (where the reinsurer covers
losses above a certain threshold). Companies
with higher risk appetites may retain more risk
or purchase excess-of-loss coverage, focusing
on profitability from lower-frequency, high-
severity events.

By carefully balancing these considerations,
insurers ensure that reinsurance supports
their financial stability while enabling
strategic growth and risk taking within their
defined limits.

A large share of the claims incurred in
catastrophe events are recovered from

reinsurers. Some estimate that reinsurance
recoveries covered 90 percent of the claims
from the 1998 ice storm, 67 percent of the
claims from the 2016 Fort McMurray wildfire,
and 50 percent of the claims from the 2024
summer events in Toronto, Jasper, Calgary,
and Montreal.®*”® The 2023 reinsurance
renewal season sought to refocus the purpose
of reinsurance to increasingly respond to
large catastrophe events and primary global
perils, like hurricanes and earthquakes.
Reinsurance protection was withdrawn for
small and more frequent hazards and became
more expensive for secondary perils like
flooding, wildfire, hail, and local severe wind
events—hazards that dominate catastrophe
claims risk for Canadian insurers. Prior to
2023, reinsurance would typically cover about
60 percent of catastrophe insurance claims in
Canada, and since that time it typically covers
about 50 percent.”

Since the late 1990s, managers of dedicated
insurance-linked securities funds, fixed
income asset managers, pensions funds,
endowments, superannuation funds, hedge
funds, and other capital markets have
offered indemnity-triggered and indexed/
parametric principal-at-risk securities
and other alternative risk transfer tools.”
Some insurers issued catastrophe bonds
to investors structured like an excess-of-
loss reinsurance contract, where all or a
portion of the principal on the securities
is lost if an identified catastrophe takes
place.” Alternatively, insurers may establish
a sidecar as a way to find capped quota share
protection financed by debt and equity held
in trust if losses arise from a specified event.
Also, industry loss warranties are a contract
where investors provide coverage to an
insurer if an industry-wide loss exceeds a
pre-established condition. Currently in global
markets, traditional reinsurance accounts for
about 80 percent and financial instruments
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20 percent of catastrophe financing for
insurance companies, compared to more
than 95 percent and less than 5 percent
10 years ago.”* These alternate instruments
are permitted in Canada, and since 2017
it has become more common to include
coverage for US and Canadian earthquake
and hurricane losses in catastrophe bonds.”

Government-owned insurance and
reinsurance programs are common in
the United States, Europe, and elsewhere,
designed specifically to finance recovery
from hurricanes, earthquakes, flooding, and
other hazards. The Canadian government is
developing a reinsurance program to support
the creation of a high-risk residential flood
insurance program.” The Canadian insurance
industry is also seeking a backstop to provide
protection from a major earthquake and fire
in Montreal or Vancouver, and this may
involve a public reinsurance mechanism.

Canadian insurers typically purchase
catastrophe reinsurance protection from
independent reinsurance companies licensed
in Canada. For small catastrophe programs
they are often completed entirely with
registered reinsurers. For mid- to larger-
sized catastrophe programs, unregistered
reinsurance is used to expand the supply
and diversify placement, with perhaps
15 to 35 percent of the limits placed with
unregistered reinsurers. Also, some insurers
structure reinsurance protection within their
corporate group.

A brief history of
catastrophe financing

Catastrophe risk management practices
extend back to prehistory. Cooperatives,
guilds, public granaries, and other structures

provided mutual protection against the
threat of catastrophic events like fire or
drought. If a family home was destroyed,
neighbours were committed to helping
rebuild. Thousands of years ago, ancient
Babylonian, Chinese, and Indian literature
report merchants spreading their goods over
several ships to reduce the risk of catastrophic
loss if a ship and its cargo was lost.”””®
Many societies, including the ancient
Egyptians, maintained public granaries to
manage the consequences of drought.

Insurance emerged as an essential foundation
to support a society that became increasing
monetized. The Babylonian Code of
Hammurabi from 1750 BCE set out that
a loan to merchants to cover the cost of
shipping their goods could include a fee (that
is, they could buy a form of insurance) in
exchange for a guarantee from the lender to
cancel the loan if the shipment was lost or
stolen.”” Over most of human history, fire has
been a significant threat to structures. Mutual
support from neighbours to rebuild in their
time of need was replaced by fire insurance
and fire protection in response to the
remarkable and continuing population growth
in major urban centres around the world.

The first reinsurance contract on record was
in 1370 to reinsure a ship for part of its voyage
between Genoa and Bruges. The insurer
retained the risk through the Mediterranean
from Genoa to Cadiz, and the contract
transferred the risk along the French coast
to another firm.* The term reinsurance first
appears in a document written in Florence
in 1457.%! Coinsurance of cargo and ships has
been common for hundreds of years.

The Great London fire of 1666 and fires in
most other large cities were an important
catalyst in the development of the modern

74 Gallagher Re, “Reinsurance Market Report.”

75 Contant, “2017 Cat Bond Issuance Reaches Record Levels.”

76 Canadian Mortgages Inc., “Flood Reinsurance: Wading into the Deep End.”
77 Holland, “A Brief History of Reinsurance.”

78 Kopf, “Notes on the Origin and Development of Reinsurance.”

79 Holland, “A Brief History of Reinsurance.”

80 Kopf, “Notes on the Origin and Development of Reinsurance.”

81 Holland, “A Brief History of Reinsurance.”



Catastrophe Financing: Implications for the Insurance Industry in Canada

Emerging Issues Research Series

insurance industry.* Widespread destruction
of property resulted in a surge of demand
from homeowners and businesses to purchase
fire insurance. Insurance companies, often
with most of their customers located close
together with correlated risk of loss, soon
learned of the limits of their financial
capacity to cover catastrophic loss events.
This included individual customers with
considerable assets at risk and portfolios of
policyholders. Insurance companies began to
seek financial protection to manage large risks.

Fire insurance in the early 1800s was
sometimes written on a coinsurance basis.®
Initially, premiums and claims costs were
shared facultatively with local competitors.®
Collaborating with competing insurers to
share peak risks could not be sustained. To
avoid disclosing terms and practices with
competitors, insurers eventually sought
to coinsure with insurance companies
operating in another jurisdiction.®* One
agreement between British and French
insurers has remained in force since 1824,
even though no formal treaty was signed. It
is conducted through binding arrangements
in correspondence backed by the good faith
of the companies involved.* Some large
insurance companies established structures
to share risk within their corporate group
and perhaps accept coinsurance with other
insurers. Over time, this practice evolved into
reinsurance as a line of insurance.

The first fire reinsurance treaty was concluded
in 1825 between an insurer in Germany and
an insurer in France. The modern reinsurance
industry emerged in the late 1800s.
The first independent reinsurance company,
Cologne Re, was established in 1842.%
The two largest reinsurance companies today
include Swiss Re, established in 1863, and

Munich Re, founded in 1880.% Insurance
companies can be licensed to provide
reinsurance, while an independent reinsurer
specializes in reinsurance for insurance
companies and does not compete directly
with insurers.

Carl von Thieme is recognized for his
leadership at Munich Re between 1880
and 1922 to shape modern reinsurance
practices based on internationalism and
the widespread distribution of risk.*” Global
reinsurers would plan for losses by a branch
in one location to be counterbalanced by
the expectation of gains secured elsewhere.
Internationalism is the idea of smoothing
out fluctuations in risk around the world,
an approach that can be shared with local
insurance companies through reinsurance.”
This approach was extended for reinsurance
to also share risk across lines of business.
Von Thieme demonstrated, with the rapid
growth in Munich Re, that this could be
supported by an insurer that specialized
exclusively in providing reinsurance and did
not compete with the insurance companies
that it supported.

Global reinsurers significantly contributed
to the reputation of the insurance and
reinsurance industry when a series of
catastrophic events struck in the early 1900s.
This included the great fire of Baltimore in
1904 and the San Francisco earthquake and
fire in 1906.°" Many insurers were unable
to pay their claims, while other insurance
companies made their reputation and that
of the reinsurance industry by their ability
to pay. These events were followed by the
sinking of the Titanic in 1912, World War I
between 1914 and 1918, and the influenza
pandemic in 1918. Ultimately, Swiss Re,
Munich Re, Hannover Re, Lloyd’s, SCOR, and
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Berkshire Hathaway established themselves
as the world leaders in providing independent
reinsurance catastrophe financing for the
insurance industry.

The depression years and World War II
significantly impacted the reinsurance
industry, bringing considerable financial
harm to some companies and benefiting
others.” Financial transactions, including
the provision of reinsurance protection to
insurers across certain national borders,
were severely curtailed or halted during the
war.”® Moreover, the pace of recovery was
affected by an ongoing conversation about
protection of local insurance markets for local
insurers and requests to maintain funds in
each market, directly challenging the business
model of spreading risk globally.

The reinsurance industry recovered rapidly
following World War II. There was a
marked increase in the cost of coverage that
followed several large loss events, including
Hurricane Andrew, the 9/11 attacks, and
Hurricane Katrina. Demand for coverage
increased as insurers and their shareholders
learned that peak losses may be greater than
previously anticipated, while the capital of
the reinsurance providers was constrained by
the losses, contributing to increased prices.
These events often triggered new entrants
into the market. Initially this involved
new reinsurance companies. Bermuda, in
particular, provided a base for many firms
attracted by the high prices and not burdened
with recovery costs.”

More recently new sources of catastrophe
financing involve products developed for
capital markets.” Early catastrophe bonds
and other alternative risk tool products
failed to provide sufficient returns to attract
many investors and were not as attractive
to insurers as traditional reinsurance.’

With time, however, these offerings grew in
popularity, particularly in the United States.
Catastrophe bonds provided investors with
an opportunity to diversify their portfolio
with an instrument that was uncorrelated
to other bonds and equities.”” Similarly,
some insurers were seeking to spread their
catastrophe funding across a broader base
of suppliers. Moreover, the past 30 years
included significant consolidation of the
reinsurance industry, thus reducing sources
of coverage. In addition, catastrophe bonds
and other alternative transfer products are
typically fully funded, eliminating the risks
for insurers associated with a promise to pay
by reinsurers where there may be solvency
risk. This can be important for peak perils,
like a major hurricane or earthquake in the
United States, that may threaten the failure
of unprepared reinsurers.

A changing relationship

The 2023 reinsurance renewal season was

difficult for everyone involved. Big changes

were imposed. Insurers without a significant
catastrophic loss history saw rate increases

of 25 to 30 percent, while others had rate

increases of 50 to 70 percent.”® Popular
attachment points for catastrophes that
repeat with two-year returns periods were

withdrawn, removing the option to transfer
higher-frequency losses.” The reinsurance

industry chose to increase focus on the

business of accepting low-probability, high-
severity risks that may threaten erosion of
capital for insurers, and they reduced their
role in smoothing earnings. Also, reinsurers

redeployed capital to focus on primary global

hazards, including the risk of large hurricanes

and earthquakes, and demonstrated a reduced

appetite for secondary hazards, which happen

to be common in Canada, like flooding,
wildfire, hail, and local severe wind events.
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Patrick Delalleau prepared a series of
masterclasses for CCR Re about the history
of reinsurance.’™ He described several
important changes in the relationship
between insurance companies and reinsurers
over the last 50 years (since 1975). Some
of his observations include frequent legal
disputes today versus a near absence
50 years ago; annual review of prices and
terms, sometimes with sudden and significant
change, versus stable and predictable prices
and terms; emphasis on agile and anti-
cyclical financial management seeking
returns for investors versus a commitment
to long-term collaboration and partnership;
and a downgrade clause in every contract
versus an absence of cancellation without
extreme justification. He thinks that the
long-term partnership between insurers and
reinsurers still exists today, but the number
of believers has declined. Requirements of a
global reinsurance business will sometimes
take priority over maintaining a vivid client-
by-client partnership. Delalleau concludes
by saying that proof of players sticking to
fairness and a long-term approach is the
best way forward as the relationship between
insurers and reinsurers continues to evolve.

Implications for
the insurance industry

The 2023 reinsurance renewal season brought
several changes that have been sustained in
the catastrophe financing market since that
time. Reinsurers lowered their exposure to
secondary perils in Canada, like wildfire,
hail, and basement flooding, with primary
insurers retaining about 10 percent more
of the catastrophe claims.'®* Before the
2023 restructuring, about 60 percent of
catastrophe claims paid by insurers in
Canada were recovered by insurers, but in
2024 it was about 50 percent. A year like
2024, with a larger number of events, had
a bigger impact on insurer earnings than
in the past. Reinsurance recoveries in 2024
and going forward will be lower when
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measured as a share of total claims paid by
the insurance industry.

Some reinsurers cited difficulties with
modelling secondary perils. Some reinsurers
expressed the need for change because of
poor results over many years. All involved
found the changes to be significant, abrupt,
and largely unanticipated.

The 2023 renewal season was evidence
of the evolving relationship between the
global reinsurance industry and Canada’s
insurers. Reinsurers chose to increasingly
focus their capital on primary global risks,
including hurricanes and earthquakes, and
reduced the offer of coverage in Canada
for flooding, wildfire, and summer storms.
Some reinsurers imposed higher premiums
despite the absence of major losses in
Canada. Moreover, there was a sense that
material changes in coverage may someday
be imposed again. After all, the partnership
between insurers and their reinsurers is also
a business relationship.

Thoughtful design of effective reinsurance
programs over many decades has been an
important factor that largely eliminated the
risk of catastrophe insolvency in Canada.
This is clear evidence of a job done well.
The importance of catastrophe financing
will continue to grow for the industry over
the next 10 years. Expectations of increased
catastrophe claims paid will require larger
spending on reinsurance coverage and
catastrophe risk management.

Development of an effective reinsurance
program is difficult. The 2023 renewal
season provided a reminder that modern
programs can change significantly in cost
and protection provided with little notice
with consequences across the organization.
Review of catastrophe financing is now an
ongoing responsibility with an annual renewal
of reinsurance cover, the need to plan for
reinstatement after a major loss, and ongoing
learning about evolving risk of loss.
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Six critical questions
What is solvency and systemic risk?

Looking ahead 25 or 50 years,
anticipated growth in Canadian
home and building values and

the impact of climate change on
the frequency and severity of
extreme events will increase the
low risk of a climate-related mega
catastrophes if Canadians persist
in underinvesting in appropriate
protection.

A catastrophic event or a cluster of events
in a catastrophic year could result in the
failure of an insurance company that does
not have in place appropriate financing.
Indeed, there have been several insolvencies
in the United States and other markets,
and several decades ago there were one
or two in Canada. Insurance companies in
Canada consistently demonstrate skill in
managing this risk. There have been many
catastrophic loss events and years combined
with a near absence of concern about the
ability of insurers to pay. Catastrophe risk
management tools and financing options are
widely known and effectively used. Moreover,
regulatory oversight has been active and
refined over more than three decades.
Solvency risk is low because of effective
management, nevertheless from time to time
a few insurance companies are likely to fail
in Canada, and catastrophe losses may be a
contributing cause.

Systemic risk is a threat to the claims-paying
capacity of the insurance industry. This
is much less likely than the chance that a
company fails, but the consequences are
so severe that systemic risk requires active
management. A mega catastrophe will occur
at some point in the next 500 or 1,000 years. It
could happen tomorrow. Claims from a single
event or group of events could overwhelm the
financial capacity of the insurance industry
in Canada. The risk of a systemic shock is
low over the near term, yet inevitable over
the longer term. The Insurance Bureau,
PACICC, and others have been proactive
in describing the impact on society and the
need for the government to commit to a
liquidity backstop. A functioning insurance
market is essential to support a prosperous
society. A mega catastrophe is a systemic

threat to the insurance industry that requires
a commitment by the federal government to
work with the industry in response.

This section explores how catastrophe
financing is essential to manage solvency and
systemic risk and how the market may evolve
over the next 10 years.

Solvency risk

PACICC protects eligible policyholders from
undue financial loss in the unlikely event of an
insurer insolvency, and it has done so since
1989.12 The corporation is an insurance-
industry-funded not-for-profit guaranteed
fund that is approved by regulators to protect
Canadians. PACICC is also a global leader in
the study of insolvency risk in the insurance
industry. An important contribution to the
understanding of solvency risk is found the
PACICC’s “Why Insurers Fail” publications.’®®

Since 2000, more than 500 insurance
companies have failed around the world.
PACICC updates the list each year.** This
is ongoing evidence that occasionally some
insurance companies fail. Findings show that
failures often come in bunches or clusters in
Canada and in other countries.'® Since 1979
(10 years before PACICC was established),
PACICC has identified 32 property and
casualty insurance companies that were
closed by Canada’s insurance regulators.'*
Failure does not include insurers that chose to
exit the Canadian market, but instead focuses
on companies forced to close because they
were involuntarily placed into wind up by
their regulator.

The largest number of insurance failures
in Canada and the United States involve
immature companies that do not survive
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the first five or ten years of operation.
New management teams have greater risk
that a threat will not be fully identified
and addressed, initial capital may in
inadequate, and the business model may
have an unidentified fatal flaw. Some
mature companies fail after entering a new,
perhaps higher-risk, market where they do
not have sufficient knowledge to succeed.
Also, companies may fail after a period of
extraordinary growth or dramatic decline
in premiums. Rapid growth that exceeds
efforts to increase capital may compromise
a company’s capacity to pay claims. A collapse
in premiums is always a warning of serious
trouble. In brief, domestic and international
experience shows that it is widely known why
most insurance companies fail. Signals of
distress should trigger action by management
and regulators seeking corrective action to
prevent failure.

Some insolvencies involve fraud, other
criminal activities, or gross incompetence by
management and owners. These are very rare
in Canada and difficult to detect in advance.
Other financial industries have experienced
insolvency resulting from a dramatic collapse
in investment values, but the Canadian
insurance industry is conservative in its
investment practices, and companies have
controls to catch rogue traders.

Catastrophic loss events sometimes
result in insurance insolvencies. At least
14 insurance companies failed as a result of the
1906 earthquake and fire in San Francisco.'”’
Industry claims paid were estimated at more
than 100 times the fire insurance premiums
paid that year, significantly depleting
companies’ capital that had been accumulated
over many decades.

Eight insurers failed as a result of Hurricane
Andrew in 1991, and dozens of companies
left or sought to leave the market.’® The
Florida insurance market has been in extreme
disarray for more than 30 years. Government-
run, tax-exempt pools were established
(and continue to be widely used) to cover
homeowners unable to secure basic insurance
in the private market or to provide wind-
only coverage.

Lessons learned from Hurricane Andrew had
a major impact on catastrophe financing for
insurance companies in Canada and around
the world. Catastrophe modelling, for
example, was in its infancy at the time.'®”
Claims experienced as a result of Andrew
were much higher than predicted by the
models. !> Moreover, several decades of
reduced storm activity and claims resulted
in an unrecognized premium inadequacy
and failure to establish sufficient catastrophe
reinsurance protection. In 1992 there had
been very few $1 billion insurance claims
events in the world, and none in Canada.
Insurance companies did not anticipate the
need to put in place financing for an event
that resulted in US$16 billion in claims—
$42.5 billion when converted to Canadian
dollars and adjusted for inflation."*!?

More than 30 years later, there has been a
significant global investment in catastrophe
models.""* The initial focus in Canada was
on earthquake exposure. In particular, the
reinsurance and financing needs to manage
this low-frequency, high-severity hazard if
it were to strike in Vancouver. Over time
catastrophe modelling in Canada has
extended to hazards that strike with greater
frequency but lower peak impact, such as
hurricanes, storms, blizzards, floods, and
wildfires.!>"1%1” These models are regularly
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refined using loss experience and evolving risk
data from Canada and elsewhere.

Catastrophe reinsurance purchased by
insurers in Canada, the United States, Europe,
and other markets increased remarkably over
the last 30 years.® Increased spending on
reinsurance contributed to higher premiums
paid by drivers, homeowners, and business
policyholders. Higher premiums reflect
growing industry awareness of the expected
catastrophe losses, in particular the inclusion
of model estimates for low-probability,
high-severity events and the purchase of
reinsurance protection.

The insurance industry in Canada and around
the world was surprised by the scale of losses
experienced in San Francisco, Florida, and
some other events. Failure to anticipate
the magnitude of the potential claims
contributed to the absence of adequate
reinsurance and other financial protection.
In some circumstances this resulted in
insolvency. Today, catastrophes are a known
risk. Catastrophe models estimate tail risks,
and recent loss events provide actuaries and
underwriters with data about more frequent
events. Proactive management of catastrophe
risk by insurers includes management of
financing to prevent insolvency. Large
losses from extreme rainfall in Toronto and
Montreal, hail in Calgary, and wildfires in
Fort McMurray, Kelowna, and Jasper were
significant events, but not a surprise like that
experienced 30 years ago by insurers with
coverage in Florida. Catastrophe financing
is central to financial management in
modern insurance companies, significantly
reducing the risk of insolvency from all but
extreme events.

Systemic risk

A large catastrophe has the potential to
threaten the insurance industry, including
healthy companies with a history of strong

financial results. This is systemic risk. Risk
to the system is very low in the Canadian
insurance industry, but it does exist.
PACICC estimates that an event or group of
events resulting in more than $35 billion in
insurance claims has the potential to result
in the insolvency of several insurers. If
surviving insurers are burdened with the cost
of compensating policyholders of the failed
companies, without a government backstop,
this may overwhelm the financial capacity of
the insurance industry.™’

Catastrophe models and experience finds that
there are a few known hazards that have a
remote chance of generating claims of this
magnitude. Flooding, wildfire, hurricanes,
tornadoes, hail, and winter storms occur
frequently in Canada, and in some years the
combined claims paid from several dozen
events has been a few billion dollars. However,
it is extremely unlikely that climate-related
hazards would result in more than $35 billion
of insurance claims in Canada in a single year.

Looking ahead 25 or 50 years, anticipated
growth in Canadian home and building
values and the impact of climate change on
the frequency and severity of extreme events
will increase the risk of a climate-related
mega catastrophe if Canadians persist in
underinvesting in appropriate protection.

Nevertheless, for more than 30 years the
Canadian insurance industry has been
actively discussing its exposure to the
risk of a large earthquake in Montreal or
Vancouver. Pioneering research by PACICC
published in 2013, then updated in 2016
and 2021, details the size of an event with
the potential to threaten the entire industry
without a government backstop.'* A number
of published studies by the C.D. Howe
Institute, Conference Board of Canada,
Insurance Bureau of Canada, and others show
that large historic earthquakes repeated today
could generate industry claims that threaten
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the insurance industry.'?'*>!* In Montreal,
this would largely involve claims from fire
following the earthquake and destruction
of commercial structures, as more than
95 percent of homeowners in Quebec do not
purchase shake coverage.'** Vancouver has
fewer buildings than Montreal and lower
total values at risk, but the city has a higher
likelihood of a large earthquake and many
more homeowners and small businesses with
shake coverage.

It is inevitable that a major earthquake
will strike in Montreal or Vancouver.
Regulations require that insurance companies
demonstrate their financial capacity to cover
the losses, with a buffer, from a 1-in-500-year
loss event.'*® However, this does not mean
that all seismic risks over the next 500 years
are covered. It is possible that a more extreme
earthquake could happen at any time. It is
possible that an earthquake in Montreal or
Vancouver could result in claims of $50 billion,
$100 billion, or some other amount sufficient
to threaten the industry.

Over several years, the Insurance Bureau of
Canada, PACICC, and others have requested
that the federal government commit to
providing an industry liquidity backstop.'*
The backstop would be triggered by a loss
event that threatens the insurance industry.
The insurance companies demonstrate each
year to regulators their capacity to respond
in full to an extreme earthquake—a 1-in-
500-year loss event. Following a very large
loss event, the government will need to
work with the insurance industry to restore
Canadians, and it would be beneficial if the
critical elements of the collaboration are
agreed to and set out in advance.

Changing use of reinsurance

Thirty years ago, the insurance industry
and prudential regulators established a
formula to measure the capacity of insurance
companies in Canada to pay earthquake
damage claims. This has been revised over
time and is presently set out in the Office of
the Superintendent of Financial Institutions
(OSFI) Guideline B-9.'* This includes a
retention that is covered within an insurer’s
capital and surplus, earthquake reserves,
catastrophe reinsurance, and catastrophe
bonds or other approved financing tools. In
practice, the vast majority of the financing for
a large earthquake involves reinsurance and
a retention against capital and surplus. The
tax treatment of reserves is not favourable for
insurance companies, and few companies in
Canada purchase catastrophe bonds.'*®

The balance between capital at risk and
reinsurance purchased by insurance
companies to cover earthquake exposure
reflects the risk appetite and tolerance of
each insurer, confidence in the capacity of
reinsurers to respond following a major loss,
and the cost of reinsurance. The relationship
between insurers and reinsurers is based on
trust built up over many years.

Over many decades, there have been major
international loss events that resulted in a
material change in the Canadian reinsurance
market. Some global events that increased
the cost of reinsurance in Canada include
the liability crisis, Hurricane Andrew, 9/11,
and Hurricane Katrina. Insurance companies
in Canada understand that participating in
global reinsurance markets will sometimes
impose change in terms of coverage and higher
costs in Canada following large international
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loss events.'® Insurance companies have
also experienced changes in the cost of
reinsurance following large loss events in
Canada or evidence that risks in Canada are
larger than previously understood.'

When events resulted in higher reinsurance
costs, some insurance companies responded
by maintaining their reinsurance protection
and perhaps seeking to pass on the higher
cost to consumers. Some insurance
companies chose to increase retentions and
reduce their reinsurance coverage. Over
time, there were periods where reinsurance
costs fell or gradually eroded because of
intense competition and capital entering
the reinsurance market. This introduced
additional scope for some insurers to
reduce retentions and perhaps pass on lower
reinsurance costs to consumers.

In summary, the relationship between
insurers and their reinsurers has evolved
in recent decades in a context of significant
increases in global and Canadian catastrophe
claims, explosive increases in data available
for analysis, catastrophe models for previously
unmodelled risk, changing risk tolerance, and
regulatory oversight requiring stress testing.

Implications for
the insurance industry

Catastrophe claims are a growing part of
the cost of providing insurance in Canada.
As catastrophic events are projected to
increase in frequency and severity, financing
catastrophe claims is essential to smooth
earnings and protect capital. Over the

129 Artemis, “Legacy of Hurricane Katrina."

past 30 years, insurance companies have
demonstrated skill at successfully managing
the risk of insolvency from all risks, including
catastrophes. In particular, the purchase
of adequate reinsurance coverage and
cautious exposure of capital and surplus has
responsibly reduced, but not eliminated, the
risk that an extreme event may threaten the
financial health and solvency of an insurer.

It is important for insurers to invest in
data collection and analysis, catastrophe
models, and other tools to understand and
proactively manage the solvency threat of
extreme hazards. Most important is the need
to purchase adequate reinsurance protection.

A large earthquake and fire in Montreal
or Vancouver is inevitable over the longer
term. Large earthquakes have occurred in
the past and are certain to return, but now
there are significant values at risk. Insurance
companies must continue to demonstrate
their capacity to fully respond to a major
earthquake, as determined by their risk
tolerance and as set out in regulations.
Losses beyond these extreme levels require
a government backstop. The industry should
re-energize its support for the advocacy by
the Insurance Bureau and PACICC to secure
a commitment from the federal government.

The importance of reinsurance has increased
for insurance companies and is expected to
continue to increase as catastrophe risks grow
in frequency and intensity. Management of
catastrophe financing may require increased
scope for uncertainty about renewal
pricing and terms.
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Six critical questions
What is the changing role of
regulation?

There is extensive evidence that
the majority of Canadians are not
aware of their exposure to loss and
damage from earthquakes, flood,
wildfire, and severe weather. For
example, most Canadians at high
risk of flooding believe their risk is
low or moderate.

Perhaps 30 or 40 years ago, prudential and
market conduct regulators seldom thought
about catastrophe risk, but they do now.
Supervision provides assurance to the
public, elected officials, and the industry
of the financial capacity of insurers to pay
claims, and also ensures that consumers are
appropriately aware of industry practices and
coverage options.

Catastrophe financing assurance is critical
to prudential supervision given the increase
in claims paid. Appropriately, for several
decades prudential supervision focused first
and foremost on the risk of a large earthquake
in Vancouver or Montreal. A large earthquake
is inevitable and could threaten healthy
insurers if they are not financially prepared—
it could also overwhelm the entire insurance
industry. Increasingly, however, solvency
supervision is also requiring the filing of
stress tests assessing the impact of multiple
extreme climate-related events. Stress tests
based on loss models and industry experience
build industry capacity to demonstrate to
management, shareholders, and the public
that the industry has the capacity to respond
to known hazards. OSFI has been working
in partnership with insurance regulators in
Quebec, British Columbia, and Ontario to
provide a consistent approach to prudential
regulation of earthquake and severe weather
risks. A consequence of regulatory capital and
reinsurance requirements in Canada has been
ahigher cost of insurance for Canadians.**"*3

Beyond prudential regulation, interest
by members of the Canadian Council of
Insurance Regulators has been building over
the past decade in the market conduct of the
insurance industry. This includes a series of
thoughtful research papers. Market conduct
regulators question the insurance industry’s
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effectiveness to inform Canadians about
insurance coverage in place, coverage options,
and the risk of loss for a specific property. In
2024, the Insurance Bureau and Insurance
Brokers Association of Canada presented a
three-part plan to address these concerns.
Efforts are presently working to develop and
implement the proposed solution.

Prudential regulation

After Hurricane Andrew, Canadian insurance
industry leaders formed a blue-ribbon
committee to determine actions needed to
ensure preparedness for the risk of a major
loss in Canada.'®®* Review of the available
and emerging research determined that the
most significant solvency risk for Canadian
insurers from known catastrophic exposures
involved a major earthquake in Vancouver
or Montreal. Moreover, company practices
to manage this risk varied extensively and
perhaps dangerously, as some companies
had made no effort to estimate potential
losses and some had little or no reinsurance
financing in place. An industry consensus was
soon established to (1) propose regulations
setting out requirements for the responsible
management of earthquake exposure in
British Columbia, Quebec, and Ontario;
(2) request favourable tax treatment of
earthquake reserves; and (3) establish the
Institute for Catastrophic Loss Reduction to
provide the industry and society with ongoing
science advice about earthquakes, flooding,
and extreme weather hazards.

The industry, through the Insurance Bureau,
presented draft regulations that were largely
enacted as proposed in 1998 by prudential
regulators.” OSFI’s “Guideline B-9—
Earthquake Exposure Sound Practices” was

Canadian Underwriter, "OSFI and Insurers Working on Updating Canadian Earthquake
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updated in 2013 and retains elements viewed
as innovative for the time."* This includes
requiring the use of catastrophe models,
ongoing management engagement of the
board, and the decision to transition over
25 years from a 1-in-250-year threshold to a
1-in-500-year threshold.

Catastrophe models are presently recognized
as critical tools supporting insurance
management of exposure to earthquakes,
flood, wildfire, severe storms, and other
modelled hazards.'*® They are important to
ensure appropriate reinsurance coverage,
adequate rates, and overall management
of catastrophe exposure. Thirty years ago
catastrophe models were emerging as tools
for insurance companies. Models in the
United States initially focused on hurricanes
and expanded to earthquakes, flooding, and
other hazards. The first Canadian models
addressed earthquake risk. Initially, models
were used by insurers almost exclusively to
determine appropriate reinsurance protection
for a large earthquake. Canada was the first
jurisdiction in the world to require the use of
catastrophe models.

Much of Guideline B-9 sets out expectations
of management to inform their board about
earthquake exposure and choices made to
finance potential claims.’” Industry advice
from 30 years ago sought to use regulatory
guidance to bring the earthquake exposure
management practices in place at leading
companies into effect at companies lagging
in their practices. This resulted in increased
conversations by management and boards
about risk tolerance and acceptable risk. Over
time, OSFI made changes to Guideline B-9,
yet the initial proposal from industry remains
that management engagement with the board
about catastrophe management and adequate
financing is important, and supervisory
oversight is a good thing.

The industry proposed a 1-in-500-year
threshold of financial preparedness. At the

time, all new large buildings required proof
under the Canadian building code that
there would be no loss of life if the building
experienced a 50-year magnitude earthquake.
Thirty years ago, several companies argued
that it would take time to establish financial
preparedness for a 1-in-250-year event, and
longer for a more significant loss. Ultimately,
the regulators accepted the industry proposal
of a 1-in-500-year threshold, yet they
established a 25-year transition period. All
companies were obliged to immediately
demonstrate financial preparedness for
at least a 1-in-250-year event, and the
requirement was increased each year until
the higher threshold was in place.

A significant review of Guideline B-9 began in
2010.7% Default loss estimates, for example,
were included in the initial guide for insurance
companies that did not use earthquake
models, but all companies were using these
models 12 years later and the defaults were
eliminated. Important changes were made
in the guidance about best practices in
exposure management to reflect learning and
experience over the previous 12 years. Also,
regulators expanded their capacity to secure
data needed to supervise this issue.

The Canadian process of managing
earthquake exposure was presented in 1999
to the International Association of Insurance
Supervisors as a model that should be used
by prudential insurance regulators around the
world. A joint presentation by the Insurance
Bureau and OSFI stressed the value of
collaborative industry/regulator development
of guidance and the proactive anticipation
of low-probability, high-consequence risks.
The ideas pioneered in Canada significantly
enhanced the industry’s capacity to respond
to large earthquakes.

In 2018, OSFI expressed concern and later
issued a discussion paper about reinsurance
arrangements in place for seismic and
severe weather exposure.’® This included
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insufficient collateral requirements for
unregistered reinsurance, concentration risk,
global treaties that may limit funds needed
in Canada, failure of some insurers to retain
the majority of the premiums earned, fronting,
and foreign reinsurers ceding risks. OSFI
proposed requiring more capital in Canada
for insurers and reinsurers.

Annex I of OSFI’s proposed revision in
“Guideline B-3—Sound Reinsurance Practices
and Procedures” set out a policy limit rule
where each insurer would be required
to demonstrate sufficient catastrophe
financing to respond to its three largest risks
taking place in a single year and reinsuring
counterparties on each risk failing. Some
industry actuaries calculated the likelihood
of this scenario happening at between 1-in-1
billion and 1-in-5 trillion, an approach not
in use by any of the insurance companies in
Canada. The Insurance Bureau argued that the
change would require that the industry raise
an estimated $21-$30 billion in additional
capital, which in turn would increase the
cost of insurance for homeowners and
businesses.'*

The final revisions in Guideline B-3 take effect
in 2025 and require that insurers demonstrate
their capacity to cover their largest exposure
assuming default of their largest unregistered
reinsurer on that exposure.** OSFI also
shifted the focus of the guideline to ensure that
reinsurance is collectable in Canada rather
than reinsurers being required to maintain
additional capital in Canada. An insolvency
clause is now required in all treaties clarifying
that the reinsurer will continue to make full
payments to an insolvent insurant without
any reduction. The revisions demonstrate the
capacity of Canada’s insurers and regulators
to work together.

OSFI’'s “Guideline B-15—Climate Risk
Management” has been in effect since
2023.1*2 The guideline focuses on evolving
requirements to measure and disclose
physical and transitional risks. Nevertheless,
the guideline also sets out three expected
outcomes for insurers, including the
expectation that insurers remain “financially
resilient through severe, yet plausible, climate
risk scenarios, and operationally resilient
through disruption due to climate-related
disasters.”’** This is a direct link between
prudential regulatory expectations for
catastrophe financing management and
related issues like climate risk disclosure. The
overriding objective for prudential regulation
is for insurers to demonstrate financial
capacity to cope with low-probability, high-
severity plausible risks.

Market conduct regulation

Catastrophic risk is of growing interest to
market conduct regulators in Canada. Since
2017, the Canadian Council of Insurance
Regulators (and recently in partnership with
the Canadian Insurance Services Regulatory
Organizations) issued a series of position
papers about natural disasters and consumer
awareness.**'* Four gaps identified in the
council’s 2023 paper include the following:'*

e Low awareness of property-specific
catastrophe risk

e Low awareness of available insurance
coverage options

e Low awareness of existing insurance
coverage

e Low awareness of provincial disaster
financial assistance

140 Gambrill, “$30-Billion Sticker Shock for OSFI's Proposed Reinsurance Rules.”

141 Gambirill, “OSFI Softens Stance in New Reinsurance Guidelines.”

142 OSFI, “Climate Risk Management.”

143 Ibid.

144 Canadian Council of Insurance Regulators, “Natural Catastrophes and Personal

Property Insurance.”

145 Canadian Underwriter, “Insurers Should Ensure Consumers Are ‘Better Able to Understand’

Home Insurance Policies.”

146 Canadian Council of Insurance Regulators, “Natural Catastrophes and Personal

Property Insurance.”

26



27

Six Critical Questions

Emerging Issues Research Series

Recently, some insurance companies in the
United States withdrew the offer of coverage
from some markets, increasing concerns about
the availability of catastrophe coverage.'
Moreover, across Canada, the United
States, and elsewhere the cost of coverage
for catastrophic risks for homeowners and
businesses has been rising much faster than
the overall rate of inflation.'* This creates
concerns about the affordability of insurance,
particularly for vulnerable homeowners
who are seniors on a fixed income, marginal
families lacking employment and income
security, and younger families. Availability
and affordability of insurance are important
issues for market conduct regulators, elected
officials, and the public.!* Increases in the
frequency and severity of hazards across
Canada is naturally increasing the questions
market conduct regulators are asking brokers,
agents, and insurance companies.

There is extensive evidence that most
Canadians are not aware of their exposure
to loss and damage from earthquakes, flood,
wildfire, and severe weather. For example,
most Canadians at high risk of flooding
believe their risk is low or moderate.’** Most
Canadians say they have never viewed a flood
map or otherwise sought to learn about their
exposure. With extensive evidence that most
Canadians are not aware of the risks they
face, studies also find that high awareness
of earthquake risk in British Columbia is the
most important factor contributing to the
purchase of earthquake insurance.™! That
is to say that awareness is an important
foundation for risk management action like
buying insurance and investing in protection.

An important question involves the
responsibility of brokers, agents, and
insurance companies to inform policyholders

about property-specific risks. Many agencies,
largely government agencies, exist to inform
homeowners, businesses, and others about
their risk.*>!*31% These public agencies have
developed maps, models, and other risk
communications tools. But the evidence
suggests that these processes are not adequate.
Support and leadership from the insurance
industry can bolster efforts to better inform
Canadians about property-specific risks. In
2024, the Insurance Bureau and Insurance
Brokers of Canada presented an action
plan to the Canadian Council of Insurance
Regulators and the Canadian Insurance
Services Regulatory Organizations. Efforts
are underway to develop the details and move
to implementation.'” The insurance industry
can be leaders to significantly improve risk
awareness across the country.

There is also extensive evidence that most
Canadians do not know what insurance
protection they have or the options available.
Most Canadians appear to read their policy
after a loss, not when it is put in place. They
do not appear to recognize that the frequency
and severity of increasing losses may involve
a loss to their own property.

It is the responsibility of the insurance
industry to explain coverage in place
and coverage options to each customer.
Policyholders that may appear unwilling
to make the time to listen is a challenge,
but nevertheless the responsibility is with
the insurance industry. Again, in 2024 the
Insurance Bureau and Insurance Brokers
of Canada presented an action plan to the
Canadian Council of Insurance Regulators
and the Canadian Insurance Services
Regulatory Organizations, and efforts are
underway to develop the details and move
to implementation.
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Residential earthquake coverage illustrates
the challenge of appropriately communicating
provided coverage and coverage options.
The highest concentration of Canadian
homeowners that purchase earthquake
insurance protection is found in the Victoria
and Vancouver area, a region that also has very
high house prices. Earthquake deductibles are
much higher, often more than 100-fold higher
than deductibles on the basic policy. Very
few homeowners have made an earthquake
damage claim, but many have made or know
a friend, relative, or acquaintance that has
made a claim against their basic coverage. It
is difficult to communicate the additional risk
assumed with earthquake deductibles, yet it is
the responsibility of the insurance industry to
do so. This challenge extends to caps, limits,
and other conditions found in coverage for
water damage, wildfire, severe wind, hail, and
other perils. Communicating overland flood
coverage options is complicated by material
differences between insurance companies in
the products offered, use of different flood
models and maps, and 50 years of disaster
financial assistance provided by governments.

Public awareness is low concerning provincial
disaster financial assistance.’® Those without
insurance may learn after a loss if financial
assistance is available from the provincial
government. The provincial programs are
complex. With the important exception
of high-risk flood damage, the programs
are designed to ensure that homeowners,
small businesses, farmers, and not-for-
profit organizations seldom if ever qualify
for provincial assistance. Some of the perils
typically excluded from provincial assistance
are direct damage from basement flooding,
wildfires, tornadoes, hurricanes, hail, winter
storms, and lightning. Large businesses are
always excluded, even for flood damage.
Private insurance is seen as available and
affordable, so provincial assistance is not
offered. The vast majority of provincial
assistance that is available is paid out to

rebuild damaged municipal and provincial
infrastructure and to respond when a
hazard strikes."’

Provincial governments are responsible
for explaining provincial disaster financial
assistance to the public. An important role
for the insurance industry deals with flood.
Almost 10 million Canadian homeowners
purchased private flood insurance in 2024.
These are homes with low or moderate risk,
so private insurance is offered. Private flood
insurance is not available or very expensive
for several million homes located at high-
or extreme-risk areas.*® High-risk homes
typically qualify for provincial assistance
because private insurance is not available
or is viewed by provincial governments
as being unaffordable. Insurance brokers,
agents, and insurers need to participate
in the conversation about what financial
protection is available from private insurers
and provincial assistance for flooding. This
conversation is challenging because of (1)
large differences in residential flood insurance
coverage between insurance companies,
(2) large differences in provincial disaster
assistance by province and sometimes
between floods in the same province, (3)
changes in the federal Disaster Financial
Assistance Arrangements that will result in
significant reform in most provincial disaster
financial assistance programs over the next
few years, and (4) ongoing discussion about
establishing a high-risk residential flood
insurance program.’*®

Implications for the
insurance industry

The increased frequency and severity of
catastrophe claims events has naturally been
accompanied by growing regulatory interest.
Thirty years ago, the insurance industry
invited prudential supervision of industry
practices. A result has been greater industry,
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regulatory, and public confidence in financial
preparedness. It is encouraging that concern
about industry capacity to pay claims almost
never arises after a catastrophic loss event
in Canada. A federal backstop is important
to complete the protection for a large
earthquake or fire in Montreal or Vancouver.
Much progress is evident over the past 30
years for severe weather and most earthquake
risk to reduce concern about insolvency risk—
progress that has been achieved through
industry and regulatory collaboration.

There is a growing concern about the
rising cost and affordability of insurance.
In the United States concerns also include
availability and the consequences of
underinsurance, which may eventually come
to some Canadian markets. Market conduct
regulators are presenting findings that show
many and perhaps most policyholders do not
know what losses are covered by insurance.
It is welcome that the Insurance Bureau and
Insurance Brokers Association are working
with market conduct regulators to address
this and other issues.



Six critical questions
What is the insurance promise and
resilience solution?

Over the longer term, reducing
and preventing losses is the best
mechanism to ensure adequate
catastrophe financing. Lower risk
of loss is good for asset owners,
insurance companies, and society —
a win-win-win outcome.

Much higher damages over the last 40 years
from floods, wildfires, and severe storms
has been accompanied by challenges for
the insurance industry. In particular, some
question the promise of insurance to restore
Canadians that experience a loss. This report
focuses on catastrophe financing. Some
other issues include insurance affordability,
availability, operational capacity to respond,
communicating change in coverage and risk,
working with disaster response agencies,
debris removal, and use of settlements. It is
encouraging that capacity to pay has not been
an issue. Through many events over many
years, insurance companies have consistently
demonstrated their financial health and
capacity to pay catastrophe claims.

Over the longer term, reducing and
preventing losses is the best mechanism
to ensure adequate catastrophe financing.
Lower risk of loss is good for asset owners,
insurance companies, and society—a win-
win-win outcome. There are several factors
driving the risk of loss higher, but these can
be overcome by investments in proven and
known protective measures. Presently, most
homes, businesses, and infrastructure are not
adequately protected for climate extremes
and earthquakes. The need to transition
to a future where appropriate investments
have been made in resilience so that most
Canadian structures are prepared for the risk
of loss and damage from extreme hazards is
clear. This transition will take time, certainly
longer than the 10-year time frame addressed
in this report.

Over the past decade, insurance companies
and several industry-supported organizations
have begun actively pressing for resilience
actions. In 2021, the Insurance Bureau
created Climate Proof Canada, a coalition to
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champion building disaster resilience. In 2015,
the Intact Centre on Climate Adaptation was
formed to promote adaptation to climate
change. In 2015, Partners for Action was
established to reduce the risk of flood damage.
The Institute for Catastrophic Loss Reduction
has been operating since 1997, and in 2021 it
redirected its focus from academic research
to the promotion of resilience solutions based
on science. The Insurance Bureau, Insurance
Brokers Association of Canada, Canadian
Alliance of Direct Relationship Insurers,
Canadian Association of Mutual Insurers,
and many provincial industry organizations
are also advocating for action by government.
Industry efforts have focused on awareness,
regulations, and financial incentives.

The promise of insurance

Trust is a foundation for any successful
business. This is very evident in property
insurance. Policyholders pay a premium to
secure a promise that they will be provided
with support to recover if they experience
a covered loss.'® The promise of insurance
is different than the relationship customers
have with most other businesses.' Typically,
a service or good is provided when a price is
paid. Some products are consumed quickly,
like a morning coffee, and a satisfied customer
may come back the next day. Durable
products, like a vehicle, will be used over
many years. But insurance is a promise. Over
a 12-month period, most policyholders do not
experience a loss and will not make a claim.
Indeed, policyholders pay for coverage yet
hope to never need it. Some, however, may
experience a total loss and submit a claim
many-fold greater than the premium paid.
The premium is paid for a promise of support
for an unknown outcome, based on the trust
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of customers in their insurer.'** Trust would
be lost for any who are not confident in the
capacity of their insurer to pay.'*®

The risk of loss from a catastrophe has
become a growing consideration in the
decision to purchase insurance for a home
or business as well as the choice of provider.
Catastrophe financing is the mechanism to
ensure that financially healthy insurance
companies have adequate funds to pay all
claims that may arise from catastrophic
events. The record of the Canadian insurance
industry is excellent. Policyholders, the
public, regulators, shareholders, and others
have not questioned the insurance industry’s

capacity to pay.

A global perspective

Each January, the World Economic Forum
releases its Global Risk Report,'** and 2025
will be the twentieth edition. Business,
political, and academic leaders assess and
rank 30 leading global risks. In 2024, the
highest-ranked risk in the world over the next
10 years was extreme weather. The forum
described extreme weather as “Loss of human
life, damage to ecosystems, destruction of
property and/or financial loss due to extreme
weather events. Inclusive of land-based (e.g.
wildfire), water-based (e.g. floods), and
atmospheric and temperature-related (e.g.
heat waves), including those exacerbated by
climate change.”

Global conversations about the most
important issues that must be addressed
over the next 10 years include immigration,
climate change, the cost of living, military
conflicts, and other issues. Presently, these all
rank behind the urgent global need to address
the top risk—the impact of extreme weather.

In Canada, catastrophe insurance claims
have increased significantly, which is also
true around the world. Canadian claims
remain very small relative to global insurance

catastrophe claims. In particular, loss and
damage in the United States is much higher
than in Canada, both in absolute terms
and relative to the population. Canada has
experienced 10 insurance catastrophes, while
more than 500 events in the United States
since 1980 have been identified with losses
in excess of $1 billion.!*® A single event,
Hurricane Katrina, resulted in damage many-
fold greater than all the losses in Canadian
history combined. Catastrophe challenges
in Canada are significant, but not as difficult
as those in the United States. Accordingly,
the Canadian insurance market remains
attractive to reinsurance companies and cat
bond investors working to diversify their
global exposure.

The resilience solution

For many years in the United States and since
1973 in Canada, higher catastrophe claims
paid by insurance companies have resulted
in higher premiums, higher deductibles,
sublimits, exclusions, and withdrawal
of capacity in zones of high risk. There
is a growing concern about affordability,
availability, and underinsurance expressed
by the public, media, regulators, elected
officials, and others. This is evident today
in British Columbia, Quebec, and Ontario
for earthquake coverage. Looking ahead
10 years or more, and the risk is that these
issues will grow in importance for severe
weather coverage.

Aggressive investment in resilience is the
solution to this challenge. Appropriately
protected assets will not trigger claims, or the
risk of damage will be meaningfully reduced.
A home that is resilient may qualify for a
lower premium and broader coverage. We
know what is required to break the 40-year
trend of rising insurance claims.

The insurance industry is ramping up its
efforts to champion investments by Canadians
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in disaster resilience, protection, climate
preparedness, hazard mitigation, adaptation
to climate extremes, and loss reduction. Many
terms are used to describe this shared goal.
We will not stop extreme rain from falling,
fires from burning, severe storms from
forming, or the ground from shaking violently.
Nevertheless, the insurance industry can
promote a culture of seismic and climate
preparedness, where Canadians expect to
return to their homes and businesses after
the hazard passes, confident that most will
experience little or no damage. This would
be a future where comprehensive financial
protection from insurers remains available
and affordable.

A Canadian resilience success story is the
Red River Floodway. Since the floodway
opened in 1968, the Government of Manitoba
estimates that more than $53 billion ($40
billion in 2011 dollars) in flood damage has
been prevented.'*® Phase one, to protect
Winnipeg from a 1-in-100-year flood, cost $65
million. Phase two, to expand to 1-in-700-year
protection, cost $665 million. Clearly, this
example demonstrates that investments in
resilience solutions deliver significant savings.

A large share of the catastrophe damage to
homes, businesses, and infrastructure in
Canada could have been reduced or prevented
if Canadians had invested in resilience.'®’
Unfortunately, most existing structures do
not have appropriate protection. Moreover,
new construction does not include many
proven resilience measures, and buildings
may be located in zones that are known to
be at high risk.

The Mitigation Saves program in the United
States and the Institute for Catastrophic Loss
Reduction Resilience Solutions program for

Canada finds that investments in resilience are
cost effective. For example, each additional
dollar spent on resilience by homeowners or
builders results in $5-$10 or more in avoided
future damage.'*51¢%170.17L172173 Some projects,
like the Red River Floodway, generated much
larger benefits. However, benefits and costs
are often not aligned to encourage action.
Loss prevention investments by homeowners
and builders result in savings for governments,
insurers, lenders, and future homeowners.
Homeowners and builders question the
benefit they themselves secure relative to the
cost, knowing that they expect to move in a
few years or transfer the home to a buyer in
afew months. There are no benefits to share
with governments and insurers if asset owners
are not provided with sufficient incentives to
result in investments in protection.

Canadian insurance industry efforts to
champion preparedness for seismic and
climate extremes began almost 30 years
ago. In 1997, the Institute for Catastrophic
Loss Reduction was established at Western
University to study and assess resilience
solutions to address the perils that result in
the majority of catastrophe insurance claims:
basement flooding, wildfire, hail, severe
wind, and earthquakes.'” Research includes
new construction, renovation of existing
buildings, and public infrastructure. This
includes research in the laboratory, review
of international findings, and field studies. An
expert consensus has been established and is
continuously updated as new findings emerge.
Findings are being integrated into insurance
practices, municipal government programs,
provincial building codes, and construction
standards published by the National Research
Council, the Standards Council of Canada,

166 Government of Manitoba, “Flood Fighting in Manitoba.”

167 ICLR, "On-Site Damage Assessment Finds Much of the Destruction from the Angus Tornado
Could Have Been Prevented.”

168 National Institute of Building Sciences, “National Hazard Mitigation Saves: 2019 Report.”

169 ICLR, "An Impact Analysis for Mitigating Wildland-Urban Interface Fires.”

170 Porter, “A Benefit-Cost Analysis of Impact-Resistant Asphalt Shingle Roofing.”

171 Porter, "High-Wind Design of New Wood Frame Houses Has an Average Benefit-Cost Ratio of
6:1in Canada.”

172 Ibid.

173 Standards Council of Canada, “Affordable Solutions Proven to Significantly Reduce Wind

Damage to Canadian Homes."
174 ICLR, “The First 25."

32



33

Six Critical Questions

Emerging Issues Research Series

the Canadian Standards Association, and
others.175176.177

Homes with a backwater valve, sump pump,
and landscaping that directs rainwater away
from the building are less likely to experience
basement flooding.!”® Structures with a
fire-resistant roof and siding and nothing
combustible within 1.5 metres surrounding
the home are less likely to ignite by hot
embers and be destroyed in a wildfire.'”
Structures with a class 4 impact-resilient
roof and without vinyl siding are less likely
to experience hail damage.'®® Buildings with
a premium roof and hurricane ties or truss
screws to connect the roof truss, supporting
walls, and foundation are less likely to
experience damage from severe wind.'®!
Solutions that were unproven or unknown
30 years ago are now known.

Recent insurance industry leadership in
Canada is focused on actions to implement
loss reduction solutions. For example, the
Insurance Bureau is pressing for a national
flood insurance program offering financial
protection for those at high and extreme risk.
The developing public/private collaboration
will adapt practices in place in other countries
and include actions to reduce the risk of
flood damage. Flood Re, the flood insurance
support program in the United Kingdom
for private insurers, has been designed to
cease operations in 2039 because flood risk
reduction actions will eliminate the need
for subsidized flood coverage as high-risk
structures are protected.’®* The program
includes a payment of £10,000 to homeowners
that build back better after a claim.'® Similarly,
the National Flood Insurance Program in the

United States includes incentives for local
governments and homeowners to reduce the
risk of flood damage.'#**%

Established in 2021, Climate Proof Canada
is a broad coalition of insurance industry
representatives, municipal governments,
Indigenous organizations, environmental
non-governmental organizations, and
research groups.’® With leadership from
the Insurance Bureau, the coalition is
encouraging the federal government to create
a culture of preparedness and build a more
disaster-resilient country. Coalition members
were actively involved in the development
of Canada’s National Adaptation Strategy.
The coalition continues to press the federal
government to establish climate protection
goals supported by adequately funded risk
reduction programs.

The Institute for Catastrophic Loss Reduction
and the Intact Centre on Climate Adaptation
have been working independently with
municipal governments to promote resilience
to basement flooding, wildfire, and other
hazards. Dozens of communities provide
financial incentives to homeowners that
invest in basement flooding protection. A
growing number of communities provide
incentives for wildfire protection. Some
insurers and some brokers have become
active in promoting municipal incentives to
policyholders.

The award-winning Calgary resilient roofing
rebate program is an example of the insurance
industry working to encourage a community
to establish, and then successfully implement,
aresilience incentive program.#*# Following
the 2020 hailstorm in Calgary, the city

175 Bénichou et al,, “National Guide for Wildland-Urban-Interface Fires.”

176 Canadian Standards Association, “CSA Group's Basement Flood Prevention Guideline Helps
Canadians Adapt to a Changing Climate.”

177 Stevenson, Kopp, & El Ansary, “Prescriptive Design Standards for Resilience of Canadian
Housing in High Winds."

178 ICLR, "Protect Your Home from Basement Flooding.”"

179 ICLR, “Protect Your Home from Wildfire.”

180 ICLR, "Protect Your Home from Hail.”

181 ICLR, “Protect Your Home from Severe Wind."

182 Flood Re, “Flood Re Is Helping Insurers to Help Householders at Risk of Flooding.”

183 Flood Re, “Build Back Better.”

184 Federal Emergency Management Agency, “Eligible Mitigation Measures.”

185 National Flood Insurance Program, “Rebuilding Safer and Stronger after a Flood.”

186 Climate Proof Canada, “Protecting Canadians.”

187 Toy, “City of Calgary Nationally Recognized for Resilient Roofing Rebate Program.”

188 City of Calgary, “Resilient Roofing Rebate Program.”



Catastrophe Financing: Implications for the Insurance Industry in Canada

Emerging Issues Research Series

worked with the Institute for Catastrophic
Loss Reduction, the Insurance Bureau,
insurance companies, and brokers to design
and implement an incentive program. Over
1,000 homeowners (1,382) used the $3,000
rebate to upgrade to an impact-resilient roof
when completing repairs.’*” An additional
1,574 homeowners were on the waiting list
when the program was closed because the
full budget had been allocated.

In 2015, Intact Financial established the
Intact Centre on Climate Adaptation at
the University of Waterloo.'”® The centre
created and championed the Home Flood
Protection Program, a residential flood risk
reduction educational program.** Also, the
centre’s Climate-Ready Infographics provide
adaptation advice for home heat protection,
apartment and condo heat protection, home
flood protection, commercial real estate flood
resilience, FireSmart homes, wildfire-ready
communities, nature-based solutions for
homes, and integrating extreme weather risks
in institutional investing.'*

In 2022, the Institute for Catastrophic Loss
Reduction established a Climate Resilience
Centre at Western University.'”* The centre
includes hands-on displays to showcase
climate protection best practices for home
builders and homeowners. The program
expanded in 2024 to include a Climate
Resilience Centre in Winnipeg, plans for a
centre in Toronto, and capacity for roadshows.
Roadshows in 2024 were held in Toronto,
Ottawa, Saskatoon, and Cambridge.**

Established in 2024, the Resilient Homes Task
Force is a partnership between the Institute
for Catastrophic Loss Reduction and the
Canadian Homebuilders’ Association to
champion construction of climate-resilient
homes.”® The program includes pilot
studies to refine estimates of the cost of
adding climate resilience, development of
technical guidance documents to support
implementation by builders, and market
studies measuring the value of resilience for
home buyers and support for joint efforts to
best communicate the benefits of resilience
to homeowners."

In 2013, Co-operators and Farm Mutual Re
established the Partners for Action program
at the University of Waterloo to promote
awareness of flood risk and preparedness
actions.’” The program included research
on preparedness, a risk awareness portal,
community engagement, policy development,
and resilience planning. Research team
members have been providing advice
for the development of a high-risk flood
insurance program.

Following the 2016 wildfire in Fort McMurray,
the Institute for Catastrophic Loss Reduction
established the Resilience in Recovery
program to partner with insurers and
communities seeking to build back better
following a major loss. This began with the
Insurers Rebuild Stronger Homes program to
work with participating insurers seeking to
build resilience measures into product design
and claims response for policyholders that
experienced a covered loss.?*®192% It grew
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into support programs for Calgary, Barrie,
Lytton, and Jasper in recovery from major
losses in those communities.* The program
will expand in 2025 with a national centre of
excellence for recovery established jointly by
the Institute and Public Safety Canada.

Industry action is beginning to influence
government programs. Development of a
national flood insurance program is expected
to include commitments to invest in flood
damage reduction. The Government of
Canada recently modernized the Disaster
Financial Assistance Arrangements
program to support increased spending on
risk reduction and building back better in
recovery. The government is confident that
a modest increase in spending after a loss
over the next few years will result in a much
larger reduction in future costs.

Several governments in Canada have
introduced incentives or regulations to
promote resilience in new construction and
retrofits of existing buildings. Municipal
governments are presently leading the way.
In 1979, 45 years ago, Winnipeg was the
first community in Canada to pass a bylaw
to require a backwater valve in all new
homes.*** This is one of 120 case studies of
successful municipal initiatives published by
the Institute for Catastrophic Loss Reduction
in its series Cities Adapt—Celebrating Local
Leadership.”®* Many communities across
the country now require basement flood
protection or wildfire protection for new
construction in zones of higher risk. Several
dozen communities have enacted bylaws
or provide financial incentives to property
owners or builders that install basement flood
protection, wildfire protection, severe wind
protection, or hail protection.

Investments in seismic protection would
reduce the expected damage from strong
shaking and fire. Florida is appropriately

proud that it successfully responded to
Hurricane Andrew by establishing the best
wind protection building codes in the world.**
Research consistently finds much reduced
damage to structures built after the codes
were introduced compared to the significant
damage experienced by older buildings that
have not been retrofitted.?” Large-scale
investment in seismic protection should be
part of a comprehensive program to manage
seismic risk in British Columbia, Quebec, and
eastern Ontario. But this requires significant
funds and considerable time. For example,
British Columbia has spent $1.9 billion, and
committed an additional $1 billion, to retrofit
schools across the province.?*

Implications for the insurance
industry in Canada

Insurance is a promise. Before the 1980s,
there was no effort by the insurance industry
in Canada to measure catastrophe claims

because they accounted for such a small share

of claims paid. That has changed. Customers

are increasingly judging the industry,
insurance companies, and insurance brokers

through a lens that includes their views about
managing risk of loss from flooding, wildfires,
severe storms, and earthquakes. The industry
must ensure confidence in the capacity to pay
claims. The industry must actively address a
range of other issues that include affordability
and availability.

Since the Fort McMurray wildfire in 2016,
the insurance members of the Institute for
Catastrophic Loss Reduction’s Insurers
Rebuild Stronger Homes implementation
working group have been examining the
purpose of property insurance. The historic
focus on indemnification was designed to
address concern about the risk of loss from an
urban fire. The objective had been to rebuild
to pre-loss conditions. However, rebuilding

201 ICLR, “Resilience in Recovery Program.”
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a home destroyed by flood or wildfire, or
damaged by wind and hail, to pre-loss
conditions will reintroduce the demonstrated
risk of loss. Insurance companies are finding
that they can redesign the claims process to
add resilience measures and reduce expected
future losses.”” A small increase in the cost
of resolving a claim significantly reduces the
future risk of loss.

Moreover, pricing and coverage terms of
some insurance companies have also begun
to reward policyholders that invest in proven
protective actions.?*%2%210 A natural next
step may be increased integration of public
and private incentives. The Government of
Canada, for example, introduced a $10,000
incentive for homeowners in Lytton to add
wildfire resilience during reconstruction,
with the intention to build this into the
process insurers used to support policyholder
recovery. Brokers and insurers can be more
active in promoting awareness of the risk of
loss and share knowledge about proven risk
reduction solutions.

Progress will involve collaboration. Municipal
governments began working on these issues
many years ago. Modernization of the federal
Disaster Financial Assistance Arrangements
established a foundation for increased action
by provincial governments. Creation of the
National Adaptation Strategy is a foundation
to better advance federal, provincial, and local
action. A national flood insurance program
will include flood mitigation. The insurance
industry’s efforts to address fire prevention,
road safety, and auto theft involved

collaboration with governments and other
stakeholders, a partnership approach that is
also required to achieve aggressive increases
in risk reduction investments.

Bold insurance industry action to champion
investment in proven resilience measures
is critical to helping Canadians cope with
the expected increase in the frequency and
severity of extreme climate hazards.

Recommendations for the
insurance industry

Insurance and reinsurance are essential to
make modern society possible. Earthquakes,
hurricanes, severe storms, flooding, wildfires,
and other hazards have the potential to
present risks beyond the great fires of the
past. Catastrophe financing is an essential
risk management responsibility for the
insurance industry to ensure that Canadian
policyholders are confident in the capacity of
insurers to pay claims.

The insurance industry initially built its
reputation in Canada on the successful
provision of fire insurance. Fire coverage
is comprehensive, and insurance is the
mechanism to support a full recovery for
those experiencing loss or damage. In
recent decades auto insurance came to the
forefront in defining how the insurance
industry serves Canadians in their time of
need. Catastrophe risk management will likely
replace fire insurance and auto insurance over
the next 10 or 20 years as the defining role of
insurance in Canada.
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Here are four recommendations for the Canadian insurance industry
with respect to catastrophe financing:

1.

Over the next 10 years, senior management in most insurance
companies should spend more time addressing the growing
importance and complexity of catastrophe financing and the
broader implications for the company. Annual catastrophe
claims paid by the industry in Canada 15 or 20 years ago were
about $1 billion a year. Catastrophe claims over the next 10
years are expected to be much higher. More claims result in
more capital at risk and require more reinsurance coverage. An
appropriate reinsurance program may become more difficult to
design and perhaps even to secure. Some years there will be rate
increases that are discovered after annual budgets have been
completed. Unanticipated increases in reinsurance costs may
have consequences across the company, like concern about rate
adequacy, while higher retentions increase earnings volatility.

If needed, the insurance industry must be prepared to take
action if the availability or affordability of reinsurance is
threatened. The Canadian insurance market has been attractive
to global reinsurers. Affordable reinsurance capacity has been
available to meet the needs of the Canadian insurance industry at
a cost that has been attractive to insurers and reinsurers. Industry
pricing and coverage commitments have created an expectation
that affordable reinsurance will remain available. Nevertheless,
the insurance industry should be prepared to act if concerns
arise about the availability and cost of reinsurance, as this would
represent a threat to the industry. Availability of coverage from
some reinsurers was significantly curtailed during World War Il.
Canada and several other markets considered regulations to
require reinsurers to significantly increase the capital retained
in each market, contrary to the design and purpose of global
risk sharing. Inappropriate design of public reinsurance has the
potential to displace current providers. Further consolidation may
reduce the capacity of insurers to diversify their risk.
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3. There are limits in the financial capacity of the insurance

industry to respond to a very large catastrophe, so it is
important to formalize the role of the government to provide
a liquidity backstop to address this systemic risk. The insurance
industry has demonstrated its financial capacity to respond to
large hazards. Itis unlikely at any point in time—yet inevitable over
the longer term—that circumstances will arise with the potential
to overwhelm the financial capacity of the insurance industry.
A known risk involves a very large earthquake in Montreal or
Vancouver. The industry has acknowledged the risk and presented
a solution. The need is to secure a commitment from the federal
government to provide a liquidity backstop if required.

Significant investment in seismic and climate resilience
is a core strategy for the insurance industry to manage
catastrophe financing over the longer term. First, those
who benefit from asset owner investments in loss reduction—
governments, insurers, asset owners, lenders, and others—must
work together to develop coordinated financial incentives that
are effective in securing increased resilience investments by
homeowners, businesses, and infrastructure owners. If bold actions
are not taken, current trends could lead to a crisis of insurance
affordability and availability. Second, the insurance industry
must integrate seismic and climate resilience in all aspects of its
work—redesigning coverage to add resilience when responding
to claims, communicating with policyholders to share resilience
knowledge and proven protection practices, and pricing coverage
to appropriately reward those who are resilient. Most Canadians
remain at risk. Industry efforts to promote resilience have not been
sufficient. Larger gains require partnership. Municipal governments
have been the first to take action. Ultimately, the resilience solution
to the catastrophe financing challenge will involve significant
investments in preparedness by homeowners, businesses, and
builders empowered by awareness, directed by regulations, and
encouraged by financial incentives.
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