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2)

Introduction

Naturd hazards have dways been amgor concern for the insurance industry. They arethe
primary cause of disasters that produce both human suffering and economic hardship. Both
Canadian and internationa insurers recognize that they are vulnerable to these catastrophic
events. Therefore, it isnot surprising that the insurance industry are leaders in the study of natura
hazards and their effects both on insurers and their clients.

Catastrophes have the possihility to have a Sgnificant adverse impact on a company or the
insurance industry as awhole. Reinsurance was developed largely to protect the industry in total
and dedl with natural hazards. Non-catastrophic losses from natura hazards aso produce large
numbers of clams and are therefore of interest as they contribute to disaster loss payments by
insurers.

Structure of Industry

To gppreciate how natura hazards affect the insurance indudtry it is necessary to understand its
gructure.

“Insuranceis the method of sharing the losses of the few individuas who suffer them among the
many in the group who do not”*. The lasses of the few are paid for by the premiums of the many.

It should be noted that insurance by itself is not arisk mitigation strategy but rather arisk transfer
drategy. A mitigation Strategy is one that reduces risk. Insurance merdly transfersrisk from one
party (the insured) to another party (the insurer) for apremium. That being said, the insurance
industry is heavily involved in trying to simulate mitigetion, asit isin both the industry’ s and its
client’sinterests to participate in the mitigation process.

The insurance industry is a diverse, decentralised sector of the economy with many players of
various Szes. It isaso an important part of the economy as no business can operate without it. It
should aso be noted that many parts of an individua person’slife (e.g. driving acar), are
intertwined with insurance and thus this sector touches dl citizensin one way or ancther.

The generd dtructure of property and casudty insurance industry can be seen in the following
modd.
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SIMPLE MODEL OF THE PROPERTY AND CAUSALITY INSURANCE SECTOR

FEEDBACK ON RATES, DEDUCTABLES, COVERAGES, POLICY WORDINGS AND UNDERWRITING POLICY

POLICY
HOLDPER INSURER REINSURER RETROCESSIONAIRE
PREMIUM FLOW PREMIUM FLOW PREMIUM FLOW
CLAIM Pﬂ‘i‘l\l;ENT FLOW CLAIM PAYMENT FLOW CLAIM I'll‘\'l“.llENT FLOW

Source: Canada Country Study Volume V112

Premiums are paid by the policy holder to the insurer. Insurers who then wish to spread the risk
further beyond themsealves, purchase reinsurance from areinsurer. Reinsurers may further spreaed
the risk by reinsuring themsalves through retrocessonaires. In this way reinsurance can spread
risks internationally, balancing losses across nations.

Clams are paid from the insurer to the policyholder. Theinsurer then clams from the reinsurer.
Thereisno direct legd relationship between the reinsurer or retrocessionaires and the policy
holder. Interaction between al parties produces feedback that influences rates, deductibles,
policy wordings, coverages, underwriting and al aspects of the policy contractsinvolved.

3) The Canadian Insurance Industry and the World

Insurers in Canada are both Canadian and foreign owned, while reinsurers are primarily foreign
held. Not only are there alarge number of insurers, but aso there are many different types.
These can range from mutual corporations and joint stock companies, to various different types
of pools. In addition, the industry has seen the entrance of banks into the insurance market *.
There are more than 230 companies actively competing in the property and casudty insurance
industry, aong with about 40 reinsurers. The following table shows how decentrdised the
industry is. The ten largest insurers control less than 60 percent of the Canadian market.
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Top 10 Company Groups, Private P& C Insurers by Net Written Premium

Company Direct % of total Net Written Share
Premiums Busness Premium of P&C
Written Market
CGU Group Canada 2,241,081 9.22% 1,957,128 8.67%
ING Canada 2,191,782 9.01% 1,890,195 8.37%
Co-operators Generd Insurance 1,512,770 6.22% 1,379,024 6.11%
Royd & Sun Alliance 1,453,229 5.98% 1,342,777 5.95%
Economica Insurance Group 1,191,049 4.90% 1,101,628 4.88%
Lloyd's Underwriters 786,741 3.24% 918,196 4.07%
Groupe Degardins 936,169 3.85% 915,284 4.05%
AXA Canadalnc. 988,805 4.07% 903,639 4.00%
State Farm Ins. Companies 886,489 3.65% 885,250 3.92%
Zurich North AmericaCanada 1,019,799 4.19% 841,258 3.73%

Source: Canadian Underwriter May 2002

The Canadian property and casualty insurance market takes in gpproximately $16 billion per
year (approximately 2.24% of GDP)°. Of this, approximately $1.3 billion of thisis reinsured. The
surplus (net worth) is approximately $11 billion. Of the $16 hillion total approximately $6.49
billion is exposed to catastrophe. (All dollar amounts are as of 1993). The industry's profitability
was $800 million after taxes or 7% in 1993 °.

The insurance industry can be looked at as a capital pool. Capitd in the world today is very
mobile. This mobility facilitates the spread of risk by both reinsurers and insurers world-wide,
About 60 percent of the industry isforeign owned, so internationd views of the frequency and
severity of natural hazards are very important to the Canadian industry. On a positive Sde this
means that any costs experienced by Canada will be spread around the world. However, the
Canadian insurance indudtry is affected not only by events within its own borders but dso by
events throughout the world. Canada is not perceived as being catastrophe prone from a natural
hazards point of view (catastrophe being the area that the industry is specificaly concerned
about), especidly when compared with the United States. From an absolute point of view even
the flood and ice storm losses in Quebec and Ontario aswell asthe flood losses in Manitoba
palein comparison to those produced by Hurricane Andrew in Florida. However if one takes
into account the fact that the Canadian economy is roughly 1/10 of the United States, it can be
seen that from arelative point of view Canada may not be as catastrophe free it is thought to be.
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4) General Effectsof the Interaction between Natural Hazards, the Insurance Industry
and Society.

It should be noted that the effects of natural hazards on the insurance industry are influenced by
changes in the demographics and infrastructure of the areas of society that are insured, aswell as
changesin the industry itself. These generd factors are summarized below.

a)

b)

9

h)

)

Growth of cities - There has been substantid increase in population and size of cities over the
last 20 years. In addition, populationsin general have moving into catastrophe prone aress,
especidly those of recregtion or retirement communities.

Insufficiency of infrastructure - Often urban growth does not include an increase in needed
improvementsin infrastructure. An example isinadequate increase in sewer and sorm sewer
capacity. This can lead to greater sewer back up clams.

Poor planning — Unfortunately many Canadians work and live in vulnerable areas due, for
example, to condruction in flood plains.

Inadequate or poorly enforced building codes - Thisisaconcern asit is estimated that 25
percent of the insurance payments of Hurricane Andrew could have been prevented through
better compliance with the local building code ”.

Pogt lossiinflation - Unwarranted increases in costs of building materids and labour in the
wake of amgor catastrophe significantly add to repair cogts.

Fraud - Unfortunately, some people will try to take advantage of an extreme event situation.
For example - not repairing hail damage paid for on an auto claim and then putting in a
subsequent claim after a second hail storm.

The susceptibility of structures to damage - The widespread use of duminium sding in hail-
prone aressis an example.

The increasing use of insurance payment of maintenance losses - An example would be a
worn out roof that is not replaced until a storm damages it. The roof should be replaced as
part of generd maintenance to the building. Instead an attempt may be made to have it
replaced under an insurance clam.

The ability of insurersto respond — Smdler insurers may not have the ahility to tranfer claim
personnd in to a disaster Site to settle daimsincreasing the risk of excessive dlaims®,

The broadening of coverages available in the last 20 years - With more coverage come more
clams and more payouts.
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5)

k) Climate change — The generd consensus among the indudtry is that the frequency and
severity of extreme weether eventsisrising, contributing to an increasein clams and codts. In
Canadathis might mean an increase in mid latitude cyclonic events, producing more winter
gormsand hall.

Optionsused by the Insurance Industry in Responding to Natural Hazards

There are many mitigation sirategies open to the indudtry in generd. These must be effective as
insurance is one of society's mgjor methods in degling with the severe weether and therefore
many of the aspects of climate change. The insurance industry is by nature practica and needs
practical methods for mitigation °.

A comprehensve ligt of dl options open to the industry include:

a) Attemptsto dter the climate itsdf. Thereisvdidity to this gpproach. Two examples are

)

Palitical involvement in reducing greenhouse producing gases. This has often been
suggested by magjor European reinsurance companies including Munich Reinsurance™
and Swiss Reinsurance™.

Funding weether modification activities (an example of thisis cloud seeding in the
prairies, which has been a successful Canadian approach) ™.

b) Attempting to Alter the Socid Infrastructure

)

Funding research into improved building materids and construction methods aswell as
lobbying for improved building codes. Thisis a popular risk management style approach
for the insurance industry as it has had much experience doing this sort of activity in
concert with other industries and sectors of the economy.

Limiting exposure -As this only limits the exposure of the individua insurance company, it
isnot redly amitigation strategy for society asawhole. It should also be noted insurers
are dways reluctant to limit coverage. Market withdrawal is the harshest option.

Limiting the numbers of policies written dollar coverage provided in a specific geographic
area.

Reducing policy limits

Increasing deductibles.
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o)

h)

)

Changing payment terms  (i.e. paying on an actud cash value bass vs. replacement cost
bass).

Changing underwriting rules as to what risks can be accepted.
Market withdrawa (Never a popular option).

Purchase reinsurance, further spreading the risk. Reinsurance does spread risk over alarger
pool of capitad, but again without other Strategies does not redly mitigate the risk for dl of

ociety.
Financid mitigation
There are two direct methods of financid mitigation.

i) Tax relief for reserves earmarked for catastrophic payment. This creates a pool of capital
that protects the company's policyholders®.

Iv) Rateincreasesto generate further premium. (Again, thisis not a method that the industry
often wishes to employ).

It should be noted that the Canadian tax Situation makesit difficult to set up reserves. Thus,
sometimes money is transferred out of the country to alow the creation of reserves™. There
are many mechanismsto do this, often involving the setting up of captive companies. This
option is open not only to insurers but aso to any company wishing to dedl with arisk viaa
captive or a pool™.

The pool concept is being looked at around the world, even at the internationa level, with
groups of small nations looking to set up their own insurance pools for catastrophe™®.

Finaly, there is the need for co-operation between dl levels of government, the insurance industry
and policyholdersin dl areasinvolving natural hazards. Not only must there be practicd, sustainable
attempts at mitigation, but education of dl parties of the various aspects of the problem. Thisisa
problem that affects dl of society and will require al society's resources to solve.

6) The Effectsof Selected Major Natural Hazardsin Canada

¢) Earthquake
i) TheThreat

Earthquakes are one of the most destructive natural eventsthat can occur. A single event
could cause severe financid stress to much of the industry. For example astudy by the
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Munich Reinsurance Company of Canada examined the insurance consequences of an
earthquake of the magnitude 6.5 at 123° W, 49°N and 10 km in depth, below the Strait
of Georgiain southwestern British Columbia. The estimated Modified Mercalli intengity
of this hypothetical earthquake ranged from MM=X to MM=VII-VIII in the
municipalities of Richmond and the Delta and the city of Vancouver. Insured losses were
estimated at C$6.7 to C$12 billion.*’

While the frequency of damaging earthquakes in Canada has been low, the potentid
Severity isas greet here asin any other country. It isthis potential severity that concerns
the indudtry.

Dedtructive earthquake potential in Canada exists in severd areas. the Lower Frazer
vdley in BC; in Quebec aong the S. Lawrence valey, especidly Montred; in the
Ottawa Vdley and findly in the Eastern areas of New Brunswick. Therisk is not only
due to ground shaking but dso to fire following. In fact, the damage from fire following
an earthquake may be greater than that from damage due to earth movement. Fire
following is most often caused by gasline rupture.

Generdly there are three fundamenta questions that an insurance company’s
underwriters ask about earthquake.

(& What isthe probable maximum loss to individud buildings and structures in the
event of amaximum probable earthquake?

(b) What is the aggregate probable maximum loss in the event of amaximum
probable earthquake?

Probable maximum loss is a smdler loss than one that would occur under the
most unfavorable circumstances, however it isthe worst loss that will probably
happen. A few losses will exceed the probable maximum loss, and alarger
number will be at or near probable maximum loss, however, the mgority will be
less than probable maximum loss.

(©) What isthe size and shape of the insured loss arealin the event of the maximum
probable earthquake? In short, how is the earthquake zone determined and
whét isits size?

i) Mitigation
(8 Proper rating iscriticd in deding with the threet of earthquakes. Earthquake is

not covered under basic policies. In generd coverageis added by endorsement.
The cost of this coverage depends upon severd factors.
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(i) Location - The higher therisk, the higher the cost of coverage. This means
that insurance costs more, closer to an active saismic area. An endorsement
in Vancouver for example, costs more than the same coverage in Toronto. In
addition, the nature of the ground is taken into account. For example,
internationa experience shows man-made landfill is very susceptible to
liquefaction, a process by the structure of the ground bresks down under
dress. An insurer may seek to limit its exposure in one location by only
insuring alimited number of buildingsin asingle block or postal code. It
should be noted that there is atrend toward microzonationa modes that may
rate according to asingle block or postal code.

(i) Building structure - Different building structures have different susceptibilities
to earthquake. Knowledge of and rating according to the nationa and local
building codesis criticd to correct rating. Canada has had seismic loading
provisionsin the Nationa Building Code since the first edition in 1941'°. The
Insurers: Advisory Organization has produced a set of earthquake tariffs,
structurd ratings, deductibles and co-insurances that help the underwriter
determine which raing class a building would fdl in. These ratings are smilar,
but somewhat smplified, from various American ratings. In addition the
resstance of the building to the potentia of fire is consdered.

All of the above will be taking into account in actuarial based modes which
determine the find price insurance companies charge.

Reinsurance takes a somewhat different course on looking at earthquake as it
examines an insurance companies tota book of business rather than asingle
building. Reinsurance companies are increasingly looking to models that are more
predictive than smple actuarid tables, in order to take into account changesin
population, building structure and generd societd changes. In short, thereis
some movement from a deductive to amore inductive type of modd.

(b) Theindustry dso encourages mitigation via building codes, consgtruction
practices and government policy. The Indtitute for Catastrophic Loss Reduction
has been very active in atempting to educate and work the industry itsef and
with government to encourage community based mitigation. Thisis done through
seminars, workshops and conferences 2 1n addition the industry often
participates in research projects designed to further the basic science and
engineering knowledge of earthquake effects™
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(c) Recommendeations to government on policy have also been considered. In
generd Canadd s insurers recommend;

create a culture of disaster prevention;
build resilient communities; and,
carry disaster prevention principlesinto Canada’s work abroad.?

In these ways in the industry seeksto help itsdlf by helping others, aswell as
cresting a culture of mitigation that reduces |osses.

d) Hurricanes
i) TheThreat

Hurricanes are dso one of the most destructive thrests to the insurance industry in the
United States and to the insurance industry in generd. Ever since Hurricane Andrew they
have been one of the most discussed naturd disasters. In the United States, especidly
Florida, they have forced major changes to the insurance market. The Florida Wind
Authority, a specific company underwritten by the State Government, has taken the
respongibility for hurricane damage and now underwrites much of the hurricanerisk in the
date. Insurance companies administer the claims themsalves.

In Canada, the east coast has suffered from hurricanes from time to time. However, as
the area traditiondly has dedt with various severe sorms, its vulnerability to hurricanesis
often perceived as being limited. A hurricane is merely trested as a more dangerous
verson of astorm. Asthe buildings and the infrastructure are built to handle such events,
damage potentid is perceived to be limited. Research done by the Ingtitute for
Catastrophic Loss Reduction has shown this assessment to be somewhat optimistic. A
severe hurricane that made landfal on the east coast would potentialy cause mgor
problems in terms of storm surge. If this hgppened at the time of grestest tide the damage
could be considerable in terms of flooded and washed away homes. While direct
damage from storm surge would not be covered for residentia polices, business polices
would in many cases would provide coverage. In addition, sewer backup endorsements
for both commercid and resdentia polices would apply.

Probably the most well know and studied case of Hurricane damage in Canada was that
of Hurricane Hazel, which struck Ontario in October 1954. It was the highest level of
precipitation recorded in a 12-hour period anywhere in Ontario. Centered over the
Humber River watershed it affected a 30,000 square kilometer area, dumped over 280
mm of rain and caused 81 deaths™. This hurricane did much damage in the Toronto area.
Mogt of the damage done by Haze resulted from flood rather than wind. Thus, under
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today’ s policies for resdentid policies much of this damage would have been excluded.
(It should be noted that that there are various policy provisions that state that damage by
flood is covered if ahomeisfirst damaged by wind and opened to the eements). In
many ways, in terms of policy provisons and losses, hurricane damage could be
conddered the same manner as flood damage.

It is quite possible that flood events from hurricanes smilar to Hazel could till occur.
Hurricane Floyd in Sept 1999 could be considered anear miss. The potential damage of
such an event has been modded in excess of C$640 million. Of that over C$400 million
would be from sewer back up losses™. It should be noted that sewer backup is covered
under present policies. Excdlent floodplain management has acted to potentialy reduce
such losses, however, the effectiveness of this has been reduced by problems with
municipd infrastructure with alower origind design capacity as wdl as building practices
such as direct basement connections to ssorm and/or combined storm sewer systems. In
addition there has been an increase in population dengity as well as the tendency of
people to furnish their basements, thus putting large amounts of property at risk,
especialy in respect to sewer back up clams.

i) Mitigation

Mitigation with respect to hurricanes in Ontario was established immediately after
Hurricane Hazel, and involved the creation of the various conservation authorities. These
acted to reduce the potentid for riverine related flood damages by implementing flood
plain management programs restricting development or the rebuilding of flood damaged
gructure in flood hazard aress. In addition, zoning was restricted. Findly, there were
numerous flood control structures and dams congtructed as well as public education and
research.

The insurance industry mitigates severd ways. Individua insurers can decide to restrict
sewer back up coverage. Thereis aso the possibility of lega action through subrogation
in the case of sawer backup, when an insurer feelsthat locd infrastructure is not
adequate. Rating is generdly done through standard actuaria processes based on historic
experience, and is not as comprehensive in its assumptions as earthquake rating is. There
is movement afoot, led by the reinsurance industry and supported by research
organizations like the Indtitute for Catastrophic Loss Reduction, to move from
actuarialy-based deductive modds using historic records to more predictive inductive
modding.

In general the industry has also acted to sponsor research through the Ingtitute for
Catastrophic Loss reduction that recommends the following for Ontario.

(a) Adoption of best management practices for sorm water management.
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(b) Smilar desgn leves of protection throughout &t risk arees

(c) Adoption of consstent technical and ca culation design procedures, which should
include congderation of the potentid impact of climate change.

(d) Replacing combined sewers with separate sanitary and storm sewer systems.

(e) Upgrading exigting drainage systems (e.g. storage systems, inlet restrictions and
retrofitting with backwater valves, etc.)

(f) Eliminating weeping tile connections to sorm sawers,
(9) Discharging roof leaders to the ground surface instead of to the sewer system.

(h) Increasing regular maintenance and ingpection programs to avoid drainage
system blockages, especialy in older developments.

(i) Funding should be made available to municipdities and conservation authorities
to help undertake mitigation programs such asimprovement of sewer systems
updates to floodplain mapping, land acquisition in flood hazard areas and
updating of flood control facilities

() Hood and water damage |osses should be assembled in a consistent format by a
sngle agency using asingle information database.

Thus it can be seen that the industry actsin its classic manner of working with
government and policyholders to mitigate potentid losses both the industry and its dients.
Limitations of policies, such as sewer backup exclusions, are seen only as alast resort.

e) Tornadoes
i) TheThreat

Tornadoes are extremely destructive events that can cause substantial damage to
property and grievous loss of life. The largest tornadoes in Canada are usudly on a lesser
scale of destruction than the earthquakes and floods. In the US there have been
exceptionsto this, as the Oklahoma tornadoes in 1998 proved. However, in Canada
potentia tornado damage is significant but not quite on this scae. Tornadoes are,
however, in the top 10 of Canadian disasters with the Barrie tornado May 1985 causing
approximately C$125 million in daims and that of Edmonton in July 1987 causing
approximately C201 million in damages™.
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Tornadoes in Canada are most commonly observed in the southern prairies and southern
Ontario region. Thisis due to the population dengty in those areas, as well as climatology
. There are concernsin the industry over erroneous information that circulates within the
industry about tornadoes being unable to strike large cites due to presence of large
buildings that would disrupt them. Coverage is provided to damage done by tornadoes
under standard policies.

ii) Mitigation

Therating of these eventsis done in a standard actuarial manner with past losses being
the main factor in the prediction of future losses. Thus, the location of the insured isthe
most sgnificant factor. In addition, there are rating adjustments for structure. Most of
these adjustments are gpplicable to manufactured (mobile homes) and include reductions
for permanent homes, or homes on foundations and especidly for tie-downs and other
methods of ataching a structure to the ground.

In addition some insurers attempt to inform their clients on the dangers involved with
Tornadoes by providing, free of cog, literature on methods of surviving a Tornado strike.
In addition there is other such literature available on how to improve their home with
respect to tornado resistance.

Findly, the industry sponsors research into structures, materias and their vulnerability to
tornadoes as well as research into tornadoes themsalves. It is hoped that this research
will trandate into more effective building codes aswell as new and better use of building
materias to further resist tornado damage®.

f) Flood
i) The Threat

Flood is an interesting conundrum for the insurance industry. Many insurance
professonadsfed that the industry is not exposed to flood, as this peril is excluded from
resdentid policies The essence of the Canadian insurance industries thinking is that flood
is not consdered a fortuitous event. For risks on aflood plain, the question is not if there
will be aflood, but when. If the risk is not on aflood plain then thereislittle need to
purchase insurance againg this event. However, it should be noted that there is Sgnificant
exposure to flood as coverage is available under commercid policies, not only for
property loss but aso for businessinterruption, and there is dway's coverage under
automobile palicies. In addition in many areasthere is coverage available for sawer
backup, an event related to flood, either viathe standard policy or an endorsement.?’
Claims made under this provision may be considerable. For example C$185 million was
paid out to residentsin Winnipeg as a result of damages due to sewer backups?®
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Rdief for the homeowner is provided under the auspices of the Office of Critica
Infrastructure Protection and Emergency Preparedness under the Disaster Financid
Assistance Arrangements program. Thisis a per capita cost-sharing program used to
provide disagter relief between the provincia and the federal governments. These range
from 0% Federa share for the first dollar, 50% for the second and third dollar, 75% for
the fourth and fifth dollar and 90% above the fifth dollar.®

The DFAA generdly defines eligible costs as those related to restoring public works to
pro disaster conditions, and replacing and repairing basic or essentiad persond property.

Thusthe industry is exposed to flood losses. The magnitude of those losses can be great.
The 1996 Saguenay floods caused an insured loss of C$207 million *°, and was one of
the top 10 insurance disasters in Canada. Thiswas duein no smdl part to three
commercid property damstotaing C$108 million.

ii) Mitigation

For business insurance as well as sewer, theindudtry in generd Satidticaly cdculatesits
flood exposure in the standard actuarid manner. It has traditionaly mitigated itsloss by
withdrawing flood coverage for sawer backup when necessary. It dso mitigatesits
exposure by not covering flood under residentid policies. Findly, the industry has been
activein again promoting its Naturd Disaster Reduction Plan to the federd government
as well as sponsoring further research

g Hail
i) The Threat

Hall isahigh frequency event for the insurance industry. While mogt hallstorms are not
catastrophic some can be of high severity, due to the fact that one event can damage a
large number automobiles, homes and crops. Asthereis not usudly loss of life and
homes are rardly made inhabitable, as in an earthquake, the public does not generally
congder hall acatastrophic event. The fact isthat of dl weather-rdated events hall isthe
second most costly. From the period 1984 to 1996 the industry paid out more than
C$750 million. Thisis more than paid out for tornadoes, flooding, storm and wind and in
fact is of the same magnitude as the ice storm of 1998 at $1.4 billion.** While individud
events tend to be concentrated in the west, especidly around Cagary, Alberta (the worst
being in 1991 at $342.7 million), there have been catastrophic eventsin Montredl,
Quebec in 1986 (cogting C$45.4) and 1987 (costing C$24.8 million). There have dso
been events in Drummondville, Quebec in 1999 at C$20.5 million. *
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i) Mitigation

Theinsurance industry dedswith hall risk in severa ways. It rates hall risksin the
standard actuariad manner, using past losses to predict the future.

It uses reinsurance to spread the risk over other companies and around the world.
Neither of these methods actualy mitigates the risk, it merdly spreadstherisk over a
larger monetary pool.

However, the industry uses true mitigation as well. Firgtly, many companies will offer
discounts or change their rating systems for hail resstant roofing. In this case they are
offering financid incentives for policyholders to improve their property. In effect they are
entering into a partnership with their clients to reduce possible damage, and therefore
payouts.

The insurance industry dso will enter into various partnerships with other industries such
as the roofing indugtry. In this manner it helps to promote more resistant roofing materias
and reduce damage. These materids can then be promoted by the financid incentives
discussed in the previous paragraph.

Thefind and mogt exciting mitigation method developed by the insurance indudtry isthe
attempt to dter the weeather itsalf. The Insurance Industry through the Insurance Bureau
of Canada has promoted Alberta Hail Suppression project®. In this plan the industry has
funded the equipping use of severd arcraft to distribute slver iodide into potentid hail
bearing clouds. These clouds are identified by Doppler westher radar operated by
Atmaospheric Environment Service of Environment Canada. There are severd methods of
delivering the Slver iodide, ether trailing a stream of the chemicd via pressurized
canigers or by smal rockets. The theory, while admittedly scientificaly unproven, istha
the slver iodide will produce more condensation nucle resulting in more but smaller
hailstones. This method has been used in an attempt to protect the Cagary region.

Previous to this project Cagary was hit by severd hallstorms of mgor severity. While it
istoo soon to be Satidticaly sure at ahigh level of confidence, since the project there
have been no mgor sorms and the industry may have saved itsdf a significant amount of
money at alow cost.

h) SevereWinter Weather
i) TheThresat:
Severe winter westher is consdered a hazard and includes the damage done by al

storms during the winter season. This damage can range from that done by ice sorms,
flooding due to ice damming, deet and rain creating accidents through to black ice and

Institute for Catastrophic Loss Reduction 14



poor vishility and wind damage in generd. While storms can and do cause damagein the
summer, it gppears that during the winter the large-scale damage is at its most severe.

The most well known of these gormsisthe ice sorm of 1998. This orm did extensve
damage in Quebec and Ontario aswell as the United States™. The damage was the
greatest of any event in Canadian history, with 28 deaths, causing over 1.6 million
households and businesses to lose power, incurred insurance losses in excess of $1.4
billion CDN and atotal economic loss of approximately $6.4 billion CDN*. If one
makes the assumption that, in generd, the US economy is 10 times the Sze of the
Canadian one, it can be seen that the ice ssorm was on the same magnitude as mgjor
hurricanes in the US. Furthermore, the nature of the damage due to power failures and
direct damage due to ice came as an dmost complete surprise to the industry. Thus, the
large payout generated concern that the industry and Canadian society in generd could
be vulnerable to such alarge unknown threat, especidly one that most would have
thought that the socid infrastructure was well prepared for.

Other winter storms have done damage due to deet and snow, as can be seen from the
ice sorms of Feb 1961 in Montred , January 1968 in Ontario, March 1983 in
Winnipeg, April 1984 in &. John’s Newfoundland and in 1986 in Ontario/Quebec.
However nothing came as close to shutting down large parts society asthe 1998 ice
gtorm did.

i) Mitigation.

Rating of the risk is done through standard actuarid principles. In fact, the very nature of
damage from severe winter sormsis that isthat they, in generd, lend themselves to
standard statistical practices. However there are exceptions, as very large storms may
creste anomdies due to their long return periods and therefore may not lend themselves
to actuarid analyss. Thiswould be true of the 1998 ice ssorm. There has been research
to modd future ice storm effectsin this case™.

There have been many studies as well as mitigation efforts by governmenta agencies,
however in terms of that done solely by the insurance industry, it must be remembered
that insurers have no public policy or policing authority. They must attempt to reduce the
risk by using their persuasive powers, and by educating policyholders and government.
In addition they can work with various businesses associations, advocating stronger
building codes and power grids, sponsor research and use their knowledge and expertise
relating to loss dimination, reduction and control to help others. In deding with severe
winter weether, there islittle that the industry can do totdly by itself. It must adopt more
of aholigtic paradigm, to evauate the risks that are present and provide an indication of
potentia oss frequency and severity facing citizens, businesses and governments, as well
aslooking at the cost and benefits involved in dedling with new materids and
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technologies. The insurance industry hasto be looked at as one piece of atota risk
management picture, rather than the absolute and only solution.

Further research is aso being done into other agpects of winter sorms, especidly with
respect to black ice. An example would be safety research done on automobiles, black
ice and other related issues™.

i) Wildfires
i) The Threat:

At present wildfires are not alarge problem in Canada to the insurance industry, ether in
terms of severity or frequency. In the United States, they cause more apprehension,
causing concerns in Cdiforniaand other states from time to time. Recent wildfiresin
Australia have aso underscored the potential concern. Thus, it is not present trends but
the future that is a concern to the industry. Fire is a hazard that the industry understands
well; infact, it was the first hazard that it insured againg. In the 1950's dmost dl payouts
were for fire damage and the first fire polices were issued just after 1666 the grest fire of
London.*® Thusthereis a deep and wide knowledge base.

42% of Canada s 997.1 million hectares of land is forested. As the population of
Canadaincreases, the infrastructure will move to greater degree into areasthat are at
risk. Fire risk will always be present, as there are both natura fires and controlled burns.
It should also be noted that climate change will most likdly increase fire frequency and
sverity.®

Thereistherefore, areal danger of an increase in both the frequency and severity of this
hazard.

i) Mitigation

The rating for fireswild or otherwise is done via dandard actuarid methods. Asthisrisk
iswdl know, thisis no surprise and these methods will probably remain the samein the
near future. A mgor change in methodology would be considered if present methods
were proven to be insufficient. .(climate change is expected to make this hazard much
worse)*®

The industry mitigates the fire hazards asin three ways.
(8 Education— In this case the insurance industry, ether by itsdlf, or with various

government agencies try to educate the public and its policyholdersin the
dangers of wildfire and the various methods by which risk may be reduced. It
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does this through pamphlets, seminars and discussions through agents and
insurance brokers at point of sale.

The industry aso promotes and supports research on wildfires themsdves. In
addition, research is done on building methods and materids that reduce risk.

The insurance sector can also promote its own industry awareness of this risk.

(b) Land Use Planning — The industry can promote wise land use planning. This
would reduce or prevent therisk of building in ahigh-risk area. In addition it
would require the congtruction of proper fire prevention infrastructure such as
water mains or fire saions. The industry can aso act as an advoceate for
sufficient resources for forest fire control such aswater bombers, fire fighting
personnel and equipment.

(¢) Financid Incentives— The industry can and does offer financid incentives such as
premium reductions, to its policyholders who act to reduce their own risk.
Examples range from using fire resstant materials in condruction to having
gorinkler systems and darms, to having afire hydrant in close proximity to the
insured property.**
j) Climate Change
i) TheThreat
Climate change is interesting in thet it is not a hazard in itsdlf, however it may act to
increase the risk of other hazards. Climate change itsdlf is now fairly well accepted in the
scientific community however, there is disagreement about when, how much and where
climate change will affect other hazards. Some of the following effects have been
postul ated:
(& Winter gorms may increase in the frequency and severity.
(b) Flooding may become more severe and frequent.
(¢) Tornadoes may become more frequent.
(d) Heat waveswill probably become more common

(e) Wildfires may become more frequent and severe due to dryness.

(f) Thereisdisagreement about Hurricanes, with some postulating that there may be
an increase in severity but not frequency.

Institute for Catastrophic Loss Reduction 17



In generd, the climate zones of North America may move northward and thus the climate
of the populated areas of Canada may come to resemble that of the many areas of the
North Centrd US. As these areas include zones of drought and “tornado” aly, thisis not
acomforting scenario.”

i) Mitigation

As dimate changeis probably happening in the present and will continue into the future,
there islittle short-term mitigation that the industry can undertake that specifically ded
with this, however over the long term there are options:

(&) Politicd involvement in reducing greenhouse producing gases. The European
reinsurance companies such as Munich Reinsurance® and Swiss Reinsurance™
have often suggested this.

(b) Increased education of the industry members as well as policyholdersinto the
effects of greenhouse gases upon natural hazards and therefore upon premiums.

(¢) Funding further research into the effects of climate change.
(d) Partnering with government both in education and research

(e) Increased lobbying for tax bresks for financid pooling to handle more frequent
catastrophic losses.

(f) Therecognition that thisis a generd societd issue and therefore cooperation is
needed with al areas of industry, government and private citizens. Thereisno
way for the insurance indudiry to “go it done’.

Climate change is one those issues that is going to affect the industry for alengthy period.
Likeit or not, the industry isin for the long haul.*

7) TheFuture

In the future natura hazards will continue to produce both large numbers of daims aswel as high
payouts in Canada. Thisis to be expected, for as the population grows, larger numbers of people
and increasing amounts of socid infrastructure will be placed at risk. In addition, climate change
may increase the frequency and severity of many of the climatic events themselves, again
increasing losses,

One of the mogt interesting industry responses will probably be a gradud shift away from
dandard actuarid models. The industry has dways fdt that the past isthe key to the future. This
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isonly trueif conditionsin future remain the same as in the past. With the many changesin
society and the potentia changesin climate, this will no longer hold true. Thus the industry may
move to amore inductive set of models to creete rates. This may be amore difficult “sdl” to
policyholders as the rate creation system becomes more complex and difficult to judtify.

The industry will continue to become involved in research and partnerships with various building
and congtruction industries and associations. In thisway it hopes to produce tougher and longer
lagting materids, mitigate its own losses and at the same time help its policyholders to better cope
with their risks.

Findly, the industry will continue to partner with government policymaking and try to develop an
overdl mitigation palicy. In thisway it helpsto truly mitigate risk rather than merely spreed it. The
policy statement of the Insurance Bureau of Canada on Natura Disasters exemplifiesthis

“In 1999, IBC launched amullti-year Natural Disaster Reduction Plan (NDRP) that will seek
to improve Canada’s resilience to naturd disasters and ensure recognition of insurers
leadership on thisfile. The plan includes three key dements.

Natural disaster protection fund

Some large projects can be accomplished only with government funding. Over the past three
years, governments have spent an average of $500 million per year on disaster response and
recovery. Governments should reduce this liability by investing, on aregular basis, some
proportionate amount of these funds to reduce Canada's long-term vulnerability to natura
hazards. An investment of $100 to $150 million per year would make a meaningful difference
over time. This could be done independently or in connection with a new nationd
infragtructure program. The federd, provincid and municipa governments would share the
creation and alocation of this fund. Canadas premiers endorsed a significant investment in
Canadals infrastructure at their annual meeting in 1999.

M odified response and recovery

The current programs of disaster relief and recovery operated by the provincid and territoria
governments, and supported by the federal government through the Disaster Financia
Assgtance Arrangements (DFAA), do not include any provisons for mitigation. They have
astheir goasto provide the essentids of life and livelihood to the victims, and to restore
public infrastructure to pre-disaster condition. Public and politica will to protect againgt the
next natura disaster is Srongest immediately after an event; the recovery and rebuilding often
provide an opportunity to add loss-mitigation measures a relatively smdl incrementd codt. In
the U.S,, disaster assistance programs aso include a provision that alows an extra 15% of
disaster recovery codts to be made available for mitigation -- providing financid incentives at
an opportune time. Canadian governments should aso invest 15% of recovery codtsin
mechanisms to prevent the recurrence of extreme events.

i) Risk assessment and loss mitigation
Each project that a government decides to fund should include risk assessment as an
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additiona criterion of development. Projects that reduce the vulnerability of Canadiansto
natural disasters should be given priority over projects that do not. Thiswill help to foster
aculture of mitigation and reduce future vulnerabilities in Canada through the integration
of mitigation activities and cogs into departmental mandates, business plans and budgets.
A nationd mitigation secretariat would give stakeholder groups facing Smilar hazards an
opportunity to exchange information, discuss options and priorities and agree on
implementation roles and targets. Through such aforum, technical and research groups
could create best practices guidelines and performance indicators. IBC believesthe

Institute for Catastrophic Loss Reduction can supply the core support for this effort.”*

The insurance industry recognizes that its traditiona role of spreading risk has to be augmented
by helping both its policyholders and various levels governments that service them, to mitigate
and reduce their risk. It will continue to do that by helping with research and policy development
both within the private and public sector. The industry will continue to help itself by helping
others.
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