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B INTRODUCTION | =

China is located in an active continental seismic zone with extensive coverage, high mag-
nitude, and severe disasters. The Chinese government, with the guiding principle of
“Preparedness first, response and rescue combined,” is working hard to mitigate earth-
quake disasters.

S | Earthquake insurance is a well-recognized cornerstone of any plan for economic com-
pensation, since it reduces the government’s economic burden, speeds recovery of the
sons, a 20-year earthquake insurance scheme ceased in China in 1996. Since then, disas-

‘ ter recovery has been supported mainly by government funds and social donations.

In early 2003, the Chinese government asked the China Earthquake Administration

(CEA), China Insurance Regulatory Commission (CIRC), and Ministry of Finance (MOF)

disaster area, and stabilizes society. However, lacking strong policy support and other rea-
Minister Song Ruixiang ~ tO restore earthquake insurance as soon as possible. The CEA, as the main agency for

Director-General earthquake disaster mitigation, strengthened earthquake insurance research while also
China Earthquake developing regulations and policies to promote earthquake insurance. In collaboration
Administration with CIRC and MOF, a draft residential earthquake insurance scheme was completed.

In July 2004, experts from China and other countries gathered in Beijing for the third
HEpmpe International Conference on Continental Earthquakes. Mr. Liu Jing Sheng of CIRC deliv-

b E R R R ere_d a keynote address on “The Status Quo and Outlook_ for Catastrophe Insurance in
China,” followed by excellent presentations on the technical and policy issues of earth-
quake insurance. This report arose from the proceedings of the conference, which, by
bringing together so many international perspectives, will surely help to promote
renewed earthquake insurance in China.

| would like to take this opportunity to express my sincere gratitude to RMS for their
contribution in organizing the insurance session of the conference and publishing this
report. | hope RMS will continue to strengthen cooperation with China in developing the
Chinese earthquake insurance market in the future. m
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RMS was honored to partner with the China Earthquake Administration in organizing the
session “Scientific and Engineering Research, Implementation, and Administration of
Earthquake Insurance,” one of seven parallel sessions of the third International
Conference on Continental Earthquakes in Beijing in July 2004. Over two days, this ses-
sion brought together 16 global thought leaders in insurance and risk markets, academia,
and the modeling community, to share views with the Chinese insurance industry and
government on the formation of a technically sound and commercially viable market for
earthquake insurance.

This workshop was a key milestone in China’s renewed commitment to developing a
world-class earthquake insurance market. Before the sessions were over, Mr. Liu Jing
Sheng of the China Insurance Regulatory Commission issued a clear call for action. Mr.

Hemant Shah Liu and several workshop participants note in this report that as China’s economy
President & CEO surges ahead, so does its economic exposure to catastrophic loss. | applaud the leader-
RMS ship of the China Earthquake Administration, the China Insurance Regulatory

Commission, and the Ministry of Finance for recognizing the importance of these issues
and their linkage to China’s overall economic development, and for involving the global
Eﬁﬁ community in the solution. | am particularly grateful to Minister Song of the China
] HAT Rl _ Earthquake Administration for inviting RMS to assist in laying the foundation for such
P S 5 L e 5 2 ) an earthquake insurance market. As the acknowledged worldwide leader in assessing
catastrophic risk, RMS looks forward to contributing its expertise not only to quantify-
ing such risks within China, but also to assisting in the development of efficient reinsurance
and insurance market solutions.

We also thank our many insurance industry colleagues who collaborated with RMS to
develop and conduct the conference sessions and produce this report. The approaches
outlined in Beijing in July 2004, and detailed further in this report, represent an impor-
tant step forward toward a state-of-the-art risk market for the most dynamic economy in
the world. And most importantly, we again thank the China Earthquake Administration
for inviting us to serve as partners in this enterprise. m
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m THE SOCIETAL ROLE OF
CATASTROPHE INSURANCE

The Rise in Catastrophe Losses

The growing number of people who live in locations
exposed to natural perils such as earthquakes, floods,
and typhoons, along with higher concentrations of value
and the increased vulnerability of infrastructure, has led
to a rapid rise in worldwide exposure to losses from nat-
ural catastrophes.

The role of catastrophe insurance in protecting soci-
eties from the effects of disasters varies by country and
peril. In general, insurance is more widely available for
wind perils than for earthquake or flood risks. For exam-
ple, the Northridge Earthquake, which ranks second
only to the September 11 terrorist attacks in terms of
insured property losses, caused total economic losses of
US$40 billion with insured losses at approximately
US$15 billion. The Great Hanshin Earthquake in Japan
caused even more damage. Total economic losses
exceeded US$100 billion, but insured losses reached
only US$2 billion due to limited payout rates from
Japan’s residential insurance at that time. By contrast,
insurance claims for Windstorms Lothar and Martin in
western Europe are estimated to have paid for more than
50% of the total economic losses.

The Insurance Industry in Developing
Countries Today

As Figure 1 shows, a growing discrepancy exists world-
wide between economic and insured losses. In develop-
ing countries in particular, the risk tends to be carried not
by the insurance industry, but by governments and indi-
viduals. This gap exists in part because individuals will
purchase insurance only when their financial circum-
stances consistently rise beyond a fairly high threshold. In
addition, governments are reluctant to invest in the insur-
ance market when their resources are already heavily tied
up in development and public service projects.

The insurance schemes that do exist in emerging
economies tend, furthermore, to rely on outdated pro-
cedures. Typically, government regulators determine
tariffs; underwriting practices seldom incorporate
rationally calculated risk parameters; and risk transfer
conditions are controlled by the global reinsurance
market. In several countries, insurers refrain from
offering catastrophe insurance because of the fear of
ruin, while governments focus on response and rebuild-
ing efforts instead of pro-active mitigation, or on finding
mechanisms for financial protection.

The Burden of Loss on Individuals in
Developing Countries

In regions with low insurance penetration, catastrophic
events such as earthquakes can have devastating effects
on uninsured individuals even when fatalities are low. An
individual’s loss to annual earnings ratio in a developing
country could be 9:1. A family that earns US$6,000 a year,
that is, might suffer a loss of US$55,000 if their apart-
ment is destroyed in an earthquake.

Small business owners can be further jeopardized by
interrupted services and structural damage. If a restau-
rant with annual earnings of $24,000 is destroyed and
remains closed for several months, the owner might suf-
fer some $70,000 in total losses. The loss to annual earn-
ings ratio would be 3:1.

When individuals and small business owners do
receive financial compensation from the government for
catastrophic losses, the payout may amount to only a
fraction of actual losses. It can also take years for com-
pensatory funds to reach the local economy.

The Burden of Loss on Governments in
Developing Countries

When many thousands of uninsured individuals are
affected by an earthquake, the ripple effect across the
economy can threaten a developing nation’s economic
growth. The government cannot by definition plan for a
single catastrophic event, which may strike at any time,
and most developing countries have little available capital
to divert into recovery schemes. Yet without a mature
insurance sector providing coverage for the losses, the
burden falls to the government. Legislators might need to
make a painful decision between maintaining public
investments in vital projects such as public transportation,
or funding post-earthquake recovery and reconstruction.
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Figure 1 Insured and uninsured losses for major natural catastrophes worldwide



The overall size of the economy significantly influ-
ences how much governments can diversify risk between
regions. In smaller territories with high earthquake haz-
ard, such as Chile and Taiwan, losses for a 500-year
return period (equivalent to a 0.2% annual probability)
can significantly exceed all non-life premiums collected
in a given year. Potential losses in these smaller territo-
ries underscore the urgent importance of reinsurance
and other forms of financial backing such as catastrophe
bonds. Larger territories —including China —are better
protected in this regard, with the capacity to sustain a
more diversified insurance market and a greater likelihood
that any given catastrophe will impact only a subset of
key urban areas.

Expanding Penetration in Emerging
Economies

If higher earthquake insurance penetration rates are to
be supported in at-risk emerging economies, three key
criteria must be met:

1. Claims adjustment practices must be swift and fair
in order to build customer trust. In many emerging
economies, the general public sees insurance as an
additional tax burden that provides unreliable financial
protection.

2. Insurance premiums must be within the reach of the
poor in emerging economies. Some countries have created
catastrophe funds dedicated to the protection of the poor
by taking a small percentage of the accumulated premium
(or surplus), or by some other process such as an allocation
from building permit fees.

3. Premium revenue must ensure a profitable business
for insurers. Government-sponsored pools with manda-
tory participation can improve the risk-sharing equation
and keep premiums affordable while increasing the
insurance market.

In addition to these key factors, earthquake insurance
schemes must reflect the socio-political and cultural fac-
tors of the country, with broad support from govern-
ment regulators, the financial markets, the business com-
munity, and civil society representatives.

Emerging Solutions

Several emerging solutions can support the development
of earthquake insurance schemes. For example, as the

following section of this report shows, software models
can project losses for thousands of potential earthquake
scenarios. Such projections help governments to develop
disaster management strategies and to prepare commu-
nities and institutions for disasters. New technologies
have in turn helped the financial markets to develop
innovative and more flexible solutions, ranging from
public/private partnerships to consortial reinsurance
and catastrophe bonds.

Despite such promising new avenues, an emerging
economy’s market dynamics do not generally support
state-of-the-art approaches such as catastrophe models.
It thus becomes more difficult to manage catastrophe
exposures, establish disaster risk management plans, or
establish objective benchmarks for pricing and trading
risk. As a result, current earthquake insurance schemes
in most emerging economies do not play a significant
role in the event of a catastrophic loss. The burden
continues to be shifted to individuals and governments.

How Catastrophe Insurance Can Drive
Economic Development

The development of the catastrophe insurance industry
in emerging economies can support a government’s
ability to manage the impacts of earthquakes and other
disasters in several ways:
» The rapid influx of funds protects communities and
fosters a faster recovery
« The conservation of public funds ensures economic and
social stability
« Governance is improved by:

1. Enforced liability mechanisms

2. Greater transparency in procurement processes

and financial transactions

3. Improvements in the standards for construction

and the maintenance of buildings and facilities
« Capital flow helps to create white-collar jobs

The social benefits of a sound catastrophe insurance
scheme can clearly be broad-scale and long-lasting. As
challenging as it is to create catastrophe insurance schemes,
the financial and technical solutions available today
mean that catastrophe insurance schemes can protect the
social welfare of whole communities while expediting the
recovery from disasters. m



B CATASTROPHE LOSS MODELING FOR CHINA

China has the largest concentration of earthquake risk in
any country in the world. Almost half of the population
of China is located in areas of moderate to high hazard,
where damaging earthquake shaking can be expected
every one to few hundred years. This proportion is far
higher than in other large countries such as the U.S.,
Canada, or Russia.

Such an enormous potential for catastrophic loss calls
for a comprehensive risk management strategy. As far
back as the 1980s, the China Earthquake Administration
(CEA) was leading ambitious projects to map the earth-
quake risk in China based on the distribution of histori-
cal earthquakes. The Administration first measured prob-
able Modified Mercalli Intensity (MMI) expected at a
given return period, and more recently calculated the
peak ground acceleration expected at a 10% probability
of exceedance over the next 50 years.

Such nationwide seismic risk maps are important for
engineering decisions and for the application of building
design codes. However, earthquake insurance, which is a
cornerstone of comprehensive risk management, also
requires a financial quantification of potential outcomes.
How likely is it that a whole city or even a series of towns
and cities might experience destruction and losses in the
same large earthquake? What would the levels of dam-
age and financial losses be?

To answer such questions requires the development
of a fully probabilistic catastrophe loss or ‘Cat’ model, in
which tens of thousands of potential earthquakes are
sampled and an annual rate of occurrence is attributed to
each one. Output from the Cat model can be used to
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Figure 1 Paleoseismic/historic earthquake recurrence intervals

determine the probability that many separate locations
can be affected within the same earthquake event. It can
also determine the technical price for risk, whether for
a single property or a whole portfolio of properties
across multiple locations.

Risk Management Solutions (RMS) is the acknowl-
edged leader in catastrophe modeling, with the greatest
market penetration and most sophisticated models cov-
ering 50 territories. RMS’ development of an earth-
quake catastrophe model for China comprises three core
modules: a Stochastic Module, a Hazard Module, and a
Vulnerability Module. Results of the analysis of risk then
can be processed through a Financial Module that
accounts for insurance and reinsurance payment terms.

RMS is now in the process of developing a catastro-
phe analysis model for China earthquake hazards. What
is described below reflects the structure of the model
and some of the underlying research.

The China Earthquake Stochastic Module

The Stochastic Module is founded on the state of knowl-
edge of earthquake occurrence: how the distribution of past
earthquakes relates to the active tectonics of the region.

The tectonic environment of China is driven by the
ongoing collision of the Indian-Australian plate into the
Eurasian plate. As a result of the prolonged collision,
zones of active deformation fan out across northern and
northeastern China into Mongolia and toward the
Korean peninsula. Offshore to the east of China lie the
circum-Pacific subduction zones, where the ocean floor
of the Pacific descends beneath the island arcs of the
Japanese islands and the Philippines. The island of Taiwan
has been raised into high mountains where the subduc-
tion zone comes hard up against the edge of the conti-
nental crust of China.

Across much of China, including the region around
Beijing, the active tectonics are driven by distributed
strike-slip shear systems, predominantly involving hori-
zontal movements on near vertical faults. The active tec-
tonics of central and northeastern China are manifest in
the landscape of mountains and plains, separated by
faults which create disrupted river gradients and large
subsided areas prone to extensive flooding.

Nature of the Historical Record of Earthquakes

China has the longest documented catalog of earth-
quakes of any country, extending back more than 2,000
years. For western China, however, the pre-1900 record



AEsost
Farthguake
Mation

Slochasiic

Evenl Medule Hazard Module

Gaocoding/Expasura
Maodude

LAty
Finaneial Lass

VidnarakilEly
Rodule

Fiancial Ahalysis
Moduie

Figure 2 The RMS earthquake modeling methodology follows a multi-step process to quantify financial risk for a specified set of exposure

is not complete, even for the larger magnitude earth-
quakes, while for eastern China the historical record of
the larger earthquakes can probably not be considered
complete before the 15th or 16th centuries (Ming
Dynasty, 1368-1644).

Even where the record extends back hundreds of
years, historical seismicity on its own does not give a
complete perspective on the locations and magnitudes of
potential earthquakes, as evidenced by the unexpected
and historically unprecedented earthquake beneath the
city of Tangshan in 1976. Nonetheless, by dating past
episodes of fault displacement, recurrence intervals of
major earthquakes have been identified for a number
of the principal faults across China. These recurrence
intervals increase away from the Himalayan collision
zone (reflecting reduced rates of tectonic deformation),
from a few hundred years to many thousands of years in
northern and northeastern China (see Figure 1). These
changes drive an order of magnitude difference in
earthquake recurrence and earthquake hazard between
these regions.

On certain major faults where information exists
regarding both the average recurrence interval and the
date of the last major (historical) earthquake, we can use
the principles of ‘time dependence’ to determine the
conditional probability of the occurrence of a major
earthquake in the near future. These faults include the
Tangshan and Xiadian, Xianshuie, Tan-Lu, and Haiyuan.
In particular, slow moving faults in northeast China that
have suffered major earthquakes within the past few cen-
turies have very low probabilities of a repeat earthquake
in the immediate future.

The length of a fault is closely related to the maxi-
mum size of an earthquake that could occur along it.
Along the longest faults, however, the pattern of earth-
quake rupture can vary from one episode of fault rupture
to the next. ‘Cascade’ fault ruptures can also occur, start-
ing on one fault, and then jumping to a second or third
fault with similar alignment, creating a much larger

earthquake. Detailed geological investigations on the
Haiyuan Fault revealed that the fault comprises three dis-
tinct segments, which in ten major earthquakes in 9,000
years have sometimes ruptured independently and at
other times in combination.

Stochastic Modeling

Tens of thousands of simulation years of earthquake
activity inform the stochastic set of earthquake events
in the RMS model. The model consists of fault sources
where the geometry and activity of active faults are
well defined, and zonal sources for regions where the
specific locations or activities of faults are not known
in detail. For each zonal source, the seismicity is based
on the Gutenberg Richter magnitude frequency relation,
defined from historical seismicity and with two param-
eters: the ‘a value’ that determines the level of activity
on that fault, and the ‘b value’ that determines the relative
number of earthquakes of different magnitudes (the
slope of the Gutenberg Richter relation). Importance
sampling is used to ensure a rich population of potential
high magnitude earthquakes in the probabilistic event set.

The Hazard Module

The hazard module for China comprises two separate
components: attenuation and geotechnical hazard.
Ground motion attenuation is concerned with the
regional decay of shaking between an earthquake
source and a site. The available geotechnical hazard data
determines how the regional ground shaking will be
modified by the local conditions at a site.

Ground Motion Attenuation

Ground shaking, the main component of seismic hazard,
is analyzed using attenuation functions. These functions
vary widely because of regional differences in tectonic
and geological conditions that affect the transmission of
seismic energy. Ground motion is calculated through one
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Figure 3 The RMS spectral response methodology determines building performance and potential damage based on several factors, including distance to source, local soil

conditions, ground motion frequency, and structural period

of three classes of parameters: Modified Mercalli
Intensity (MMI), peak ground acceleration (PGA), or
spectral acceleration (Sa). The most important of these
is spectral acceleration, which is derived using the full
frequency content of ground motion and thus better
represents the full character of building response.

Geotechnical Hazard Data

A comprehensive database of the surficial geology is used
to calculate how ground shaking is amplified at a specific
site. Softer soil classifications with lower shear wave
velocities give larger ground motions than rock classifi-
cations. Long-period effects can impact the damage to
taller buildings (greater than 10 stories) for earthquakes
over M7.0 at distances greater than 50 km (31 mi). These
effects are of particular concern for mid- and high-rise
buildings in the principal cities of China, such as Beijing,
Shanghai, and Hong Kong.

Liquefaction occurs when strong ground shaking
causes the soil particles to become re-arranged so that
the intervening water develops an overpressure that
forces the soil particles apart. As the soil loses its
strength, buildings sink into the ground, often leading to
pronounced damage. The highest potential for liquefac-
tion is on flat delta or alluvial soils in floodplains or in
areas of reclaimed land. Liquefaction was widespread
both in the 1976 Tangshan Earthquake, and in the M8.0
1679 earthquake to the east of Beijing.

Landslides are slope failures caused either directly by
strong ground shaking, or indirectly by failure along
planes of weakness lubricated by temporary liquefaction.
In central China, hills of unconsolidated wind-blown
loess soils are highly susceptible to earthquake induced
landsliding, as in the 1556 Huaxian Shaanxi Earthquake,
which led to the highest number of earthquake mortalities
on record in China.

The Vulnerability/Inventory Module

Once the ground motion (expressed in MMI or Sa) has
been calculated at a location, a vulnerability relationship
is employed to estimate the damage. Information that is
considered in the vulnerability assessment includes:

o Structural characteristics of a building

« Type of contents

e Function of the building (determining time element
coverage)

Additionally, the potential for ground failure from
liquefaction and/or landslides is included to estimate
losses. Separate vulnerability functions are employed for
different coverages.

The characteristics of a building that affect how a
given level of ground motion may damage it include the
structural lateral system, building height, and building
materials. The maximum relative displacement between
stories (inter-story drift) is employed to predict the
amount of damage a building will sustain during an
earthquake.

The damage analysis also includes casualties, which
will vary significantly according to whether people are
asleep in their apartment buildings at night, working in
factories and offices during the day, or traveling between
work and home.

The development of earthquake vulnerability func-
tions for China takes into consideration regional design,
construction practices, and past earthquake performance.
The 1976 Tangshan Earthquake clearly demonstrated the
vulnerability of older unreinforced brick buildings. After
Tangshan, the building code was revised, and reinforced
concrete columns were retrofitted around many of the
2-4 story brick buildings in Beijing that had proved
susceptible to damage. Since 1976, there has been no
comparable major earthquake in the vicinity of a large
Chinese city, so empirical evidence regarding the vul-
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Figure 4 RMS uses the EP curve to show the probability of exceeding various lev -
els of financial loss for each stakeholder in the risk

nerabilities of more modern buildings has to be derived
from other regions with comparable building styles and
standards (e.g. the 1999 Chi-Chi, Taiwan Earthquake).

The enormous amount of new construction in China
underscores the urgency of understanding the vulnera-
bilities of more modern reinforced concrete frame high-
rise buildings. Between 1997 and 2002, 3.3 hillion
square meters of new housing was built (equivalent to
the total constructed over the previous four decades)
along with equivalent amounts of commercial and indus-
trial development. Another 500 km? (193 mi?) of older
construction was rebuilt or renovated.

The Financial Module

The catastrophe analysis model can accept information
about the nature of the exposure at risk (for a building
this would include items such as age, height, construction
materials, and value). Damage is then estimated for each
modeled earthquake event by assessing earthquake
ground motion at each location, and applying appropriate
vulnerability functions. Overall loss distributions for the
hundreds or thousands of stochastic events are then
processed in the financial model and displayed in the
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Figure 5 The EP curve can be used to inform a wide range of risk management
decisions, from individual risk evaluation to portfolio management

form of the annual exceedance probability (EP) curve.
The integral under the EP curve defines how much
money would need to be set aside each year to fund the
full range of potential losses, ranging from a single earth-
quake to aggregate earthquake loss in the course of a
year. This amount is known as the average annual loss
(AAL) or ‘technical rate’ for the risk.

Often an insurance policy will restrict what is paid
out on a loss by imposing a deductible, expressed either
as a monetary sum, or more often, as a percentage of the
value of the property (so that the property owner has to
pay the first part of any loss). Limits may also be
imposed on the maximum payout on the building. The
financial module accounts for such insurance and rein-
surance terms.

A final perspective on risk comes from mapping the
geographical variability in the technical price for earth-
quake risk, whether for a specific building type or for
the average across a range of residential or commercial
building types, or even the average across a whole city.
This matrix of technical data rates by location, class of
property, and coverage type can then be employed for
setting rates for earthquake insurance. |



B THE ROLE OF DATA IN MANAGING & PRICING
COMMERCIAL/INDUSTRIAL RISKS

m Kevin Huang, Director, Research & Development, Ace Tempest Re m

Key Variables in the Commercial and
Industrial Market

In order to better manage exposure, underwriters are
requesting ever more information regarding risks,
especially following the terrorist attacks of September
11, 2001, and associated insurance losses. Insurance
companies face increased scrutiny from regulators,
shareholders, and rating agencies, while senior executives
are under pressure to demonstrate risk-adjusted return
on capital. As a result, more emphasis is being placed on
the importance of quality data when underwriting
risks. The quality of data, more than any other factor,
directly affects the amount of insurance bought or sold,
the coverage, and the price.

In considering commercial or industrial risks, there
are two noteworthy differences compared to residential
property. First, the risks are more diverse. Hotels, retail
stores, stadiums, office buildings, schools, manufactur-
ing facilities, and power plants are all included in this
sector, and each has special structural and operational
characteristics. Therefore, uncertainty around expected
losses is likely to be greater for a commercial book of
business.

Second, depending upon the nature of the peril,
business interruption (e.g. loss of revenue due to build-
ing damage, power outage, or supply chain disruption)
can become a major component of the loss. However,
business interruption is notoriously difficult to model
because of the interconnectivity of the influencing factors
and the degree to which these factors are not known at
the time of underwriting. This dimension adds another
level of uncertainty to the catastrophe modeling
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Tablel  Comparison between commercial and industrial risks
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process and consequently to the pricing of catastrophe
coverage for commercial and industrial insurance risks.

Commercial risks also differ from industrial risks in
terms of available information, as shown in Table 1.
Exposure data quality is typically poorest for industrial
risks, making catastrophe modeling more challenging.
Recognizing these differences, particularly for business
interruption, RMS has built an industrial facilities model,
allowing underwriters to fine-tune their risk calculation.

The Quest for Better Data

The information needed to support the transfer of catas-
trophe risks passes along a chain: from corporate clients,
or captives, via brokers to insurance companies, and
from insurance companies to reinsurers via reinsurance
brokers. As the data passes along the chain, different
formats or assumptions may come to bear, degrading the
data at each juncture. Also, because default assumptions
around a class of risk or location tend to benefit the
cedant, brokers and reinsurers need to be aware of the
cedant’s temptation to withhold critical information.

Quality control has been aided to some extent by
the growing amount of data passing from corporate
clients to brokers and from brokers to insurers and
reinsurers in the past three years, primarily as a result of
increased geographical resolution. However, challenges
still exist, chiefly because of the cost associated with
collecting high quality data for use in international
catastrophe models. When coding information into a
catastrophe model, construction type, building height,
and year built are typically entered as unknown.
Secondary characteristics are rarely collected, particularly
for international exposure, even when catastrophe
models call for their use.

Gathering and standardizing location data will be
crucial to the Chinese insurance industry as it seeks to
assess catastrophe risk. Exact soil types must be taken
into account when assessing earthquake risks, just as
flood zones must be carefully delineated. Although no
international address-level geocoding engine has yet
been implemented in commercial catastrophe models,
and international addresses can only be assigned to the
next level of resolution (such as postal code), insurance
industry data or a commercial data depot can supple-
ment missing information. Engineering inspections
should be required for complex commercial and indus-



trial facilities (such as chemical and petroleum factories)
or risks with high business interruption coverage (such
as pharmaceutical or semiconductor manufacturers). A
number of proactive insurance companies have started to
use hand-held GPS devices to find the exact longitude
and latitude associated with the property or to pre-
geocode international addresses using a third-party
geocoding engine before feeding data into catastrophe
models. The increased awareness of industry-wide data
transfer standards, such as ACORD, will surely make
transactions between counterparties more transparent.

Market pressures pose a further challenge. In an
ideal world, underwriters follow two basic rules: the
risk to be taken must be quantifiable, and taking the risk
will generate profit. However, under market pressure,
particularly in a soft market, underwriters often sacrifice
these rules to chase premium growth and market share.
To mitigate the impact of market pressures, insurers
and reinsurers in the Chinese market may rely, as do
many companies worldwide, on a minimum data quality
standard. If an exposure file falls short of the standard,
underwriters should be required to request more
detailed data from the brokers or clients. m
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B LESSONS FROM OTHER EARTHQUAKE

INSURANCE SYSTEMS

In designing a new earthquake insurance system, much
can be learned from how insurance systems have been
established in other countries with high earthquake haz-
ards. This section provides some case studies in earth-
quake insurance systems, ranging from three in developed
regions (New Zealand, California, and Japan) to two in
emerging economies (Taiwan and Turkey). As we review
these different systems, we can see that the same questions
have faced the architects of all residential earthquake
insurance schemes:

» How to maximize the number of homeowners to be
included

» How to cover as much as possible of the economic losses
caused by earthquakes

« How to link earthquake insurance to mitigation activi-
ties that over time will reduce risk

The focus here is chiefly on residential insurance
because commercial and industrial insurance systems
tend to be more similar in different territories, subject
to less regulation, and often covered by international
insurance organizations.

New Zealand provides the best example in the
developed world of a residential earthquake insurance
system that has been financially viable from the outset.
It has high penetration rates, a high level of coverage,
and is linked to a strong mitigation culture. It should
be noted, however, that it is fortunate not to have been
tested by a truly catastrophic earthquake. California’s
insurance system seemed to be developing on sound
lines, expanding its penetration rates through the
1980s, until the 1994 Northridge Earthquake revealed
that the insurance premiums were insufficient to cover
the magnitude of the risk. The subsequent rushed
restructuring of homeowner’s earthquake insurance,
which involved the creation of the California Earthquake
Authority, has resulted in a system that is significantly
hampered in its ability to provide adequate coverage.
Japan, meanwhile, provides an example of a system
that has evolved in a series of steps of expanded coverage,
but that still, with the exception of schemes such as
that employed by the agricultural cooperative,
Zenkyoren, provides only partial coverage.
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Newly established earthquake insurance systems in
rapidly developing economies provide realistic examples
of some of the challenges ahead for those creating such
schemes. In Turkey, many buildings fall outside the
purview of the government-sponsored system even
though residential earthquake insurance is deemed to be
‘compulsory.” Taiwan, where penetration is rising slowly,
is perhaps even more relevant to China, having similar
styles of building and similar cultural attitudes to the
individual’s role in protecting newly acquired wealth.

One striking lesson from this review is that the quality
of insurance protection is not simply correlated with
wealth. High-quality protection is more often the result
of developing an effective, politically-backed system to
support the delivery of insurance products. In fact, the
level of residential insurance penetration in Turkey after
just one year of a government run scheme equates to that
achieved in California, where insurance has been avail-
able for decades but where penetration rates have dimin-
ished in the face of rising costs and post-catastrophe
reductions of coverage.

All the schemes described here also reflect some
combination of public/private initiatives. The balance
between the two shapes the scheme that emerges. In
some instances, such as Turkey, the World Bank has
played a key role; in others, the government uses legisla-
tive process to enforce public/private partnerships. The
examples show how difficult it can be to strike the cor-
rect balance. Even the best intended partnerships can be
flawed in the implementation, such as in California,
where residential insurance schemes were restructured
after major losses and protection was reduced. We can
also see that merely calling a system ‘compulsory’ doesn’t
necessarily result in universal take-up. Turkey shows us
the inherent limits to imposing compulsory schemes in
developing countries.

Another lesson to consider is that all of these schemes
developed in the aftermath of major earthquakes. As
such, they are reactive, at best learning from the past,
rather than designed in anticipation of future events. The
challenge for China is to create a new earthquake insur-
ance system, founded on best practices, before the shock
of a major earthquake serves as a call to action. m



B NEW ZEALAND

m George Walker, Senior Risk Analyst, Aon Re Australia m

History

At the time of New Zealand’s 1931 Napier Earthquake,
property was only insured for fire, if at all. Subsequently,
insurance coverage was offered for shaking damage as an
optional addition to fire policies, but the 1943 Masterton
Earthquake revealed that most properties still had no
earthquake insurance. Because the Masterton Earthquake
occurred during a war, the Earthquake and War Damages
Commission assumed responsibility for coverage, which
was for indemnity value and was a compulsory addition
to fire insurance.

The initial premium was 0.25%, but after World War
Il, the residual earthquake component was reduced to
0.05%. When the sum insured by fire insurance changed
from indemnity to replacement value, insurance compa-
nies offered the additional cover on a voluntary basis. In
1993 the scheme was reorganized, limiting coverage to
residential properties, capped on a first loss replacement
value basis. For the first time, scenario-based modeling
was employed to assess earthquake risks to Wellington,
and the name of the administering body was changed, to
the Earthquake Commission (EQC).

For commercial and industrial properties, earthquake
insurance is generally offered as a standard inclusion in
fire policies on a full replacement value basis. Insurance
companies remain the sole providers for commercial and
industrial risks.

Structure

Under the EQC scheme, residential properties are covered
for earthquake up to NZ$100,000 on buildings and
NZ$20,000 on contents, on a first loss basis. For those
with higher value properties, excess coverage is available
through insurance companies. The inclusion of EQC cov-
erage in fire insurance is compulsory; insurance compa-
nies collect the premium as a levy when insuring residen-
tial property for fire. The EQC also includes coverage
against losses from ground failures caused by geothermal
hazards and landslides, as well as erosion from flood.
Water damage from floods and storms is not covered.

Practice & Regulation

The EQC is considered a government body, and operates
under an act of the New Zealand Parliament. A small
staff manages the National Disaster Fund and the claims

handling system, using an in-house financial risk manage-
ment software system that incorporates output from
catastrophe models, as well as asset and dynamic financial
analysis models to simulate the EQC’s financial perform-
ance over the next 10 years. The claims simulation
model uses output on the estimated number and size of
claims, informing preliminary decisions on the required
resources or claims management and how they should
be deployed. Loss adjustment for claims under the pro-
gram is outsourced to an offshore Australian company.

Reinsurance

During the first 40 years of the original scheme, very lit-
tle reinsurance was purchased. However, the Earthquake
and War Damages Fund accumulated rapidly, and since
the mid-1980s, an increasing amount of reinsurance has
been placed, primarily to protect the fund. Premium
income pays for reinsurance premiums and administra-
tion expenses, allowing the National Disaster Fund to
accumulate reserves from investment returns. It now
stands at over NZ$4 hillion. This sum corresponds to a
loss with a probability of exceedance equivalent to sev-
eral hundred years, and yields an annual investment
return several times larger than the annual premium
income. About half the fund is covered by reinsurance. In
the unlikely event of both the fund and reinsurance being
exhausted, the fund is guaranteed by the New Zealand
Government.

For the last eight years, catastrophe models have been
used to develop reinsurance purchasing strategies. As EQC
administrators become more adept at financial modeling,
catastrophe models will play a greater role in informing
strategic decisions about reinsurance and reserve funds.

Effectiveness

Only owners and occupiers who are covered by fire
insurance are covered by the EQC. The penetration of
insurance in New Zealand is high, however, with approx-
imately 95% of privately owned dwellings and 75% of
contents insured.

Equally significant is the EQC’s effective integration
of an array of models — catastrophe models, asset models,
DFA models, and claims system models —into an estab-
lished scheme that assures solvency at the same time as
offering low-cost premiums. m
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m JAPAN

B Harumi Yashiro, Manager, Property Division, Tokio Marine & Nichido Fire Insurance Co., Ltd. =

Introduction

Earthquakes in Japan, with its dense urban population,
have a high financial and social impact. The Japanese
insurance market thus faces an unusual degree of chal-
lenge in accumulating sufficient reserves while diversify-
ing its exposure and covering catastrophic losses. Indeed,
in part because of the high degree of exposure, no earth-
quake coverage was offered at all in Japan until 1956,
when industrial earthquake insurance was introduced,
with international reinsurers providing the backing.

i
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Tablel  Residential earthquake insurance in Japan: definitions of damage

Today, residential earthquake insurance in Japan
covers both property and alternative accommodations,
paying claims on a basis of tiered damage, as shown in
Table 1. Premium discounts are also offered according
to the building’s age, location, and type of structure,
based on four geographic zones throughout Japan and
two types of structure: wooden and non-wooden.

The Evolution of the Japanese Residential
Earthquake Insurance Market

Japan’s residential earthquake insurance scheme has
evolved in a series of steps over time. It has always been
at least partially government-backed. Like many other
schemes, Japan’s has undergone refinements and modifi-
cations as a result of major earthquakes and consumer
demand. Penetration rates have also changed in response
to events, as Figure 1 shows.

FELF ST PR PGS ESF
Figure 1 Historical change of penetration rate for residential earthquake insur-

ance in Japan, 1966-2000
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Residential coverage was first offered in response to
the Niigata Earthquake in 1964, which led to 26 deaths
and the complete destruction of almost 2,000 homes.
Residential neighborhoods were heavily damaged, as was
infrastructure such as bridges and highways. This early
residential earthquake coverage was regulated and sup-
ported entirely by the government. Policies were included
along with standard fire coverage, and total benefits for
a single event were capped at ¥30 billion. As Figure 1
shows, penetration rates quickly reached 20% —a level
not achieved since.

The insurance structure remained largely unchanged
until the 1980 Miyagiken-oki Earthquake, which led to
considerable partial damage to residential property as
well as the outright destruction of 5,574 homes. At that
time, insurance payments were only made in the event of
an effective total loss, and the insurance structure was
thus revised once again, with half-loss coverage and attach-
ment points introduced. Limits were also raised and pre-
miums refined. For rating purposes, five regions were
delineated, as opposed to three, and coverage for house-
hold goods was added. Also, earthquake insurance cover-
age became an optional endorsement to the fire policy.

In 1987, another earthquake caused significant dam-
age in Chiba prefecture near Tokyo, followed in 1989 by
a series of smaller earthquakes that caused extensive
partial damage. Once again, the insurance structure was
revised in the face of policyholder demand, with partial
loss coverage added to total and half-loss coverage (see
Table 1), and contents likewise were covered on a partial-
loss basis.

None of the earthquakes from 1956 until 1989
matched the Great Hanshin Earthquake in January 1995
(commonly referred to outside of Japan as the Kobe
Earthquake) in terms of mortality or damage. Over
6,000 people died, and over 240,000 houses were total-
ly or half destroyed. The earthquake occurred in a dense-
ly populated urban setting, and the Japanese government
was severely challenged in its ability to compensate all
insured losses. From the policyholder’s point of view, the
Great Hanshin Earthquake highlighted the shortcomings
of policies that assessed loss of household goods pro-
portionally to the damage to the structure. In some
instances, policyholders® homes emerged relatively
unscathed, but their household goods were extensively
damaged. Further changes to insurance regulations



Historical changes in Japanese residential earthquake insurance coverage

Table 2

resulted in damage to household goods being assessed
independently from damage to structures.

The most recent major revisions to the insurance
structure were implemented in 2002. For the first time,
earthquake insurance policies provided incentives for
structural upgrades and risk mitigation.

Reinsurance and the Residential Market

The earliest residential earthquake insurance policies
were backed entirely by the Japanese government. The
Japanese government now shares the burden of reinsur-
ance with private insurers on a sliding scale basis, wherein
the government assumes an increasing share of the costs
of covering earthquake damage, and total coverage is
capped for a single event at ¥4.5 trillion.

The Japanese Earthquake Reinsurance Company
(JER), founded in 1966, handles earthquake claims exclu-
sively and plays a key role in this process, assuming respon-
sibility for a portion of the residential reinsurance coverage
not provided by the government. (Commercial and indus-
trial insurance, by contrast, is backed by international rein-
surance companies.) Figure 2 shows the accumulated
reserves for future claims, and the portion assumed by pri-
mary insurers, the JER, and the Japanese government.

Assessing Earthquake Damage

Tokyo’s metropolitan government has assessed the
potential for earthquake damage to the region’s residential
market since the 1970s, and increasingly the govern-
ment has supplied other regions with results of each
earthquake damage assessment as a means of raising
awareness of effective loss prevention strategies and
reliable approaches to damage assessment. Given the
relatively rare occurrence of earthquakes and the lack
of past damage data, the Japanese government also
relies on simulations, taking into account seismic
ground motion, the spread of fire, and, in maritime
areas, the effects of tsunamis. These damage rates are
then correlated with current insurance coverage in order
to arrive at a rate that reflects estimated annual risks.

Deregulation

An additional key evolution in the Japanese insurance
market was deregulation in 1998. While the government
continues to control an operational audit process and
also to provide a tier of reinsurance for the residential
market, private insurance companies now compete for
business. Results have been mixed. The commercial and
industrial insurance sector has grown and become more
diversified, with the development of new products such
as multi-location policies and natural catastrophe deriva-
tives. Competition has also resulted in lower rates in all
sectors. On the other hand, some companies have been
forced into mergers, or have faced bankruptcy or severe
management problems. The reinsurance market for com-
mercial and industrial properties has hardened, and little
earthquake insurance is available to date for business
interruption. m
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B THE CALIFORNIA EARTHQUAKE AUTHORITY

® Richard J. Roth Jr., Former Chief P/C Actuary for the California Insurance Department m

Overview

It was not until the 1971 San Fernando Earthquake that
the demand for earthquake insurance in California started
to grow. The amount of earthquake insurance sold in
1980 was six times higher than the amount sold in 1970.
In 1990, the amount sold had increased tenfold over the
amount sold in 1980. The reasons for these dramatic
increases were:

« The occurrence of many small earthquakes during this
time

« Publicity about earthquakes on television and in the
newspapers

« The rise in home and building values

The Role of Regulation in the California
Insurance Market

As with all U.S. residential insurance, the California
homeowner’s earthquake insurance market is regulated
and all rates approved by the state’s Department of
Insurance. Prior to 1994, California law mandated that
insurance companies offer earthquake insurance at the
tariff rate whenever they sold a homeowner’s insurance
policy, regardless of the condition or age of the resi-
dence. Many people declined the offer because of high
premiums. The insurance industry itself had little control
over the degree of take-up.

The market at the time was ruled by several untested
assumptions. Commercial vulnerabilities were considered
significantly higher than residential ones because wood-
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Figure 1 The California Earthquake Authority currently holds approximately
650,000 residential earthquake insurance policies

16

frame construction was considered relatively immune to
earthquake damage. Also, no consideration had been given
to the rising values of appurtenant structures surrounding
houses such as swimming pools, garages, patios, and
walls, or to their inherent vulnerability to strong earth-
quake shaking. Finally, when reporting their exposures
each year, insurers used criteria for calculating aggre-
gate Probable Maximum Losses that relied upon broad
earthquake zone definitions that did not capture the
true geography of the California earthquake risk.
Therefore, insurers had unintentionally exposed their
own capital to unprecedented losses.

After Northridge

Two weeks into 1994, the Northridge Earthquake
occurred on a fault underlying the San Fernando Valley.
The event caused some $15 billion in claims payments
within the Los Angeles area, two-thirds of which was to
the residential sector. As a result, a number of insurance
companies came near to insolvency in the wake of the
event. Claims exceeded the aggregate earthquake premi-
um collected in 1993 by a factor of about 28, and
exceeded the total earthquake premiums collected over
the previous 25 years by a factor of four.

The insurance industry responded to this challenge
to solvency by demanding permission to set higher
premiums for the residential sector. At the same time,
homeowners affected by the Northridge Earthquake
were demanding more affordable earthquake insurance.
It soon became clear that the regulatory process would
not allow rapid change. The insurers, concerned about
whether or not they could charge adequately for earth-
quake risk in an environment where offering earthquake
insurance remained mandatory, threatened to pull out
of the residential market altogether. This move would
have significantly jeopardized the mortgage market and
consequently the overall state economy. In response,
the state legislature created the California Earthquake
Authority (CEA) in 1996.

The CEA is a semi-governmental agency designed to
prevent further catastrophic losses to the residential
market by ensuring availability of at least limited coverage
for all homeowners. It constitutes the largest single
earthquake insurer in the world, and is the only such
state provider of earthquake insurance in the U.S. Today,
it provides about 70% of the residential earthquake
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Figure 2 CEA claims paying capacity as of November 30, 2001

insurance purchased in California, or 650,000 policies,
in a market of 8 million single family dwellings.

The CEA’s current claims paying capacity of some
US$7 billion is supported primarily by reinsurance and
post-earthquake industry assessments to primary insur-
ance companies, as Figure 2 shows — not by accumulated
capital. Were the Northridge Earthquake to occur again
today, the CEA losses would be approximately US$2.3
billion, or less than one third of its claims paying capacity.

Coverage Provided by the California
Earthquake Authority

The CEA offers a highly standardized earthquake policy
as a voluntary endorsement to a standard fire policy, and
covers only the replacement value of the home.
Premiums are set according to location and building
type. The self-retained deductible remains high, at 15%
of the home’s value, as opposed to the pre-Northridge
rate of 10%. CEA policies also exclude Coverage B

(appurtenant structures), in contrast to pre-Northridge
policies, which included appurtenant structures.
Homeowners thus share a large portion of the risk with
the CEA. In addition, the typical CEA policy pays home-
owners only in the event of a large earthquake.

Coverage of personal belongings is capped at
US$5,000, and temporary living expenses at US$1,500—
an insignificant amount in the San Francisco and Los
Angeles areas. Renters and condominium owners can
also purchase policies, and homeowners can lower their
deductibles or purchase greater coverage by paying high-
er premiums, although few choose to do so.

Consequences of Establishing the CEA

The CEA’s establishment has had several consequences.
Premiums are high, in part to protect capital from the
cost of demand surges after an event, and in part because
of the CEA’s heavy reliance on the reinsurance industry
to ensure its claims paying capacity. Compared to the
typical pre-Northridge policy, a CEA policy is four to
five times more costly —providing half the coverage, that
is, for about twice the rate.

The decline in the residential market has been dra-
matic. About 30% of the homes in California had earth-
quake insurance in 1994 (40% in the Northridge area).
Today, only about 10% of the homes have earthquake
insurance. Most homes in California are essentially
uninsured (certainly, underinsured) for earthquake
damage. In contrast, the commercial earthquake insur-
ance market is flourishing, with the amount of risk (as
measured by the Probable Maximum Loss) significantly
greater than in the residential market. In the commercial
market, there is no mandatory offer requirement. It isan
open and free insurance market, where the risks can be
managed and priced appropriately. Without the
mandatory offer requirement, the residential market
would also be an open and free market with many cov-
erage options for homeowners. |
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u TAIWAN

m George Walker, Senior Risk Analyst, Aon Re Australiam

History

Taiwanese insurance companies have long offered earth-
quake insurance for commercial and industrial enterprises,
with sub-limits on a first loss basis that are typically 50%
of the total replacement value. While the take-up of
earthquake protection has always been reasonably high
for property associated with medium or large commer-
cial and industrial enterprises, it was very low for resi-
dential property.

This low rate was highlighted in the aftermath of the
1999 Chi Chi Earthquake, when tens of thousands of
dwellings were destroyed. Although about 50% were
covered by fire policies, fewer than 1% of them were
covered by earthquake insurance, which was sold as an
optional addition to fire policies with premiums set by a
tariff system.

The chief reason for this disparity between fire and
earthquake insurance was that fire insurance was
required to obtain a loan for the purchase of a dwelling,
whereas earthquake insurance was not. As in many
developing countries, Taiwanese homeowners are reluc-
tant to purchase property insurance if it is not obligatory.
It was not until the political fallout from the 1999 disas-
ter that the government addressed the very low rate of
earthquake insurance by forming the Taiwan Residential
Earthquake Insurance Program (TREIP), which com-
menced in May 2002.

TREIP Structure

TREIP offers a good example of a new insurance
scheme that benefits from catastrophe model results.
The TREIP policy conditions and premiums were based
on the results of earthquake catastrophe models for
Taiwan (see Figure 1), but premiums are not adjusted
according to modeled outputs. TREIP instead charges a
uniform fixed premium as a levy for each dwelling when
it is insured for fire. Premiums were fixed by the gov-
ernment at a level considered politically acceptable, and
policy conditions were then adjusted to ensure that the
scheme was financially sound.

This levy provides a fixed amount of coverage, mostly
for buildings, with a smaller amount for temporary
accommodation that can only be claimed if the dwelling
is declared a total loss. The amount of coverage is modest,
sufficient to rebuild only a very basic dwelling. It is
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intended to relieve the financial burden, rather than
remove it altogether, and may therefore be regarded as a
form of finite co-insurance. The total liability of TREIP
is capped at NT$40 trillion. If the total aggregate loss
exceeds this value, then building claims are reduced
proportionally.

Practice & Regulation

TREIP operates under government legislation and is a
joint government/industry insurance scheme managed
by the Central Reinsurance Corporation (CRC). Insurance
companies collect premiums for earthquake coverage
when underwriting fire policies. In Taiwan, almost all
fire policies are taken out with loans.

Prior to the introduction of TREIP, fire insurance
was purchased for the whole period of the loan at the
time when the loan was taken out. Consequently, there
were few renewals of residential fire policies. After the
introduction of TREIP, fire policies taken out for new
loans had to be renewed annually. Since new policies
are associated with new loans and the average loan
period is about 10 years, with actual payout periods
averaging around five years, the growth of TREIP is
directly related to new loan acquisition.
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Figure 1 Sophisticated catastrophe modeling such as this RMS analysis of
response spectra for high-rise buildings in Taipei was used in the development of
TREIP policy conditions, premium levels, and reinsurance strategies



Reinsurance

The reinsurance strategy has been largely determined by
catastrophe model results, as has the purchase of the Cat
Bond (see Figure 2). The reinsurance and reserve
strategies do not, however, take into account dynamic
financial analysis model outputs.

Future Developments

TREIP was introduced as an interim scheme pending the
outcome of a major six-year program of research on
disaster insurance schemes for Taiwan. It is anticipated
that the scope of TREIP will be widened to include
typhoon losses, and maybe other perils.

Effectiveness

As a result of TREIP, about 13% of dwellings in Taiwan
have a limited level of coverage against losses from earth-
quake damage. It is anticipated that this will rise to about
40% within the next four to five years. Unless there is a
change in the cultural attitude toward insurance in
Taiwan, the maximum penetration will be limited to about
50%-— the proportion of dwellings with a mortgage. m
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B TURKEY

Hm Richard Sanders, Divisional Director, WillisRe m

Developed in the aftermath of the devastating Kocaeli
and Duzce earthquakes in August 1999, the Turkish
Catastrophe Insurance Pool (TCIP) is another recent
example of the creation of a national natural catastrophe
pool. It is already the second largest catastrophe pool in
the world in terms of numbers of policies issued, and has
served as a model for several other national pools.
Although developed as part of the Turkish Emergency
Flood and Earthquake Recovery Program (TEFER), the
scheme covers only earthquakes.

The impact of the 1999 earthquakes was truly cata-
strophic, causing over 18,000 fatalities and as much as
US$13 billion in losses, according to the State Planning
Organization (the World Bank estimated losses between
US$6 billion and US$10 billion). Insured losses, howev-
er, amounted to only US$1 billion to US$2 billion. The
fiscal impact on the nation’s economy was thus consider-
able, peaking in 2000 at US$4.2 hillion, or almost 2% of
the GNP. Such events are more than likely to recur, with
similar losses: Turkey is historically earthquake prone,
and 98% of the population lives in areas at risk.
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The Structure of TCIP

Prior to the initiation of TCIP in September 2000, the
Turkish government effectively was financially responsi-
ble under the Turkish Disaster Law for the replacement
of residential buildings damaged by earthquakes. The
population, relying upon the government, saw little need
for other coverage. Hence, there was minimal penetra-
tion of earthquake property insurance across the country,
and a great burden placed upon the government.

After the 1999 earthquakes, the government (through
the General Directorate of Insurance) and the World Bank
moved quickly to establish a compulsory earthquake
insurance cover (the TCIP) that would spread the burden of
coverage more broadly. A government backed insurance
program, the TCIP covers only residential buildings.
Policies are sold through a network of insurance com-
panies and their agents, who issue policies on behalf of
the pool. Top-up insurance (beyond the pool limits) is
available from conventional insurers, but as the pool limit
encompasses around 90% of properties, top-up insurance
is not widely purchased. The pool itself is protected via
risk transfer into the international reinsurance market,
and the scheme is administered and run by Milli Re, the
national reinsurer.

Initial development of the state pool was carried out by
a consortium led by Willis. The consortium took responsi-
bility for developing earthquake and flood models to
assess the risk to property and to the state, developing an
economic model, and designing the insurance pool and a
risk transfer (reinsurance) program, along with research
into possible mitigation measures. The whole process
was transparent and subject to academic and peer review.

Coverage and Reinsurance

The scheme, as initiated in 2000, covers earthquake only
and has five tariff zones (based on CRESTA Zones) and
also some sensitivity to construction type (steel and
reinforced concrete, stone and brick, and “other”). TCIP
also requires some compliance with building standards,
in that any buildings constructed after September 27,
1999 must have construction licenses in order to be
covered. The scheme has a maximum payout per property
of approximately US$42,000 (at July 2004) which is
regularly reviewed, and a deductible of 2% of the sum
insured for each loss.
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Figure 2 Turkey has an extensive catalog of earthquake data dating back to 550 BC, as shown in this plot of earthquakes exceeding My 6.0

After the consortium completed the initial develop-
ment project, a further consortial scheme provided rein-
surance through approximately 50 reinsurers worldwide.
Exposure analysis is carried out for the consortium using
the earthquake tools developed in 2000 and commercially
available catastrophe models. By diversifying the risks,
the pool can spread and leverage premium income over
time, so as to ensure that the inflow of funds, post loss,
would be many times that generated in any one under-
writing year.

Successes and Challenges

The scheme, although intended to be compulsory, has a
penetration of approximately 16% nationally with a
much higher rate of approximately 27% in Istanbul and
surrounding areas. While the scheme has been successful
in expanding coverage into areas that previously had
almost no earthquake insurance, the penetration rates

suggest some of the challenges in implementing a com-
pulsory nationwide scheme. Many buildings exist outside
government planning regulations or are not captured in
government building statistics. The number of policies
sold since 2001 has in fact dipped slightly, from over
2,166,000 in 2001 to fewer than 1,950,000 in 2004,
despite a total of approximately 13 million properties
eligible for coverage.

The scheme is nonetheless considered a great success
by the government. Theoretically it would provide enough
additional economic support to the economy to reduce
undue financial burden to the state in the event of
earthquakes comparable to those of 1999. It has yet to
be tested, however, by a serious loss. While some US$5.5
million has been settled in losses to date, all losses sit well
below the level for reinsurance recoverables, and are
insignificant when compared to the losses of 1999. m
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B THE ROLE OF THE REINSURANCE COMPANY

m Martin Bertogg, Head of Earthquake Team, Swiss Re m

The individual homeowner in one of China’s major cities
purchasing residential insurance for the first time may
not be aware of the protections afforded to homeowners
indirectly by the global reinsurance industry. That indus-
try, however, is integral to the health of the local insur-
ance industry, especially when new systems are being
established and capital has not yet accumulated.

Swiss Re and China

The reinsurance industry is not new to China, as Swiss
Re’s long-standing relationship to China’s insurance
industry shows. Swiss Re’s first Chinese reinsurance
contacts date back to 1930. In 1979, Swiss Re con-
cluded its first treaty with the People’s Insurance
Company of China (PICC). Over the last 30 years, the
cooperation between the two companies has gradually
strengthened, and in 1996 Swiss Re opened its first
representative office in Beijing. A second office opened
the following year in Shanghai. Swiss Re has had full
branch operations in China since 2003.

Non-life reinsurance cessions within China as well as
to the international markets are currently dominated by
property and engineering exposures for industrial facili-
ties. Personal line exposure is small, with the exception
of car insurance. Property programs are placed in the
reinsurance market as surplus shares covering the largest
industrial accounts proportionally, with additional per-
risk and overall catastrophe protection. Typical insured
hazards are fire and explosion, although from an insurer’s
perspective when building a property portfolio, these
hazards play a far less significant role in overall loss esti-
mates than various natural perils.

In just the last two years, China’s capacity to
strengthen and refine its insurance industry has changed
dramatically. China became a member of the World Trade
Organization (WTQ) in 2001. In accordance with WTO
agreements, a compulsory proportional cession for any
insurance company to China Re is gradually phasing out,
from 20% in 2002 to 0% in 2006. Insurers are instead
required to reinsure in accordance with regulations set
by the China Insurance Regulatory Commission. These
regulatory changes are paving the way for a rapidly
growing market for new and international reinsurance
companies that seek to support Chinese domestic insurers
when underwriting natural perils.
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1. Establishing a Risk Sharing Community for
Earthquake Hazards

Earthquakes affect entire regions and insurance portfolios
at once. They may cause an untold number of casualties
and enormous property damage and subsequent losses.
It is thus impossible, over a reasonable period of time,
to balance premiums and losses within the affected
area alone.

In order to prevent the insurance industry from
being overwhelmed, countries can participate in large
global risk-sharing communities. In contrast to the
domestic insurance industry, which typically establishes
and administers a risk-sharing community on a national
basis, the global reinsurance industry creates a worldwide
diversified portfolio of peak risks, thereby absorbing
domestic peak exposures. The reinsurer typically covers
the rare, but extreme losses. At the other end of the
spectrum, property owners typically cover nuisance
losses themselves.

2. Providing Sufficient Risk Capital

An insurance company’s underlying claims paying
capacity, or the needed risk capital, has to correspond
at all times to the assessed loss potential in order for
the company to meet potential claims. Yet a natural catas-
trophe can expose a large portion of a local insurance
company’s portfolio. A reinsurance company provides
competitive claims paying capacity to the local insurance
industry by assuming many independent loss potentials
at once. Because the reinsurance company spreads its
exposure worldwide, it can balance local losses with
worldwide premium income. The financial capacity of the
insurance industry to absorb catastrophe losses has grown
substantially through this approach, as well as through
the addition of different lines of insurance exposure.

Since a reinsurance company’s portfolio will be only
partially affected by a strong earthquake, the company
can use the same risk capital more than once. This diver-
sification greatly reduces the cost of risk capital. The
larger and better diversified a reinsurer, the lower its
capital costs will get.

3. Assessing Earthquake Risk

Classic actuarial methods are not well suited for analyzing
and assessing natural perils, which occur too infrequently
for a reliable tally of losses or possible occurrences. In



the late 1980s, Swiss Re was a leader in developing
probabilistic earthquake models. Since then, the entire
insurance and reinsurance industry has supported the
development of sophisticated exposure-based modeling,
which yields the annual expected loss to a portfolio as
well as a loss exceedance curve—the two cornerstones of
an insurance scheme.

Earthquake Hazards in China: The
Reinsurer’s Perspective

Reinsurers increasingly play a role in creating earthquake
insurance rating frameworks in different countries. Such
proposals must take into account the key requirements
for a sustainable earthquake protection scheme, on the
part of primary insurers as well as reinsurers.

When addressing earthquake hazard exposures in
China, the reinsurer will first ensure that the long-term
premium level and total annual premium collected for
the original insurance product are adequate to cover the
long-term expected annual loss burden. Administration
costs and capital cost margins need to be included in
these calculations. Second, premiums should be offset
by well-defined coverage and the careful use of self-
retained deductibles. Finally, the earthquake risks them-
selves will be assessed using comprehensive datasets and
seismic hazard models that reflect the geographic location
of an insured building and the up-to-date replacement
value of the building and contents. Additional risk-
adjusted modification factors can include the seismic
resistance of facilities within building types, which can
vary significantly, according to factors such as the type
of subsoil at the building site or the structural type of
the building.

The rating framework in China will be further
influenced by the degree to which evolving schemes are
compulsory. In a compulsory scheme, insurers need to
build a high level of solidarity by evening out premiums
into the rating framework and creating more “risk sharing”
between consumers in order to support the system and
promote social stability. A fully voluntary insurance
framework, on the other hand, leads to a highly risk-
adjusted rating scheme.

By far the biggest challenge facing the insurance and
reinsurance industry when underwriting exposures in
China is assessing the risk to portfolios from earth-
quakes, typhoons, and floods. As shown in Figure 1,
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Figure 1 Insured and economic loss potential in China—only a small portion of
the loss potential is currently insured

the potential for large losses from earthquake and other
natural perils has already reached several hundred billion
RMB, endangering stable development as well as social
stability. The examples in Figure 1, which range up to
an estimated RMB600 billion (US$72.5 billion) for a
large earthquake in Beijing, represent only a small portion
of the overall economic loss potential from natural dis-
asters across China. Only a small portion of this loss
potential is currently insured.

In the face of such tremendous exposure, a risk-
sharing community, consisting of the policyholder, the
insurer(s), the reinsurance industry, and possibly other
participants, can provide significant capacity. Such a
community requires solid rating techniques and risk
management methodologies for natural disaster risks.
Risk management methodologies, in turn, require a
comprehensive exposure dataset for assessing expected
losses and loss-exceedance probabilities. The resulting
methodologies can then allow insurers to set meaningful
premiums that provide the core fuel for the entire system.

Conclusion

China offers perhaps the most dramatic discrepancy in
the world today between the degree of earthquake risk
and the extent of insurance. This discrepancy is poised to
diminish fast, however, with the reinsurance industry’s
rapidly intensifying involvement in China and China’s
fast-growing domestic insurance market. A sound
technical framework for risk-sharing communities will
guarantee long-term loss payment capacity at stable
price levels. Ultimately, such a framework will enable
China to absorb the financial consequences of natural
disasters more efficiently and effectively in the future. m
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B THE ROLE OF THE REINSURANCE BROKER

m James Nash, Managing Director, Guy Carpenter m

A Changing Culture

The role of the reinsurance broker has changed radically
over the past decade. In the early 1990s, brokers tradi-
tionally provided clients with services that focused on
the placement of reinsurance transactions and related
advice. Now, in the 21st century, the broker’s role has
expanded, to encompass a full range of risk management
solutions and associated services to insurers. With this
expanded role, the reinsurance intermediary share of the
market is growing, and will likely continue to do so as
long as risks increase in both size and complexity.

This transition is most clearly seen in the catastrophe
reinsurance market. Catastrophe reinsurers previously
priced their product using data from historical losses,
an assessment of market share, and some actuarial
analysis. Insurance companies took a similar approach.
They let management memory guide their coverage
and buying decisions, which often led to bias in assessing
catastrophic risk. Relationships were an important
aspect of the business, as was the concept of payback
(recouping losses through adjusted premium rates).
Against this background, the broker’s role was to advise
the client on appropriate coverage and to manage the
reinsurance placement.

The Growth of Risk Management Services

As catastrophe models were developed and accepted in
the mid 1990s, the broker’s role was radically altered,
evolving to that of a full-service risk management con-
sultant. Utilizing in-depth quantitative analysis, brokers
began to review all aspects of an insurer’s exposures to
catastrophic loss, and to develop solutions relating to
many aspects of the insurance process beyond sales
transactions.

During the market dislocations of 1992 and 2001,
brokers also became more actively involved in creating
new reinsurance capacity. Some $25 billion in capital
entered the market within six months after the events of
September 11, 2001, much of it due to the initiatives of
brokers. A new generation of reinsurers and capital
providers contributed in turn to an environment in
which insurers increasingly expect high-quality data,
catastrophe model development, and state-of-the-art
risk management services.
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In order to fulfill their enhanced role, today’s brokers
are deeply involved in educating their client base about
the benefits of data quality. They need to take into
account the external pressures on their clients from rating
agencies, investors, and regulators. More and more,
reinsurance brokers assume an advisory role: they host
fact-finding and educational delegations to various
insurance markets around the world. Increasingly, brokers
act as catalysts of change rather than reactors.

The Example of Taiwan

A prime example of the expanded role of the reinsurance
broker can be seen in the establishment of the Taiwan
Residential Earthquake Insurance Program (TREIP).

This program, put in place following the devastating
1999 Chi-Chi Earthquake in Taiwan, provides earthquake
coverage to homeowners in Taiwan. Guy Carpenter was
involved from the outset. The company first brokered a
partnership with RMS and local scientists that allowed
for the collection of extensive information on property
exposures and for the re-tooling of the earthquake
model for Taiwan’s earthquake exposure.

A key feature of TREIP was the incorporation at the
outset of loss prevention and mitigation measures. As
TREIP was developed, Guy Carpenter also provided
strategic consulting service in the areas of claims handling
procedures, policy design, modeling cash flows, and
losses. Areas that needed to be addressed included:

« Notification of claims

« Establishment of an earthquake claim committee and
joint claim service center of the non-life insurance
association

* Loss survey

o Indemnity basis and loss payout

« Handling of double insurance

» Claims documents

The creators of TREIP also needed to strike a balance
between basic coverage of residential earthquake insur-
ance and extended earthquake insurance coverage.

Guy Carpenter’s role went beyond assisting with the
creation of an insurance infrastructure. Through its
affiliate company Marsh & McLennan Securitiest, Guy
Carpenter assisted with the design of a catastrophe bond.
The catastrophe bond was designed as an independent



block of risk transfer capacity, outside of the reinsurance
structure on a per occurrence basis. The bond greatly
increases the overall capacity of TREIP, and when inte-
grated with the flexibility d TREIP’s traditional reinsur-
ance program, eliminates basis risk. The program is
simple, attractive to investors, and very flexible, taking
advantage of the strengths of both the catastrophe
bond market and the reinsurance market while mini-
mizing the costs and challenges of the catastrophe bond
marketplace.

Conclusion

The example of TREIP clearly demonstrates that the
broker of the 21st century is involved in a wide range of
activities, ranging from simple tasks, such as arranging a
press conference, to advising on a complex alternative
risk transfer program via a catastrophe bond. The suc-
cessful broker cannot view the world as standing still,
but will understand and value client and market relation-
ships, while mastering a whole new set of financial and
consulting skills. m

 This information is not an offer, recommendation or solicitation for the purchase or sale of any securities, financial instrument, reinsurance or insurance product. Securities
are offered in the United States through MMC Securities Corp., a registered broker-dealer and member NASD/SIPC; reinsurance products are placed through Guy Carpenter
& Company, Inc. ("Guy Carpenter"); and insurance products are placed through qualified affiliates of Guy Carpenter. MMC Securities Corp. is an affiliate of Guy Carpenter.
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B EARTHQUAKE INSURANCE IN CHINA:
RECOMMENDATIONS FOR A SOUND FUTURE

As with many other aspects of its spectacular economic
development since 1980, China now has the opportunity
to select the best from what has been learned in the
operation of earthquake insurance systems in other
countries. China can also take advantage of the latest
technical understanding of earthquake risk gained from
catastrophe loss modeling, thereby creating a science-
based earthquake insurance system appropriate for the
21st century.

This report outlined earlier the three essential criteria
for promoting catastrophe insurance: fairness, afford-
ability, and a financially sound insurance sector protected
by strong government regulation. What steps should
China take to promote a science-based earthquake
insurance system that fulfills these criteria, and that also
serves as a principal component of national earthquake
catastrophe risk management?

1) Fairness: Creating a Technical Pricing
Structure

Any insurance system should be fair and equitable, so
that property and business owners are charged an appro-
priate price for their risk in the form of an annual insurance
premium. This premium will be adequate to restitute
those future losses likely to be incurred.

Before catastrophe models, rating schemes tended to
be very simple. Catastrophe modeling, however, has
made it possible to determine the technical rate for the
risk, taking into account how risk varies by location and
building type. Insurers and regulators are thus increas-
ingly able to design an earthquake insurance system that
reflects this new knowledge.

In areas where there is a free market in earthquake
insurance, as for example in the commercial sector in
California, all underwriters use catastrophe models as
they compete with one another to offer the best rates for
the risk. Using the same catastrophe model or blend of
models does not, however, result in each company
charging the same premium to insure a particular
property. Prices vary according to the degree to which
the new risk overlaps with the portfolio of risks the
company has already underwritten. If the new property
is located in the middle of highly concentrated exposures
in the portfolio, then it increases the scale of the most
extreme ‘tail loss’ events, requiring some additional
purchase of reinsurance. If the greatest loss to the
property, however, comes from earthquakes that do not
cause significant losses to the remainder of the insurer’s
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existing exposures, there will be no need to charge the
cost of additional reinsurance.

Furthermore, earthquake insurance premiums for
commercial properties tend to be set in the open market,
while many residential insurance schemes have tariffs set
by insurance regulatory authorities. In designing residential
schemes, an important decision must be made: should
the rates match, as closely as possible, the modeled rate
for the risk, or should they achieve some measure of risk
sharing? Many older schemes included inadvertent risk
sharing simply because it was not possible to know how
risk actually varied geographically. Since the arrival of
catastrophe models, however, decisions about risk sharing
can be made explicitly.

The greatest degree of national ‘solidarity’ in any
earthquake insurance system is achieved when everyone
pays the same rate, irrespective of their risk. Such level
premium rates can be seen in Taiwan and New Zealand.
In contrast, technically sophisticated schemes can now
require that every insurance rate be set according to
output from an established and robust model, and that
the model be approved by a regulator for this purpose, as
is the case for residential hurricane risk in Florida.

When creating a suitable scheme of earthquake insur-
ance rates for China, the simpler the scheme the easier it
will be to implement. On the other hand, the more that
the tariff structure disguises significant variations in the
underlying risk, the more it incurs hidden cross-subsidies
for risk bearing and potentially introduces poor incentives
for risk mitigation. Uniform rating systems work best for
smaller territories located on plate boundaries, such as
Taiwan and New Zealand. A country like China, which is
both very large and also host to a tremendous variability in
earthquake hazard, needs to create a rating scheme that
reflects the best modeled output available.

2) Affordability: Providing a Flexible
Range of Coverages

The earthquake insurance product should provide suffi-
cient coverage so that after an earthquake, individuals
can rebuild their homes and businesses. In the ‘hard’
(expensive) market for reinsurance after the major cata-
strophic losses between 1987 and 1994, insurers
restricted the terms of coverage to control reinsurance
costs, in particular by imposing higher deductibles. From
the insurer’s point of view, raising deductibles can also
help limit the number of claims they need to investigate
and review in the aftermath of a catastrophe. A striking



example of the insurance market’s response to a hard
reinsurance market arose in California in 1994-1995,
when the California Earthquake Authority’s mini-policy
set a standard deductible of 15% of the value of the
property insured.

It also remains to be seen how 10-15% deductibles
actually perform in the event of a major catastrophe.
Those who carry such deductibles in their policies are
often unaware of their possible implications. In societies
with a strong consumer voice, such as the U.S., insurers
may face political pressure after a major catastrophe to
be more lenient in how they respond to claims. For
pragmatic reasons, therefore, deductibles should ideally
be set no higher than at 5% of the value of the property.
The impact of a particular deductible on the technical
rate for the risk can be measured using the output from
the catastrophe analysis financial model.

Payments for damages after an earthquake can also be
restricted by imposing a limit on the amount that can be
recovered. In this regard, Japan provides an interesting
lesson in how earthquake insurance limits tend to lag
behind consumer demands for effective protection. In
the first generation of earthquake insurance in the
1960s, only those people whose homes were destroyed
received a payout. Over the past 40 years, each major
earthquake led to popular demands for a system that
provided more satisfactory and graduated compensation.
On each occasion, the coverage was expanded. Even
today, however, coverage in Japan has not reached the
level found in Europe and the U.S., where, after the
deductible has been taken into consideration, losses paid
reflect the actual level of damage suffered. A scheme that
matches the post-deductible payment to the loss will
require greater attention on the part of a loss adjustor
and greater discussion with the insured, but it has clear
political advantages in satisfying consumer demands.

Taiwan has taken the first steps in imitating the path
taken in Japan. Taiwan’s first generation earthquake
insurance product offers payment only when the
owner’s property is not worth repairing (that is, when
the damage represents more than 50% of the sum
insured). Inevitably, as the economy grows, political
pressure is likely to force this system to offer more
complete protection.

Clearly, then, a link exists between fair pricing for
insurance and the level of coverage. Consumer education
thus becomes a key ingredient of a successful insurance
scheme. The people who purchase insurance need to
be aware how the coverages would work in the event of
a loss, and to have some choice over the level of pro-
tection. For example, homeowners should know how
much money they may need to set aside for reconstruc-

tion, or how readily they could secure a reconstruction
loan. Ideally, some alternative insurance structures
should be offered—as is often the case with an ordinary
homeowner’s policy —where, for a higher deductible, a
lower premium is available.

3) Creating a Financially Sound
Insurance System

The third requirement for a successful earthquake
insurance scheme is that the organizations offering
insurance are able to withstand the financial shocks of all
credible disasters. If the impacts of earthquakes are well
understood and planned for, then earthquakes do not
need to be financial catastrophes for the insurance indus-
try. The ability to withstand catastrophe losses at long
return periods requires that the insurance organization is
collecting sufficient premium to support the magnitude
of the risk. If the cost is too low, as it was in California
before the 1994 Northridge Earthquake, then insurers
face the prospect of insolvency following a major earth-
quake with higher than anticipated losses.

The responsibility of ensuring that insurance com-
panies have sufficient reserves or additional sources of
funds to support their liabilities falls on the owners,
managers, and shareholders of the insurance organization
as well as on the government insurance supervisory
system. Whatever the role of the government—and in
China, it can be anticipated that the government role
will remain central—the role of the regulator is always
two-fold: on the one hand, to ensure that the insurance
companies themselves have enough capital to withstand
catastrophic shocks, and on the other, to protect those
who purchase insurance.

The only way that an insurance organization can
demonstrate the ability to survive catastrophes and to
protect those insured is through the proper use of rep-
utable catastrophe analysis models. It is crucial that the
regulators are themselves familiar with the models being
employed and are able to confirm that the model com-
ponents, architecture, and calibration meet suitable
international standards for this purpose.

In order to ensure they have sufficient capital to
withstand individual catastrophic losses, insurance
organizations can diversify their portfolio to create
several separate uncorrelated concentrations of risk, and
they can buy reinsurance for peak exposures.

For managing portfolios of earthquake risk, China
has advantages over a country like the U.S. or Japan
because of its large size and the well distributed nature of
exposure relative to the hazard. There is, for example, no
Chinese equivalent of San Francisco or Tokyo, both
major cities built at locations of the highest hazard: close
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to plate boundaries. In general, the largest concentrations
of exposure in China, such as at Shanghai and Hong
Kong, are in areas of relatively low earthquake risk.
However, given that the earthquake insurance market
is currently very small, the insured risk in these separate
concentrations is likely to grow fast. Such rapid growth
will demand that the major insurers and reinsurers
deploy optimum risk management strategies, bearing
in mind that losses at key return periods are likely to
be increasingly dominated by major cities like Beijing
and Xian, which also have moderate levels of earth-
quake hazard.

Regional insurers in China, which operate largely
at province level, will need a greater proportion of
reinsurance than strong and well-diversified national
insurers. Given the fact that even the largest and most
diversified insurance organizations in China will
underwrite concentrations of earthquake risk in specific
areas such as Beijing, it will be financially prudent to
require the purchase of reinsurance for tail loss events.
Reinsurance costs will need to be taken into account
when insurance coverage for these major concentrations
of urban risk is priced.

Earthquake Insurance and Risk
Mitigation

Beyond the three criteria for a successful catastrophe
insurance system, improving the quality of the building
stock will help to reduce the level of earthquake risk
over time. Therefore, a successful earthquake insurance
system should also provide incentives for risk mitiga-
tion activities. In areas of high risk such as California,
reductions in the cost of earthquake insurance are pro-
vided to building owners who have had an older structure
retrofitted to a higher design standard.

One reason for avoiding a uniform rating system is
that ‘solidarity’ does not create the right circumstances
for rewarding risk reduction activities. The most obvious
risk mitigation against earthquake damage concerns the
implementation of building codes. Property developers
must be encouraged to understand the link between
satisfying code requirements and lowering the subsequent
cost of insurance. Constructing better buildings also helps
reduce casualties in earthquakes. Many deaths in earth-
quakes are ultimately caused by the absence of proper
planning scrutiny around the building location, con-
struction materials, and compliance with building codes.
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Earthquake Insurance and Mortgage
Markets

As in many other countries, a key driver of the devel-
opment of an earthquake insurance system in China will
come through the emerging requirement that property
owners take out earthquake insurance when securing a
mortgage. Currently, China is unusual in not requiring
building insurance for mortgaged properties. In the event
of a catastrophic earthquake in which many apartment
buildings are badly damaged and buildings collapse, the
losses would fall not only onto the individual owners, but
also, if the owners were no longer able to service their
loans, onto the banks themselves. This additional risk-
bearing may not be adequately reflected when interest
rates for loans are set in China, or when identifying the
risk to the bank’s own loan portfolio in its solvency
requirements. In order to protect the Chinese banking
sector, the building’s insurance policy should at a mini-
mum match the terms of the loan, in duration and in the
proportion of the value protected.

Conclusion

Historically, new earthquake insurance schemes have
emerged only in the aftermath of a catastrophic event.
First-hand experience of the disruption that earth-
quakes inflict has created the political will to establish a
new insurance system, typically funded by property
owners. More recently, with the advent of catastrophe
analysis modeling, countries can design and implement
an earthquake insurance system before catastrophes
occur—yet so far, no country has done so. Catastrophe
models can also be used to inform an educational cam-
paign, so that property owners understand why the
system is needed, and why their participation is for the
good of the whole society.

A unique opportunity exists in China today: to be the
first country ever to develop a new earthquake insurance
system without the undesired incentive of a major
catastrophe. Increasingly, governments, insurers, reinsur-
ers, international agencies, and risk modeling experts are
working together as partners, fully exploiting the rich
potential of new technology. Such partnerships make
this an ideal time to create a sustainable scheme that
will protect individuals in China as well as the Chinese
government itself from unforeseen and disastrous cat-
astrophic events. m
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