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Abstract 

 Catastrophe (including earthquake) insurance can help relieve the financial burden on 
the government to fund relief and recovery of the affected population by spreading the 
risks and costs of disasters.  

 Pricing of catastrophe insurance policies can provide proper incentives and thus help 
limit future damage from natural hazards by influencing investment and land 
development decisions. 

 International experience suggests key aspects for successful catastrophe insurance 
include (i) affordability to the insured; (ii) universal coverage; (iii) financial 
sustainability; and (iv) incorporation of measures to limit or avoid damage. 

 Based on international experience and country-specific issues, we recommend that (i) 
the Government establish comprehensive and compulsory catastrophe insurance 
instead of just earthquake insurance; (ii) both central and local governments share 
contributions to a catastrophe fund; (iii) risk information should be developed, 
synchronized, and shared across government agencies, commercial insurers, and 
the general public; and (iv) disaster management should be incorporated into 
development planning and project approval. 
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I.  Introduction 

1. The earthquake that struck Sichuan Province on 12 May 2008 left more than 88,670 
people dead or missing, injured 374,000 people, and destroyed 5.5 million buildings. Total 
property damage from the earthquake is estimated as $20 billion, but only 5% of that damage 
was insured. 

2. The low rate of insurance and high levels of physical damage has revived interest in 
earthquake insurance and in catastrophe insurance more generally. Catastrophe insurance 
refers to a contract sold by insurance companies to people exposed to risks from disasters, to 
compensate for losses. While disasters can put a huge financial burden on the government to 
fund relief and recovery of the affected population, catastrophe insurance can help relieve the 
burden by spreading the risks and hence the costs of disasters. Pricing of catastrophe insurance 
policies can also provide proper incentives and thus help limit future damage from natural 
hazards by influencing investment and land development decisions. 

3. Earthquake insurance had an early start in the People’s Republic of China (PRC) but 
ceased operations in the late 1950s. The Government resumed its earthquake insurance 
scheme in 1980, motivated partly by the 1976 Tangshan earthquake. That scheme operated until 
1996, when earthquake prediction expectations led insurance companies to start excluding 
earthquake damage from the general terms of property insurance. 1  Since then, disaster 
recovery has been supported mainly by government funds and donations from the general public 
including private individuals and entities (hereafter will be referred to as ‘public donations’). 

4. Earthquake insurance already has a basis in law and other policies in the PRC. 
Earthquake insurance is also important in the Government’s 11th 5-Year Plan. This Plan calls for 
reinforcing the country’s ability to prevent and reduce disasters, including earthquakes. The 
“National Plan for Comprehensive Disaster Reduction During the 11th 5-Year Plan” lists the lack 
of disaster insurance as one of the country’s weak links in the current disaster reduction 
program. The “National Plan for PRC Earthquake Prevention and Disaster Mitigation 
(2006-2020)” calls for establishing a cofinancing mechanism that incorporates government 
funds, public donations, and earthquake insurance.  

5. Despite the country’s previous experience with earthquake insurance, and calls for 
earthquake insurance over the past 10 years, earthquake insurance has not yet been widely 
established in the PRC. This note reviews some of the challenges in establishing such 
insurance, briefly describes international experience, and recommends priority issues for the 
Government to consider in developing earthquake and catastrophe insurance. 

 

                                                      

1  Although not included in general terms, consumers can still buy earthquake insurance as an extra to property and 
home insurance.  
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II. Challenges in Establishing Earthquake and Catastrophe Insurance 

6. Governments have traditionally adopted a post-event approach to disaster financing. This 
includes increasing taxes, reallocating funds from other budget items, accessing domestic and 
international credit, and borrowing from international financial institutions. Many developing 
countries also rely on assistance from international aid. These strategies have disadvantages. 
Diverting funds from key development projects to pay for emergency relief and recovery entails 
significant opportunity costs. It may also be more costly to raise new domestic debt in an 
expensive post-disaster capital market, which can significantly raise the cost of servicing the 
country’s debt. Raising taxes following a disaster may further weaken an already impaired 
economy and provide a disincentive to new private investments that are important for a speedy 
and sustainable recovery. Moreover, international aid often arrives too late for immediate disaster 
relief and can also delay the onset or progress of recovery programs.  

7. There is now sufficient evidence to suggest that when insurance markets have the 
necessary capacity and infrastructure to deliver their variety of services, synergies arise between 
insurance and other financial services that improve financial sector effectiveness and economic 
productivity. Insurance market activity, both as financial intermediary and as provider of risk 
transfer and indemnification, may promote economic growth by allowing different risks to be 
managed more efficiently encouraging the accumulation of new capital, and by mobilizing 
domestic savings into productive investments. 

8. Several factors explain the low rate of insurance among the Sichuan earthquake victims, 
which may be representative of the country more widely. First, the earthquake-stricken area has 
a high percentage of low-income households that cannot afford commercial insurance especially 
given the high opportunity costs in terms of paying for food, housing, clothing, health care, and 
education. Second, there is a general lack of awareness about or confidence in earthquake 
insurance policies. The current earthquake insurance system is not seen to have enough 
backing or involvement from the Government or reinsurance companies to make people believe 
there will be a reliable payout, or that the insurance premiums are calculated fairly. Third, victims 
of catastrophes in the PRC have long relied on receiving subsidies from the government, and to 
a lesser extent the public, to assist recovery and reconstruction. The reliance to receive 
post-event relieves is referred to as a moral hazard problem. All these factors tend to lower the 
demand for insurance. 

9. The viability of an insurance scheme depends on insurance premiums. When people 
consider buying insurance, they estimate whether the likelihood and costs of damages of an 
event justify the premiums. The insurer makes a similar calculation, assessing the likelihood and 
costs of damages with the amounts to be received from premiums set at a rate the market will 
bear. The insurer also considers the government’s response to a disaster. A government or 
international community’s actions that bear the costs of a catastrophe reduce the attractiveness 
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of supplying or buying insurance.2 

10. However, insurance is usually under-subscribed due to a combination of difficulties in 
assessing the risk and vulnerability of the population, and in estimating damages on the part of 
both the insurance sector and the at-risk population. Other factors such as administrative costs 
can hamper the commercial viability of insurance products. Limited risk pooling and 
non-applicability of law of large numbers can also drive up premiums. Essential laws, policies, 
and public-private partnerships that are needed to support a viable insurance program are often 
not established in most developing countries. Table 1 outlines the challenges to establishing 
catastrophe insurance, from the demand side, supply side, and for institutional development. 

III. International Experience with Catastrophe Insurance and Policy Considerations 

11. Several developed and developing countries have functioning hazard-specific (often 
earthquake) or generic catastrophe insurance schemes. International experience suggests four 
key aspects for successful catastrophe insurance: the scheme has to (i) be affordable to the 
insured; (ii) provide universal coverage; (iii) be financially sustainable; and (iv) encourage 
measures to limit or avoid damage. No country relies solely on market forces to encourage 
individual responsibility for reducing losses and insuring against them. This shows that the 
success of catastrophe insurance depends on close partnerships among the government, the 
private insurance industry, and the general public or policyholders. The following briefly 
summarizes international experience, including lessons learned from successes and failures. 
The Appendix to this note has further details on the experience of individual countries. 

12. The role of government is usually to establish and govern a fund that covers disaster 
losses to policyholders, with the private sector involved in administering the scheme. In 
Taipei,China and New Zealand, for example, private insurance companies collect premiums for 
earthquake insurance when underwriting policies for fire insurance. Governments usually work 
with international reinsurers to back losses. For example, about half of New Zealand’s fund for 
earthquake and secondary impact damage is covered by reinsurance. In Indonesia, the Ministry 
of Finance supports the Indonesian Insurance Association to establish a special catastrophe risk 
reinsurance company. As the nation’s catastrophe risk reinsurer, it was funded by the insurance 
industry itself, requesting all non-life insurance and reinsurance companies in the country as its 
shareholders.  

13. Governments may help insure housing against earthquakes, while private insurers cover 
commercial and industrial property. Several of the current schemes providing insurance cover 
only do so for private dwellings, such as in California, New Zealand, Taipei,China, and Turkey. 
However, government-supported schemes do not in themselves necessarily result in high 
insurance coverage. Even if it is available, most homeowners seem reluctant to purchase 

                                                      
2  Department for International Development (DFID). 2004. Adaptation to Climate Change: Can Insurance Reduce the 
Vulnerability of the Poor? www.dfid.gov.uk/pubs/files/climatechange/8insurance.pdf 
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catastrophe insurance if it is a policy option (e.g. California and Japan). If, however, it is 
compulsory, as in the case of New Zealand (where it is automatically provided when households 
pay compulsory fire insurance cover), then something like universal coverage is possible. In 
contrast, commercial and industrial enterprises are more likely to purchase insurance or 
otherwise engage in appropriate business continuity practices.  As a result, earthquake 
insurance for commercial and industrial enterprises is commonly provided by the private sector, 
with little or no need for government involvement.  

14. Earthquake insurance needs an effective way to reach all households in hazard-prone 
areas. The best earthquake insurance covers all households exposed to earthquakes, not just to 
cover their losses, but also to keep premiums low. In California, for example, where earthquake 
insurance is voluntary, homeowners who take insurance are usually those exposed to the 
highest risks (other legislation requires real estate agents to inform potential homeowners about 
the location of known earthquake faults to properties they are interested in purchasing). As a 
result of this adverse selection, insurance premiums are high, and the higher premiums in turn 
discourage other homeowners from taking insurance. This is one reason that only about 10% of 
residences in California are covered by earthquake insurance. However, declaring that insurance 
coverage is compulsory is not enough to reach high coverage rates. For example, Turkey has 
compulsory earthquake insurance, but only about 20% of residences participate in the insurance 
scheme. Private insurance companies in Turkey are responsible for selling earthquake insurance 
policies (at a commission of 17.5%), but the legal sanctions against homeowners who do not buy 
insurance policies have not been strong enough to persuade households to buy insurance.  

15. Tailoring insurance to demand is vital to promoting adoption of earthquake insurance. 
Although Turkey’s earthquake insurance covers only dwellings, earthquake insurance in Japan 
offers coverage on household goods additional to the buildings. Japanese households have 
demanded coverage for household goods, because their dwellings are more earthquake 
resistant and their biggest risk is to damage of household goods. Earthquake insurance in Japan 
has been constantly revised in response to household demand.  

16. Earthquake insurance can be used to improve public safety and limit property damage. 
To sell earthquake insurance to households, they must be informed about earthquake hazards. A 
credible campaign for educating households about earthquake hazards would include how they 
can protect themselves and their property, and how they should respond during and after 
earthquakes. Earthquake insurance can also be used to help monitor and enforce compliance 
with seismic building codes. For example, Turkey encourages compliance with building codes by 
insuring only structures that have construction licenses. Premium discounts are offered for 
low-risk insured based on building location, age, and type of structure. Discount rates ranging 
from 10% to 30% are offered for different classes of quake-resilient buildings based on the 
building performance appraisals.  

IV. Priority Issues in Developing Catastrophe Insurance in the PRC 

17. The following lists the most important issues for the Government to consider in 
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developing earthquake or catastrophe insurance in the PRC.  

18. Incorporating disaster management into development planning and project 
approval will help build a disaster-resistant economy, limit disaster losses, and make the 
insurance scheme sustainable in the long term. The Sichuan earthquake should prompt the 
PRC to review risk management practices in its development planning and project approval. The 
current “National Plan for Comprehensive Disaster Reduction” requires “integrating disaster 
reduction into the national overall planning of economic and social development”. At the project 
level, a much stricter assessment of a project’s vulnerability to catastrophe is also needed, 
including compliance with building codes. 

19. Developing, synchronizing, and sharing risk information across government 
agencies, commercial insurers, and the general public are vital for the design and 
implementation of catastrophe insurance. Risk information including hazard probabilities, 
exposure, and vulnerability is vital for developing catastrophe insurance. Institutional capabilities 
to collect and develop risk information at the local level are lagging and should be strengthened. 
For example, detailed flood maps are often missing at the local level. As indicated in the current 
“National Plan for Comprehensive Disaster Reduction”, the PRC needs to map comprehensive 
disaster risks and survey disaster reduction capabilities. This requires a concerted effort across 
different government agencies to synchronize risk information. Despite various efforts to 
synchronize risk information, it is still collected and managed by different government agencies. 
Risk information should be processed using sophisticated methods, and the results shared with 
the public. Publicizing information about risks can raise public awareness and encourage 
adoption of catastrophe insurance and can also encourage voluntary measures that lower 
potential damages. 

20. A comprehensive and compulsory catastrophe insurance may be more likely to 
succeed than a single-hazard insurance. This is particularly important in a country like the 
PRC, which is at risk from numerous natural hazards. In a typical year 200 million people are 
affected by disaster impact that cause an average of CNY100 billion ($12.5 billion) in direct 
damages. Various single-hazard insurance schemes have been tried in the PRC, including flood 
insurance in Anhui Province in 1984, and earthquake insurance in Jiangxi Province in 2006, but 
the participation rate has been low. A comprehensive – all-hazard- approach may help the 
general public recognize the benefits of an insurance scheme. Moreover, given the low 
awareness and moral hazard problems, compulsory participation may be desirable at the initial 
stage. 

21. A government-led and professionally-managed catastrophe fund is a viable vehicle 
for financing catastrophe recovery. Experiences in New Zealand, Turkey, and Indonesia show 
that it takes government leadership and financial contributions to set up a catastrophe fund. 
Establishing such a fund will reduce the fiscal burden on the Government by smoothing out 
spending on disaster relief. The fund, financed through fiscal transfers, government bonds, and 
catastrophe bonds, should be professionally managed with a specific annual growth target. The 
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use of the fund should be clearly defined to compensate catastrophe losses up to a certain limit. 
Losses exceeding the limit should be shouldered by national insurers and international 
reinsurers. 

22. Contributions to a catastrophe fund should be shared between the central and 
local governments, and should consider local economic development and risk 
management policies. Financial contributions should recognize unbalanced economic growth 
in different localities (thus resulting differences in exposure to catastrophe losses), sharing the 
burden among local governments according to the size of their economies. Local governments 
who design and implement better risk management policies (e.g. building codes and project risk 
evaluations) should be rewarded with lower required contributions.  

23. National insurers, backed-up by international reinsurance and ultimate 
government relief, need technical assistance in designing and marketing their 
catastrophe products. National insurers will be responsible for covering some of the 
catastrophe losses exceeding the limits covered by a catastrophe fund. They have incentives to 
design and sell their catastrophe insurance products if they are further backed up by reinsurance 
companies. There is no evidence of a shortfall in the international reinsurance capacity for the 
PRC’s catastrophe risks, with a possible condition that the government provides ultimate disaster 
relief if the losses exceed a certain range. Within such a framework, national insurers’ technical 
capabilities for designing and marketing catastrophe products should be strengthened. 

24. Home insurance in large cities may be a feasible pilot. Catastrophe insurance can be 
piloted in a limited market segment. With the significant progress and prosperity in the PRC’s real 
estate market during the past decade, new home owners may be the easiest group of customers 
to penetrate; compared to rural residents and urban poor, new home owners are wealthier and 
more aware of risks. The transaction costs for national insurers are also lower in dealing with 
urban residents. 

25. The insurance scheme should be designed so that it is prepared to handle the 
worst-case scenario, i.e., disasters in the specific high-value, high-loss risk areas such as 
megacities.3 The insurance scheme should first focus on the low-income and small cities where 
low awareness and sub-standard buildings are more prevalent. However, the insurance scheme 
should be designed so that it also addresses the PRC’s fast transformation from a predominantly 
rural to an urban centered population. At present, the PRC already has at least three megacities 
(Shanghai, Beijing, Chengdu) that are exposed to a range of natural hazards (earthquake, 
typhoon/severe storm, flood). The scale of disaster can be immense given that there are some 
inadequacies in urban planning and building regulations in the megacities. Because of the high 
growth and continuing dominance of megacities, their interruption has the potential to disrupt 
entire regions. In order to prevent the domestic insurance industry from being overwhelmed by 

                                                      
3 A megacity is a discrete urban area with a resident population of more than 10 million inhabitants. 
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the high losses caused by a catastrophe in a megacity, the PRC can participate in large global 
risk-sharing insurance and reinsurance industry. In addition, reinsurers and countries can further 
diversify the risk by tapping into the international capital markets through the issuances of 
insurance-linked securities such as catastrophe bonds (or cat bonds), cat options, and cat 
derivatives. These instruments allocate risks and potential losses over a large pool of global 
investors, which in turn can help reduce the premium volatility associated with traditional 
reinsurance. It is therefore recommended that the PRC consider developing an approach that 
can utilize the risk transfer mechanisms that are being developed within the global insurance 
market.  

 



 

 

Table 1: Challenges and Policy Considerations in Establishing Catastrophe Insurance 

 Challenges Policy Considerations 

Demand 
Side 

• High premium due to limited risk pooling 
• Limited awareness and information 
• Lack of experience with or confidence in disaster 

insurance 
• Moral hazard (relying on government disaster relief) 
• Low income 

• Comprehensive and compulsory catastrophe 
insurance may be more likely to succeed than 
single-hazard insurance. 

• Contributions to a catastrophe fund should be 
shared between the central and local governments, 
and should consider local economic development 
and risk management policies. 

 

Supply Side • Difficulty in assessing risk and vulnerability before the 
disaster 

• Difficulty in estimating actual damages 
• High administrative costs 
• Limited access to reinsurance market 
• Global climate change 

• A government-led and professionally-managed 
catastrophe fund is a viable vehicle for financing 
catastrophe recovery. 

• Developing, synchronizing, and sharing risk 
information across government agencies, 
commercial insurers, and the general public. 

• National insurers, backed-up by international 
reinsurance and ultimate government relief, may 
need technical assistance in designing and 
marketing their catastrophe products. 

 

Institutional • Lack of supporting laws and policies 
• Lack of partnership between the public and private sectors
• Urbanization and poorly-planned land development 

• Incorporating disaster management into 
development planning and project approval will help 
build a disaster-resistant economy, limit disaster 
losses, and make the insurance scheme sustainable 
in the long term. 

• Give consideration to transferring to the international 
financial market the consequences of megacity 
disasters.  

 



Appendix 

 

Review of Selected International Experience with Earthquake and Catastrophe Insurance 

New Zealand. The New Zealand earthquake insurance scheme consists of three major players: 
the New Zealand Earthquake Commission, insurance companies and the Insurer Association. 
The New Zealand Earthquake Commission was set up in 1945 as a government agency under 
the New Zealand Minister of Finance/Treasurer, and backed up by reinsurance. Fees are 
collected as part of compulsory fire insurance cover, and payment is on an indemnity basis for 
claims covering residential property on losses from earthquake, natural landslide, volcanic 
eruption, hydrothermal activity, tsunami, and residential land from storm, flood or fire. The fees 
are capped at NZD100,000 per residence. When a catastrophe happens, the Commission will 
pay maximum amount of NZD200 million out of its insurance fund and the losses exceeding this 
amount are financed by reinsurance. The insurance fund has reached NZD5.0 billion as 
compared to the initial injection of NZD1.5 billion by the government in 1994.  

Japan. Earthquake insurance coverage was offered in Japan for the first time in 1956, initially 
limited to industrial earthquake insurance only, with international reinsurers providing the backing. 
Residential coverage was first offered in response to the 1964 Niigata earthquake. The 
Government of Japan created a Japanese Earthquake Reinsurance scheme in 1966 to provide 
additional backing for earthquake insurance policies for residential property. Earthquake 
insurance in Japan was made compulsory from 1966 but has become optional in 1979. Property 
owners can buy earthquake insurance from an insurance company as an optional policy added 
to a fire insurance policy. Insurers enrolled in the scheme share the risk among themselves and 
the government through the scheme, with the government paying a larger proportion of claims if 
a single earthquake causes aggregate damage over JPY1 trillion (about $8.75 billion). The 
scheme sets a maximum payout per year on all claims. If claims exceed this amount they are 
pro-rated amongst all claimants. In Japan today, earthquake insurance has been implemented 
based on the 2002 revisions of the earthquake insurance system. As a result of the revisions, 
earthquake insurance policies provided incentives for structural upgrades and risk mitigation to 
the insured property. Insurance premium discounts are offered to policy holders according to the 
building location, age, and type of structure. There are two types of structures: wooden and 
non-wooden. The discount is offered to wooden buildings because they are more earthquake 
resistant than the non-wooden ones. The residential earthquake insurance has evolved over 
time but has always been at least partially government-backed. The residential insurance 
scheme has undergone adjustments and modifications as a result of the earthquakes and 
consumer demands. After the scheme was made optional in 1979, the penetration rates have 
gradually dropped then picked up quickly after the 1995 Kobe earthquake. 

California, USA. The California Earthquake Authority was set up in 1996 and is a privately 
funded, publicly managed organization. Insurers can participate in the Authority and can offer 
Authority policies to their policyholders: premiums are paid to the insurer and then pooled in the 
Authority. Those choosing not to participate must offer their own earthquake coverage to their 
homeowner policy. 
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Turkey. The Turkish Catastrophe Insurance Pool and compulsory earthquake insurance scheme 
was established in 2000 following the 1999 Marmara earthquake, and provides cover for all 
residential buildings that fall within municipal boundaries. This insurance scheme has effectively 
replaced a significant portion of government’s obligations under the Disaster Law.4 The scheme 
aims to limit the financial burden earthquakes place on government, ensure risk sharing by 
residents, encourage standard building practices, and establish long-term reserves to finance 
future earthquake losses.  

Taipei,China. The Taiwanese Residential Earthquake Insurance program became operational in 
2002 following the Chi Chi earthquake, and provides replacement cover on all earthquake 
related losses. It is currently being followed up by a major study to evaluate the need for disaster 
insurance for all major natural hazards, and across all sectors including residential, industrial, 
commercial, agricultural and infrastructural sectors.  

Indonesia. In Indonesia, the Government took an initiative in 2003 to promote insurance 
coverage for natural disaster by requiring all licensed general insurance and reinsurance 
operators in Indonesia to cooperate in insuring special risk through a joint undertaking of all 
companies known as the Indonesian Reinsurance Pool. The Government also introduced a 
compulsory earthquake tariff. This Pool was transformed into a public liability company in 2004 
and focuses on earthquake reinsurance; however, there is no state requirement that a consumer 
purchase earthquake insurance or that mortgage lenders require it.  

Regional Initiatives. Compared to national initiatives, regional-level pooling mechanisms are 
rarer and more recent. The first is the Caribbean Catastrophe Risk Insurance Facility (CCRIF), 
which became operational on 1 June 2007 following a series of natural disaster impacts in 2004. 
CCRIF provides 16 participating governments from the Caribbean with immediate liquidity if hit 
by a hurricane or earthquake of a specified intensity or greater. CCRIF is not intended to cover all 
reconstruction costs. Instead, the insurance offered provides immediate budget support to 
affected governments to overcome a liquidity gap during the first few months after a disaster. In 
addition and subsequent to payment by CCRIF, the affected countries will still depend on other 
sources of financing, including donor assistance. CCRIF ex ante agrees to make a payment 
upon the occurrence of a triggering event, i.e., a catastrophic natural event which may ordinarily 
precipitate a loss or a series of losses. The payment coverage is calculated based on a formula 
comprising predetermined parameters such as the rigor of the catastrophe on an appropriate 
measuring scale. CCRIF acts as a risk aggregator by allowing participating countries to pool their 
country-specific risks into one, better-diversified portfolio. This diversification is expected to result 
in a substantial reduction in premium costs of about 40%. There is no cross-subsidization 
because each government’s premium is directly related to each country’s specific risk profile. 
Insurance payout is triggered by the intensity of an event rather than a function of the damage 
incurred, thus ensuring quick payment. The parameters for coverage are determined prior to the 

                                                      
4 In particular the obligation to extend credit and construct dwellings for the public in the event of an earthquake. 
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occurrence of the disaster and are triggered automatically after occurrence and the severity has 
been confirmed by an independent agency. Initial risk capital provided by donors5, allows CCRIF 
to retain a portion of the risk through its own reserves, thereby reducing the cost of premiums, 
and reducing dependency on reinsurance6. 

 

 

 

                                                      
5 Rather than subsidizing premiums, which might need to be done in perpetuity, donating to the risk capital allows the 
Facility to become independent after a period of years. Donors’ financial contributions to the reserves will help all 
participating countries through a reduction in the amount of reinsurance that needs to be purchased. As reserves 
increase, the pool will become increasingly resilient and less dependent on reinsurance, with a consequent reduction 
in premium costs. 
6 The reinsurance structure consists of four layers: (i) CCRIF retains the first layer of $10 million; (ii) reinsurers 
underwrite the second ($15 million) and third layers ($25 million); (iv) the top layer is financed with reinsurance ($50 
million) plus $20 million coverage through a catastrophe swap between the World Bank and CCRIF. 
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