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ABSTRACT

After the Wenchuan Earthquake (magnitude 7.9, M2y 2D08), intensive debates on how China should
establish a natural disaster insurance system ingéi@ed among researchers, policy-makers, andramce
professionals. Our focus was the social aspectsafter insurance, explored in China through matde
survey. Our questionnaires investigated peoplesk ewareness, insurance acceptance, their opir@ons
governmental measures for disaster managementhaindvillingness to pay for disaster house insoeatwe
analyzed the results at both regional and individeales. We found that the integrated hazard iratek
respondents’ experience of insurance (considergetidle factors), and their opinions on the impoce of
insurance and government responsibility (considexdajective factors) showed strong correlation with
regional overall acceptance of disaster insurafceindividual's decision to participate highly dejpled on
his/her experience of both insurance and disastdrhés/her opinion on the importance of insuranseaa
coping mechanism. Respondents from poverty strickeiess developed counties were not necessarihg mo
reluctant to accept natural disaster insurancéoatth they exhibited relatively lower ability tofad
insurance. In general, respondents had correcepgons of natural disasters in their areas; howpeeple
from regions with a greater multi-hazard threatvadm less willingness to accept disaster insuramoalse
they tended to expect the government to undertekeover losses and considered insurance to be less
important. People’s willingness to pay for an assdndisaster house insurance was also investigatgéd a
analyzed. We consequently discuss the policy impbas for developing a disaster insurance system i
China.
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1. INTRODUCTION

China is one of the countries that has sufferedntiost from frequent natural disasters. Compareil wi
developed countries, China has tremendous rooninfprovement in financial management of risks from
disasters. A disaster insurance system should tablisbed on a scientific basis, with social riskaseness
and prevention as its premise. Needing cooperdigtween government and the insurance sector, thisdw
be an integrated risk governance system with a@atapolicies and divisions of duties.

Natural disaster insurance has had a late st&@Zhina. Since 2004, a new round of a trial progréons
agricultural insurance has been explored and radugtly materialized with the support of a seriegetevant
policies. In 2007, the central government approR&B 1 billion Yuan as an agricultural insurance sdig
fund, and six provinces (Jilin, Sichuan, Hunan,mmiggu, Xinjiang and Jiangsu) launched the agricailt
insurance trial. In this program, seven naturahstisrs (rainstorms, floods, waterlogging, windswrhail, ice
storms, and droughts) and certain diseases in amgdivestock were covered. Premium rates vaneu f3 to
10 percent of the insured amount depending ongheudture products and perils covered, and prentiates
were not differentiated by region. Premium subsidiere provided to participating farmers by allelevof
government (central, provincial, municipal, and iy}, and farmers received a discounted premiumnwhe
they participated in the insurance program. Thal bsidies from both central and provincial govegnts
usually exceeded 50 percent of the premium am@uidsidies from municipal and county governmentgedar
between 10 and 30 percent depending on the localoaty. Participating farmers were required to gegy t
remainder of the premium. This new round of thal tshowed vitality and rapid uptake. In 2007, thialt
premium collected from agricultural insurance imsed by 612% and reached RMB 5.2 hillion Yuan (2.7
billion indemnity payout). These numbers contindedgrow rapidly, and the premium reached RMB 11
billion Yuan in 2008 (7 billion indemnity payougnd RMB 13.4 billion Yuan in 2009 (9.5 billion indaity
payoutf’. By 2010, the new agricultural insurance prograad feen introduced into 25 provinces and
autonomous regions. Wang et%igave a comprehensive introduction and review efdrrent agricultural
insurance trial program. They pointed out that ssvaspects needed more careful investigationudiaf the
moral hazard issues raised by the heavy subsifigieety and equity issues in the subsidy fund, arajor

difficulties faced by various stakeholders in thgekation model. However, the policy and subsidypsuip



from multilevel government had promoted the emetgeasf a vigorous agricultural insurance market hin@,
and more and more farmers received financial ptiote@gainst natural disasters through this program

The natural disasters insurance market for resaldrouses has not been well developed in Chim¢hé
1980s, the Chinese Ministry of Civil Affairs pronedtthe rural cooperative insurance trial programmédural
disaster relief in selected counties/cities. Iis fiiogram, each farmer paid RMB 10 to 30 Yuan soiie their
crops, houses, laborers’ compensation, and largsstbck against natural disasters after subsidiese w
provided by government and communities. The insaradunt for each household was RMB 3000 Yuan. The
trial program was introduced in a very limited niambf counties/cities, and was terminated in 1998 t its
high loss ratio. In 2007, some regional trials arinfiers’ house insurance were launched under theosugf
local government. Zhejiang Province has been vigglyopromoting farmers’ house insurance againsiraht
disasters, which was designed to ensure farmepslaily for recovery and reconstruction after disestThe
entire Zhejiang Province was divided into two mdjezard zones, with a basic premium of RMB 10 or 15
Yuan per household per year. Premiums were mosbgidized by provincial and municipal governments,
while farmers paid RMB 3 to 5 Yuan. This insurapecegram covered the main natural disasters andemuts,
excluding earthquakes and nuclear explosions. fifieréd amount was RMB 3600 Yuan per house and up to
RMB 18,000 Yuan per household. Since 2007, thedfit€henzhou in Hunan Province promoted a farmers’
house insurance program that was similar to theim#ejiang Province. The main difference was that
Chenzhou program was mandatory and 100% of theipnerwas subsidized by both city and county-level
governments. The premium for each household was RMBuan; in which 10 Yuan was for house coverage
and 1 Yuan was for post-disaster living cost cogerd he insured amount was RMB 5000 Yuan for thesbo
and 1000 Yuan for living costs. The take-up ratethese two programs were high because of prometizh
support of local government. However, large-scadadlers like Typhoon Setpa in 2007, and the SGhtha
snow storm and freezing rain disaster in 2008 erkthigh insured loss and raised the question ¢aisability
in these governmental policy-oriented insurancg@nms.

The Emergency Response Law of the People's Repoblghina passed in 2007 stipulates that “the
country is to establish an insurance system fgelacale disasters with national fiscal suppod, @mcourage

organizations, companies, and citizens to partieiga the insurance program.” However, this kind of



insurance system has not been established in Caiwth,governmental support and incentive mechanisms
remain unclear.

An international overvief? shows that in the aftermath of large-scale disastuthorities, the private
sector, and the general populace tend to raisguéstion of how a country or region should desigmlisaster
reduction and mitigation systems, to cope with feitdisasters. The 1964 Niigata earthquake in Japan
encouraged the government to work closely withitlsarance sector. The Japan Earthquake Reinsu@ogce
Ltd. was established in 1966, through which theadape government shared risk in Japan's earthquake
insurance pool. The Northridge earthquake thatckt@alifornia, USA, in 1994, motivated the Calif@n
state government to pass legislation to estabfishCalifornia Earthquake Authority (CEA) in 1996ist was
designated the management authority for earthquadwrance. The 1999 Marmara earthquake forced the
Turkish government to issue a decree on Decemhet @99, on compulsory earthquake insurance, making
home earthquake insurance compulsory from 20002004, Grenada and the Cayman lIslands suffered
significant losses nearly double their GDP, anagé¢hsland governments realized their national exgnand
sustainable development faced substantial disaisties. It was with this background that the Cardobe
Catastrophe Risk Insurance Facility (CCRIF) waaldished.

After the Wenchuan Earthquake in 2008, intensigeu$sion on how China should establish an inseranc
scheme for natural disasters was initiated amosgarehers, policy-makers, and insurance profedsiona
These discussions mainly focused on the institatidesign of a disaster insurance system, withngphasis
on international experiences and insurance impoetdor financial protection. So far, very littlesearch has
been conducted in China, to reveal people’s unaiedstg of or opinions about disaster insurancetheir
willingness to pay (WTP).

In the 1970s, Lichtenstein et'dlobserved systematic bias in the judged frequehéstioal events. This
finding suggested the importance of investigatingietal risk perceptions and sources of judgmertreA
study by Johnson et &l.showed that distortion in people’s risk perceptimm framing effects existed in both
the real world and in experimental settings, arfdcééd consumers’ decisions about insurance pueshas
People tended to buy more insurance against matdetagh-probability, small-loss events than

low-probability, high-loss event®. The experiments conducted by Schoemaker and Kt highlighted



people’s limited abilities to process risk informoat and limited sensitivity to low probability evisn and
suggested future research on factors affectingamee purchasing decisions. Understanding how coasu
characteristics affected insurance decisions amdihdividuals made decisions on various types sfiirance,
were important for both public and private secfrsThe theoretical and experimental investigations
conducted by Slovic et &, Hsee and KunreutH@ Sherrick et af'®, Makki and Somwart", Goodwin et
al®®™® and many other contributdt$'” have allowed detailed understanding of people'suriance
decision-making.

Different people have different awareness and péimes of disaster or environmental change, ansethe
differences greatly influence disaster reductionisiens, measures, and efficierit§?® Ming-Chou Ho et
al®® discovered that disaster type, gender, and prehioexperienced disasters are good predictors of
victims' attitudes toward natural disasters. Zhaiat€® found that flood risk acceptability and home
ownership were two major, statistically signifidgndeterminants of WTP to avoid evacuation inconence
in Japan. Kunreuther and Pa@fyprovided a theoretical explanation of why peopitt mbt usually insure
against large-scale losses with low probabilitpofurrence, and made suggestions to insuranceistspahd
state regulators on policy options that might affegyers’ decisions.

Not only individual homeowners but also the insgeumdustry faces considerable catastrophic risk in
extreme events. However, market competition and sthart-term financial perspective of the insurance
industry does not create a favorable environmentife growth of natural disaster insurance in thieape
sector. Without strong incentives and governmesiigiport, a shrinking natural disaster insurancekatas
inevitable® Smolk&® pointed out that super-disasters should not kzededifferently from more common
natural disasters such as earthquake, windstornts flaods, and that existing risk-financing meclsams
should be further enhanced and applied to lessimgadstigated and less frequent extreme disastepsiblic
and private partnership in dealing with naturahdisrs and innovative financial instruments sholsgiefore
be emphasizeld®

Our intention was to investigate the social bagrsektablishing a disaster insurance system in& tiip
conducting a nationwide survey. Objective and stthje factors that may affect people’s acceptarice o

homeowners’ disaster insurance were collected aatyzed. We aimed to answer the following questions



1) What are the most frequent and severe disastear€kiraese people have experienced?

2) How does the spatial distribution of hazard awaseneompare with disaster maps generated from

historical records?

3) How do disaster experience, geographic locatisk dwareness, and other factors affect people’s

acceptance of disaster house insurance?

4) What is a typical resident’'s WTP for disaster haaserance in China, and how does it vary by region

Section 2 describes the design of questionnairéstla®m implementation of the nationwide survey. In
Section 3, we present: the statistical resultsuofsorvey and discuss the spatial variation in lthaawareness;
people’s opinion on governmental measures of disasduction and mitigation; insurance acceptamuk a
WTP; and reasons of not being willing to particgpatn Section 4, we further uncover the statidtycal
significant factors that affect overall acceptaata regional scale and create a regression modiligtrate
the dominant variables for individual insuranceisiens. Based on our findings in Sections 3 anflettion 5
discussed policy implications toward developingsaster insurance system in China; this is followgdhe
concluding Section 6.
2. NATIONWIDE SURVEY

Kunreuthe?” and Slovic et df found that insurance purchase decisions consttélaree stages: first,
being aware of hazards and their potential fordsssecond, considering insurance as a coping miscmgor
disasters; third, collecting and processing instearelated information. The design of the questhines
adopted these three stages of decision making aedtigns were asked based on the following three
categories: first, hazard awareness and disasfgriernce; second, insurance experience and opirmons
insurance as a coping mechanism; third, insuracogpsance and willingness-to-pay (WTP).

The questionnaires began by clarifying respondeggsigraphic locations. Respondents were asked to
specify the city or county in which they residetieTl1 questions are listed below in the three oaies)

Hazard awareness and disaster experience

1). Please specify up to three most frequent disasters in your locality (Flood, Landdides, Mud Flow,
Rainstorm, Sandstorm, Earthquake, Typhoon, Storm Surge, Hail Storm, Wildland Fire, Sructural Fire, Snow

Sorm and Freezing Rain, Drought).



2). Please specify the most destructive disaster you have experienced in your locality in the past 10
years:

To what extent was your house damaged during that disaster? (Collapsed, Severely Damaged, Moderately
Damaged, Sightly Damaged, No Damage).

3). Please specify your perception of the trend of future disaster occurrence (Decrease, No Change,
Increase, Have No Idea).

I nsurance experience and opinion on insurance as a coping mechanism

4). Haveyou at some time purchased any kind of insurance? (Yes, No)

5). If you have at some time purchased insurance, please specify the type(s) of insurance: (Residential
House, Household Property, Life, Medical, Endowment, Education, Accident, Agricultural, Other).

6). How important is insurance as a coping mechanism for disaster? (Very Important, Relatively
Important, Neutral, Unnecessary).

7). Who should take the major responsibility to undertake the burden of disaster losses and pay the bill?
(Government, Insurers, Local Community, Individual Family).

8). Please specify up to two priorities for governmental measures for disaster reduction and mitigation
(Government provides subsidy for insurance program, Government provides subsidy to help people move out
of high-risk areas, Government provides investment to improve local infrastructure capacity against disasters,
Government provides compensation as disaster relief).

I nsurance acceptance and WTP

9). If there existed a disaster house insurance program in which the government partially subsidizes the
premium, would you be willing to purchase this kind of insurance? (Yes, No)

10). If you are willing to purchase this kind of insurance, what is your acceptable premium (the premium
that you would have to pay), if the insured amount'is RMB 50,000 Yuan per house? If the insured amount is

increased to RMB 100,000 Yuan, what is your acceptable premium (the premium that you would have to pay)?

! The insured amounts (RMB 50,000 Yuan and 100,000 Yuan) were determined based on the national average replacement
cost of houses in rural and urban areas in China. The national average number of persons per household is 3.13. The national
average living space per person is 28.7 m?. The national average replacement cost is 538 Yuan/m2 in rural areas and 1463
Yuan/m2 in urban areas. So the replacement cost of a house is 48,303 Yuan in rural areas and 131,377 Yuan in urban areas. We
thus decided to use 50,000 Yuan and 100,000 Yuan as insured amounts.
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11.) Please specify up to two main reasons for being reluctant to purchase this kind of insurance (Lack of
insurance knowledge, Do not trust insurance companies and be afraid of getting no payment after disasters,
Cannot afford premium, There will be no severe disasters in future, Insurance is not necessary because there
is disaster reief from government, Other reasons)

Since we aimed to conduct a nationwide surveyyat necessary to choose an effective method of
implementation and collect sufficient samples tkenthe study representative. One challenge insiinigey
was how to reflect the ‘typical’ Chinese populatfoom a social perspective. The other challenge effasent
sample collection with a given resource (time, f&jrehd number of students). In response to thedienhes,
we decided to conduct a face-to-face survey ongrand at railway stations. We believed that tpaissengers
in China are highly diversified socio-economicalbs trains are still the most common and convenient
transport to reach most areas of China. Our chatetrains varied from slow/ordinary trains to
express/high-speed trains, and each were prefbyrednsumers with differing economic conditions. W&o
took this into consideration when deciding the syrioutes.

Before we started the nationwide survey, we coretliet trial in the waiting rooms of Beijing Western
Railway Station. The questionnaires were revisesethaon the feedback of this trial-run. The majweisien
was to remove some sensitive questions that casdillyemake respondents feel uncomfortable and ecfois
answer the questions. These questions were rdiatsgspondents’ personal characteristics such @snia,
age, education, occupation, and so on. The compeofiremoving these questions did significanttjucse
the refusal chance in the later nationwide survey.

Our survey was conducted using face-to-face ird@rsion trains and at railway stations in the sunwher
2009, and respondents were randomly selected. Td$upey teams were formed. The first survey team
traveled by trains connecting the following citi@eijing — Xi'an — Shanghai — Guangzhou — Shenzhen
Beijing (orange line in Fig. 1); thus covering mieldind southeastern China. 1122 valid questiormanere
collected by the first survey team. The second teaneled by trains connecting the following citi€ijing
— Kunming — Jinghong — Yao’an — Lijiang — KunmingGhengdu — Chongging — Lanzhou — Dunhuang —
Xining — Yinchuan - Beijing (blue line in Fig. 1¥overing northwestern and southwestern China. 3126

guestionnaires were collected by the second suray. The third team traveled by trains connectirg



following cities: Beijing — Kunming — Jinghong — &an — Lijiang — Kunming — Chengdu — Chongging —
Xiamen — Hangzhou — Shanghai — Nanjing — Wuhan ifingeg(green line in Fig. 1); covering southwestern
and southeastern China. 3211 questionnaires weélecten by the third survey team. In total, 745%idva
guestionnaires were collected. The samples coB5édlifferent cities and counties, and represeB&d% of

all cities and counties in China. The red aredSdgn 1 show the sample coverage from the survey.
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Fig. 1 Survey routes and locations
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3. ANALYSISOF SURVEY RESULTS
The sample density was plotted on the regionatiratiap of natural disasters in CHingable | lists the

definitions, characteristics, and descriptive stais of the survey.

Sample Density i ¢ m
1 Dat=3 : T |
Integrated Oceurrence Index

25510 256 (2)
15410255 ()
13910154 (3
14710139 (0
091 t0117 0
07410091 (B
05510074 (3
02510055 (3

OO0O0OO@EE

Fig. 2 Sample density plotted on the regionalization wifapatural disasters in China

2 The regionalization map was developed using thastiéer system concept and based on the frequeddyngact of historical
natural disaster eveff®. China was divided into 6 main regions and 26 ®giens, as shown in Fig. 2. Region | is the ocean
disaster region where oceanic hazards dominateioRdy is the southeast coastal disaster regionravhtgphoon and
typhoon-induced rainstorm and flooding dominategiBe Il is the eastern mainland disaster regiorergrainstorm, flooding
and drought dominate. Region IV is the central taaid disaster region where earthquake and rainsominate. Region V is
the northeast mainland disaster region where diowusgtmdstorm and cold wave-induced hazards domifagion VI is the
Qinghai-Xizang Plateau disaster region where eaekes and cold wave-induced hazards dominate.
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Table I. Frequency distribution of variables in thevey

Frequency

Variables Total 0 1 2 3 4 5 6 7
GEOGRAPHIC LOCATION:
1= Northeast; 2=North; 3=East; 4=Central, 7437 - 164 696 1820 989 176 2325 1267
5=South; 6=Southwest; 7=Northwest
REGIONAL DEVELOPMENT LEVEL:
1=poor counties; 2=average counties;

7416 - 647 545 1138 3201 1885 - -

3=county-level cities; 4=average cities;

5=36 major cities

HOUSE DAMAGE:

1=collapsed; 2=heavily; 3=partly; 6079 - 152 442 1145 1786 2554 - -
4=slightly; 5=no damage

DISASTER TREND:

1=decreasing; 2=unchanging; 7354 - 1178 514 3236 2426 - - -
3=increase; 4=unknown

INSURANCE EXPERIENCE:

0=no; 1=yes

IMPORTANCE OF DISASTER

INSURANCE:

1=unnecessary; 2=neutral; 3=relatively

7431 2145 5286 - - - - - -

7347 - 292 1582 2923 2550 - - -

important; 4=very important

MAIN RESPONSIBILITY HOLDER:

1=government; 2=insurance company; 6542 - 4558 1554 164 266 — - —
3=community; 4=family

GOVERNMENT PRIORITY:
1=insurance system with subsidy; 2=help
move out of high-risk areas; 3=disaster 11493 i 2586 1871 2167 4869 i i i
relief; 4=capacity building

ACCEPTABILITY OF INSURANCE:

0=no; 1=yes

REASONSNOT TO ACCEPT:

1=lack of insurance knowledge; 2=discredit

7333 1994 5339 - - - - - -

insurance company; 3=cannot afford
. . ) 2978 - 718 686 316 938 204 116 -
insurance amount; 4=no disaster in the

future; 5=expect government disaster relief;

6=other

*Respondents were asked to choose up to two items.

3.1 Disaster Experience and Hazard Awar eness

In our survey, we tried to obtain people’s permept of the most frequent and destructive natural
disasters they had experienced. Statistical amsalsisowed that the most frequent three natural téisas
respondents had experienced were droughts (37.898,1.8% of respondents considered “droughtdigntop
three most frequent natural disasters they hadriexmped), rainstorms (34.0%), and floods (28.8%)e T
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natural disaster events that respondents said @ahsemost damage were floods (20.0%, i.e. 20.0% of
respondents considered flooding the most seveastéisthey had experienced), earthquakes (18.6&03amd

storms (13.3%).

40% |-
37.8%

35% 34.0%

30% 28.8%

25% |-

20% |- 18.7%

17.6%

15% L 151% 14 6%

9.9% L
10% S
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5% |- 4.6%
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Fig. 3 Disaster experiences of respondents

Respondents were further asked what kind of halaseage they had experienced in the most severe
disasters they had experienced (Fig. 4). Amond. &168% who considered earthquake the most seveaasteis
experienced, 19.4% had experienced total collapsesevere damage to their houses. Other disasters
experienced had caused relatively less house dastru

To investigate the geographic variation in frequyeaf major disasters (earthquakes, rainstormsdfp
and typhoons), based on respondents’ perceptioasnapped the survey results onto the 23 sub-regions
according to the regionalization of natural disast® Chin&®. In each sub-region, the percentage of

respondents choosing a specific disaster as thefmregsient disaster was considered the perceivagliéncy
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of that disaster. We used this to assess thewelitelihood of occurrence of each disaster actiosdlifferent
sub-regions, based on people’s hazard awarenesspHitial variation of hazard awareness (Figs, 9, @Znd
11) showed similar spatial distribution to the disa frequency maps generated from the past fiéry of
disaster data (Figs. 6, 8, 10, and 12). The siitylAetween the maps generated from survey reaatishose
from historical records indicates that respondgetserally had correct perceptions of various natlisasters
in their areas.

Forty-four percent of respondents agreed thaetisuld be an increasing number of disasters iim the
area in the future. 33% respondents had no idedheihd¢he trend would show an increase or decrease.
Respondents’ perceptions of disaster trends shdittledgeographic variation, in contrast with thesults of
perceptions of disaster frequency as this showatibob spatial variation. People from different geanic
locations where natural disaster frequency is cetefy different may have very similar perceptiorfs o
disaster trends. People who live in an area whigh frequency of natural disasters do not necegspect

increasing occurrence, although very likely thes\aell aware of the disasters they are facing.

No damage

Slightly damaged

Moderately damaged

Severely damaged

Collapsed

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

A p—
M Earthquake 7.1% 12.3% 25.8% 26.0% 26.8%
Flood 2.6% 6.6% 22.6% 30.0% 35.3%
B Rainstorm 0.9% 5.8% 19.8% 35.5% 38.1%
M Typhoon 1.0% 6.2% 22.3% 32.5% 38.0%

Fig. 4 Damage to houses as a result of major naturadtdisa
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3.2 Insurance Experience

Our survey indicates that 71.1% of respondentsdiagbme time purchased insurance products, while
28.9% had never done so. Among the 71.1% respandeétit insurance experience, 57% had at some time
bought medical insurance, 31% had at some timeHhiaarident and injury insurance, and 25% had @teso
time bought endowment insurance (Fig. 13). As noeiil previously, the insurance market for residgnti
houses has not been developed in China, and thenturial programs promoted by local governmesmt ar
limited to very few regions and apply only to famneThis is why only 4% had at some time boughtskeou
insurance. The relatively high rate of medical andident insurance may correspond to new prognessme
policy-oriented insurance programs under governaiesupport. The New Rural Cooperative Medical Syste
(CMS) was launched in July 2003, and 2,729 counte® participating in the program by 2008. In 20b&
China Insurance Regulatory Commission (CIRC) pramahicro insurance experimentation on accident and
injury for farmers and migrant workers. More thab groducts became available, and 19 provinces were
participating in this program by 2009. This helpsekplain why we saw a high participation rate iadical

and accident insurance products.
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Fig. 13 Respondents’ insurance experiences

3.3 Opinions on Governmental Disaster Reduction and Mitigation Measur es

In the questionnaires, we asked “who should takentajor responsibility to undertake the burden of

disaster losses and pay the bill?” 69.7% of respotydindicated that the government should takenthjr

responsibility and undertake to cover disasterdes®nly 6.6% of respondents chose community avithaal

families as primarily responsible. 42% of responsgémndicated that governmental investment to bstitdnger

infrastructure capacity against disasters is thetrimportant and effective measure, and that iukhbe the

top priority of government work on disaster redorti23% of respondents were in favor of disasteuriance

with policy and fiscal support from government. frthe perspective of the respondents, measures take

build a safer society before severe disasters aeuthe best solution to reduce and mitigate tisampact.

China has huge rural populations and rural lanaid these areas are extremely vulnerable to naligasters.

The establishment of a disaster insurance systenldsbe based on a certain level of regional capagainst

disasters, and should be highly coordinated witlalland central investment to construct and sthemgbasic
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infrastructure and facilities to cope with disastelost respondents were not in favor of moving ot
high-risk areas even with the government’s helpl lelieved that continuous governmental investnieot
infrastructure and facilities can build up suffitidocal capacity against disasters.

We further investigated respondents’ opinions omegomental measures by grouping people into five
classes according to the level of urbanization ec@homic development of the counties and citieshich
they lived. There was little variation among regpemts from these five different classes (Fig. NY.matter
what their location; whether in poverty strickenuoties or in highly developed major cities, in gahe
respondents had very similar opinions on the pgioof governmental measures for disaster redudid
mitigation. It should be noted that disaster ineoeaas a coping mechanism is considered to be lgqual
important as disaster relief based on people’siopinThis result should have strong governmentdicyo
implications for the establishment of a disastauimance system, as the disaster relief mechanisnbéden

functioning with a relatively generous governmemddet over the past thirty years in China.

Government provide
subsidy for insurance
program

Government provide —Class1
investmentto Governmentprovide— c|ass2
improve local subsidy to help Class3
infrastructure people move out of

capacity against high-risk areas ——Class4
disasters ——Class5

Classl: Poverty stricken countiesin need of annualfiscal
supportfrom the central government
., Class2:Average counties other than poverty stricken ¢oes
GovernmentprowdeCI <3 C level citi
compensation as C'ass3: County-levelcities N
disasterrelief  Class4: Average cities other than 36 large cities

Classb: 36 large cities such as Beijing, Tianjin and Blaliuang

Fig. 14 Opinions on the priority of governmental measticeslisaster reduction and mitigation

3.4 Disaster Insurance Acceptance of and WTP
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34.7% and 39.8% of respondents believed that tdisassurance is very important and relatively
important in all measures of disaster reductionmitjation. Only 4.0% of respondents considereiiance
to be unnecessary. This indicates that most peepldd accept disaster insurance. 43.2% of the refpus
from poverty stricken counties (Class 1) chose ynarportant” when answering this question; muchhkig
than in the other classes (Classes 2 to 5) whereatige was 31.8% to 34.7%. This indicates thaplpegfoom
poverty stricken counties fully understand thatytlage greatly vulnerable to natural disasters dvad the
associated losses can significantly influence thagic living status.

After a brief introduction to an assumed disasteuse insurance program, with premiums partially
subsidized by the government (similar to the curmgricultural insurance program in China), 72.8% o
respondents expressed a willingness to purchasé&itid of insurance, while 27.2% did not. If we sinfer the
percentage of acceptance in each class (Clasge§, from poverty stricken counties to 36 majoresi), this
varies between 70.6% and 75.7%, and is lowest @3<Cb (36 major cities) and highest in Class 1dpgv
stricken counties). This indicates that the peagie live in poverty stricken counties are not neae$y more
reluctant to accept disaster insurance, althoughdquired premium may have lower affordability.

Respondents who were willing to buy disaster hanserance were asked about their WTP premiums.
Because we aimed to obtain people’'s WTP basedaintthe beliefs and feelings, any pre-assumedaziog
premium could have mislead respondents’ judgmettiVeérefore used open-ended questions to enquie. WT
Some inaccurate answers might exist from the opelee questions. Our team members took extra dfiort
explain these questions and conduct quality comlyallouble checking with respondents who answerigid w
unreasonably large numbers. Our results showeddbpbndents were willing to pay an average of 288n
per year and a median of 100 Yuan per year, ifrthgred amount was set at RMB 50,000 Yuan. If tiseiied
amount was set at RMB 100,000 Yuan, respondents wilimg to pay an average of 531 Yuan per year an
median of 200 Yuan per year. This implies thatadbeeptable average premium rate for the buyer'eshas

approximately 0.55% of the insured amount, witheadian of 0.20.

During the face-to-face interviews, some respotaddere hesitant to write down their WTP. They were
concerned that the insurance amount was too lawver the loss caused by a disaster. To make sueance

products more rational, we needed to take regidiféérences into consideration, including constiarct
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methods, regional economic development, and urbtaiz levels. However, the scheme we discuss here
focuses on providing financial protection to meedgle’s urgent needs after disasters. This progliaas not
intend to provide full coverage of property lossesdisasters. Those who need full coverage shoeld b
encouraged to purchase commercial insurance p®dueddition to the disaster house insurance stgxho

by government policy and subsidy.

3.5 Why Are Some Respondents Not Willing to Buy Disaster Insurance?

Of the respondents who were not willing to purehdsaster house insurance, 24.1% indicated tleat th
main reason was that they knew very little abowuiance, and 23.0% indicated that they did nott trus
insurance companies and were afraid of gettingayonent after disasters. 31.5% indicated that therg no
need to buy insurance because they had never erped a large natural disaster and they beliewatcthiey
would not be affected by a severe natural disastehe future. These were the three main obstades
insurance purchase. Only 10.6% of respondentsatatichat they could not afford to buy insuranog, &9%
of respondents believed that insurance was notsapgbecause the government would provide compensa
for disaster relief.

Our survey reveals the importance of the insuramtestry in terms of educating the market andiggin
trust from people by increasing transparency afidieficy during loss adjustment and claim settlem&he
reasons discouraging respondents from acceptinganse show some variation among the five classes
according to levels of urbanization and economigetiiment (Fig. 15). Respondents from poverty letric
counties (Class 1) had less insurance knowledgdoavet ability to afford insurance. In general, tiches of
insurance companies have not extended to mosgedlland towns of Class 1 counties, and the pebple t
have had less opportunity to experience commeirtsairance products. Cultivating and educating tlaeket
in rural areas becomes the top priority for thauiaace industry, to increase the penetration rhtisaster
insurance in these counties. On the other handydliernment should consider a higher subsidy fopleein

poverty stricken counties, to encourage partiojpaeffom the low-income population.
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There will be no severe
disastersin future

Fig. 15 Reasons for not accepting disaster insurance fggebinto classes)

4. INFLUENTIAL FACTORSAND THE REGRESSION MODEL

We analyzed the survey data at two scales: regiand! individual. We believed that the average
acceptance rate of disaster insurance in a regasdependent on the regional development, hazafilepr
overall disaster and insurance experience, andaspmegarding insurance as a coping mechanismisasters.
The analysis at regional scale tended to discoeenimhant factors and reveal regional variation in RVT
Whether an individual accepted disaster insurafe® @depended on personal conditions like his/higirgr
personal disaster and insurance experience, andr ahbbjective understandings and judgments of
governmental measures. The analysis at an indivglizde tended to uncover important factors thegcséd
personal insurance decision-making.
4.1 FactorsAffecting Overall Insurance Acceptance at the Regional Scale

Based on geographic location, all respondents geneped into the 26 disaster sub-regions defingdean
regionalization of natural disasters in China (8hi2003). Seven main factors, including four olfbjecfactors

(Hazard_Index, Urbanization_Index, Disaster Expee Insurance_Experience), and three subjectotera
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(Disaster_Perception, Insurance_Importance, GovembnRResponsibility), were chosen for analysis of
correlation with acceptance of disaster house amm@. At the regional scale, all individual datacime
sub-region were converted into a percentage numtsbeapresent the overall index. For example, tldexnof
Insurance_Experience of a sub-region denotes tleemiage of respondents who had at some time pgedha
insurance. Pearson’s correlation method was usegl éved Table 1l shows the results.

Table Il. Factors affecting regional acceptancmsfirance and intercorrelations

1 2 3 4 5 6 7 8
1. Hazard_Indek 1 0.260 -0.132 -0487* 0.280 -0.732** 0.468* -0.573**
2. Urbanization_Indéx 1 -0.660** -0.106 0.194 -0.180 0.165 -0.139
3. Disaster_Experiente 1 0.406* -0.159 -0.137 -0.241  0.190
4. Insurance_Experiente 1 0.080 0.302 -0.308 0.549**
5. Disaster_Perceptibn 1 -0.287 0.297 0.111
6. Insurance_Importante 1 -0.468* 0.624**
7. Government_Responsibifity 1 -0.530**
8. Acceptanc¥ 1

* Significant at the 0.05 level. ** Significant #te 0.01 level.

Among the four objective factors, Hazard Index andurance_Experience were two statistically
significant factors for the regional acceptancedisfaster insurance. Insurance_Experience showeibrags
positive correlation with Acceptance, and this iimglthat a region where more people had at some tim
purchased insurance products tended to have arhjgteentage of overall acceptance for disastesédiou
insurance. This verifies our understanding thappewith insurance experience usually have a hitgghesl of
risk awareness and consider insurance as an impa@dping mechanism for disasters. Hazard _Indewsto

a strong negative correlation with Insurance_Exgex@ and Insurance_Importance, and a strong pmsitiv

The integrated hazard index [Shi 2003]; a higher value indicates a higher multi-hazard threat.

Index of urbanization level [Shi 2003]; a higher value indicates a higher level of urbanization.

Whether the respondent experienced severe natural disasters in the past 10 years (0 for No, and 1 for Yes).

Whether the respondent has ever purchased any kind of insurance product (0 for No, and 1 for Yes).

Perception of disaster occurrence trends in the future (1 for increasing, and 0 for others).

How important is disaster insurance in all measures of disaster reduction and mitigation (1 for very important or relatively
important, and 0 for neutral or unnecessary).

® Who should take major responsibility for the burden of disaster losses (1 for government, and 0 for others).

0 Whether the respondent is willing to participate in the disaster home insurance program with government subsidy (0 for No,
and 1 for Yes).

© N O U AW
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correlation with Government_Responsibility. Hazandlex, as used here, is an integrated index thregiders
diversity, intensity, and coverage areas of mudtiphtural hazards (Shi P., 2003), that reflectsmbki-hazard
threat in a given sub-region. Our survey illustateat regions where people were facing higherirhaitard

threats had lower percentage of population whoihsarance experience and considered disaster im=ita

be important. Moreover, people from regions withigher integrated hazard index showed less willasgrto
buy disaster house insurance. Instead, they tetwdedpect the government to cover major disastesds.
Neither Urbanization_Index or Disaster Experienegenstatistically significant for Acceptance. Weiailfy

assume that people who live in urban areas andeadmw have experienced severe disasters haverhigke
awareness, and are therefore more likely to adosptance. However, our survey results do not suphis

opinion. Those who live in less developed regiamsret necessarily more reluctant to accept natlisalster
insurance, although they have relatively lower lgwé ability to afford insurance.

Two statistically significant subjective factor® dmportance_Insurance and Government_Respoigibili
Regions where more people believed that disasseramce was an important measure in disaster ieduct
and mitigation, tended to have a higher percenw@ig@verall acceptance of disaster house insurance.
Importance_Insurance thus showed a strong posituelation with Acceptance. Regions where morepfeeo
expected government to take the major responsilidit disaster losses tended to have a lower ptagerof
insurance acceptance. Disaster_Perception wassignificant factor for regional acceptance, arsbalid not
have a strong correlation with any other factorerBfore, regions where more people had perception o
increasing disaster trend do not necessarily hegleehpercentage of insurance acceptance.

4.2 Factors Affecting Insurance Acceptance at the Individual Scale

The same seven factors were chosen for analyst®roélation with individual acceptance of disaster
house insurance. Because acceptance decisionswediscrete outcomes (be willing to participatenot), a
binomial logistic model was used to evaluate thei@pation decision. Table Il shows the resulfstloe
regression model. Disaster Experience, Insurangeerience and Insurance_Importance were the statigti
significant variables for the insurance participatdecision. This suggested that a person who Xetienced
severe disasters and had at some time purchasddnahgf insurance products would be very likelyaitcept

the assumed disaster house insurance. A persorcovisidered insurance as an important coping mestmani

26



for disasters would also be more likely to partitg Disaster Experience was not a significanbfact the
analysis at a regional scale, however, it becangeodrihe dominant factors at an individual scalt.other
factors showed relatively trivial effect on theunsnce participation decision, as evidenced byregression
model.

Table Ill. Estimated parameters for the logisticdmioof insurance acceptance

Variables Estimate  Std. Error zvalue Pr(>|z])
Intercept -0.1063 0.2528 -0.421 0.6741
Hazard_Index -0.0839 0.0603 -1.391 0.1642
Urbanization_Index -0.0110 0.0053 -2.064 0.0390*
Disaster_Experience 0.2789 0.0653 4.270 1.96e-05 **
Insurance_Experience 0.4029 0.0669 6.023 1.72e-09**
Disaster_Perception 0.1312 0.0636 2.063 0.0391*
Insurance_Importance 0.5700 0.0375 15.186 <2e-16**
Government_Responsibility -0.1362 0.0656 -2.077 300

*Significant at 5 percent level. **Significant atdercent level.

4.3 Regional and Individual Variation in WTP

We found that none of the 8 factors in Table Il svstatistically significant with the mean WTP prami
at either the RMB 50,000 Yuan or 100,000 Yuan ieduamount, in both regional and individual analyses
This result suggested that peoples’ WTP were moplgi dependent on factors such as disaster andamsg!
experience, and the regional hazard profile. Waged all samples into disaster regions (Regioa 1), and
compared the WTP premium in these regions (Fig. T6g mean WTPs in Region V (northeast mainland
disaster region) and Region VI (Qinghai-Xizang &t disaster region) were moderately higher thahen
other three regions. The higher 75% percentile raedian values in these two regions also suggehbsd t
more respondents accepted a higher premium. Reyiamsl VI represented the western areas of Chirerevh
the economy is less developed. It was logical tthér investigate how WTP varies according to regio
economic development. We grouped all samples imofive classes (Class 1 represented poverty strick
counties and Class 5 represented 36 major citidesgibed in Fig. 14). The results (Fig. 17) shibwmt the
mean WTP was relatively consistent across clasdless 5 (36 major cities) with a higher 75% peritent
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value for the 50,000 Yuan insured amount and aehi§®% percentile value for the 100,000 Yuan indure

amount, implied that more respondents acceptedrehpremium in these cities.
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Fig. 16 WTP by disaster region for the insured amount p6(000 Yuan and (b) 100,000 Yuan

1500 3000
2500 90%
s =
3 ]
m 1000 - 90% 90% 90% 90% 90% ; 2000 |- 90% 90% 90% 90%
= =
: 75% =
- Z 1500 |-
Q =%
2 2
) 13
4 500 75% 75% 75% 75% 8 1000 75% 75% 75% 75% 75%
c c
=2 =)
£ 1]
H oo S 500
50% o " 150% ,
s lso% o 150% - 150% I50%
i A i il 0 i a2 i i i
Class1 Class2 Class3 Class4 Class5 Class1 Class2 Class3 Class4 Class5

@) (b)

Fig. 17 WTP by Class 1 to 5 for the insured amount of (D80 Yuan and (b) 100,000 Yuan

28



1500 2500

2000 90% 90% 90% 90%

1000 90% 90% 90% 90%

1500

1000 75% 75% 75% 75%

500 75% 75% 75%

500 |-

Willingness to pay (RMB Yuan)
Willingness to pay (RMB Yuan)

150%

ls0% ls0% 50% 50% 50%
259, 5% 259 25% ” 25% 25% 25%
v v s vk 0 2R8% 1on o i

Unnecessary Neutral Relatively Important  Very Important Unnecessary Neutral Relatively Important  Very Important

@) (b)

o

Fig. 18 WTP by importance of insurance for the insured amhofi(a) 50,000 Yuan and (b) 100,000 Yuan

The survey results suggested that an individudiBaster experience, insurance experience, andoapin
on importance of insurance as coping mechanisndigarsters were dominant influences on the participa
decision. However, these were not statisticallyisicant factors for WTP. We grouped sample data #h
categories based each individual's opinion on thportance of insurance (unnecessary, neutral,ivelat
importance, very important). The results (Fig. $Bdwed that people who considered insurance unseges
tended to have slightly lower WTP (median and mesloes). However, WTP was not necessarily obviously

higher for those people who recognized the impadasf insurance.

5. DISCUSSION AND POLICY IMPLICATIONS

As discussed in Section 2.1, people generally skhoworrect perceptions of the frequency of occaeen
of natural disasters in the areas in which thegdivThis means that most people were aware ohtleatt of
natural disasters in their areas, and we may fuittier that people had a generally correct pefoapdf the
multi-hazard threat that is scientifically exprebses the integrated hazard ind& People who sensed a
greater threat from natural disasters did not reség accept disaster house insurance, as thegcteg the
government to undertake more responsibility foruodalg disaster risk, and they consequently consiter
insurance to be less important. However, it mustdted that people who had experienced extremedasis
their houses in past natural disasters differechfiitose who sensed a threat but had not actugbgrisnced

extreme house damage. People who had experiendieghseo of their houses due to natural disasters, in
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general recognized the great importance of disastese insurance, and over 50% considered insufaapg
important” (Fig. 16). In accordance with the prewsly discussed correlation between Insurance_lrapoet
and Acceptance at both regional and individuales;ahese people tended to accept disaster hassaince.
In terms of reasons for not accepting insuranceplgewho had experienced collapse of their housestal a
natural disaster had an obviously higher percentdghoice of “cannot afford insurance premium"gFL7).
This supports the view that the houses of people aie struggling on the poverty line are usuallyreno
vulnerable to natural disasters. A higher percentafyjimpoverished people recognized the importavfce

disaster house insurance, although many of therhtmigf be able to afford the premium.

Very importan

—Collapsad

— Severely damaged
Relatively M oderately damaged
mportant — __ gjightly damaged

—Nodamage

Neutral

Fig. 16 Opinions on importance of disaster insurance (@edlby level of experience of house damage)
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Fig. 17 Reasons for being reluctant to participate in stexainsurance (grouped by level of experience of
house damage)

The development of a disaster insurance systera fmuntry should meet the actual needs of peaople i
terms of perils, premium determination, operationdsl etc., because the long-term sustainabilitythef
insurance program highly depends on social padi@p. In China, the government needs to play gpomant
role in cultivating the disaster insurance markgtpboviding both policy and fiscal support. Thisshiaeen
specifically stipulated in the Emergency Respona® lof the People's Republic of China. However, very
limited progress in developing a disaster houserarce program is seen, although this topic has aetvely
discussed amongst all stakeholders. Our intentiothat the survey results analyzed here will premot
discussion of policy implications.

First, the most frequent disasters Chinese pdugle encountered were drought and rainstorm, and th
most severe disasters that have caused damageitchtluses were flood and earthquake. The impact of
drought is mainly on agriculture and it has beeweced by current policy-oriented agricultural iresuce.
Flood, earthquake, and rainstorm should thereferprloritized if a disaster house insurance progisato be
developed. Typhoon should be prioritized for cdeetaas.

Second, house insurance is one of the least dmalbusinesses in China, compared with medical,
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accident and injury, and endowment insurance; thase higher penetration rates. The Chinese expmerief
policy-oriented insurance programs for medical,idet, and agricultural insurance, illustrates thze
promotion of government is crucial in the earlygs® of development of a new program. Although most
Chinese people believe that the priority of goveental measures in disaster reduction and mitigatiwmuld
be on safety construction by investing in enhanoédstructure, people consider disaster insurdncbe
equally important as a governmental coping mechaniEhis opinion does not vary much between people
from major cities or poverty stricken counties. fidiere, the national policy of comprehensive disast
reduction should address the function of insureame allocate sufficient fiscal budget to develogisaster
insurance system; this would meet people’s expeotat

Third, regions with better insurance penetratiarg generally more likely to accept a disaster &ous
insurance program. Regions with a higher integrat@rhrd index have more people who are not wilting
participate in insurance, because more peopledsethiegions tend to expect government to covestdisa
losses. Therefore, the selection of regions to eond disaster insurance trial should not simplypased on
the level of hazards. Although we believe that iaege can benefit people in high-risk regions more
effectively, the promotion of a trial program maacé difficulty in these regions because the expiecs of
most people there do not support this. Insurancetpation should be fully considered when decidegjons
for a disaster insurance trial.

Fourth, Chinese people in general have a corexception of the hazards in the areas they livevéler,
the perceived risk does not directly affect disastsurance participation because those people fabe
higher disaster risk may not necessarily recogitigemportance of insurance as a coping mechanmstead,
they tend to expect government to undertake to rctwe potential losses. Therefore, the governmedt a
insurance industry of China should work togethecttivate the disaster insurance market by publhig
insurance knowledge and increasing people’s insaraawareness, especially through the many existing
insurance programs that have reached large rugallgiions and remote areas. Moreover, the governmen
needs to reinforce regulations for the insurandeisiry so as to effectively prevent the occurresicéaud
that has been discovered in some policy-orientadirance programs. The loss of trust of the ins@ranc

industry will hurt not only existing but also new\eloping markets, and it would take years to recénust.
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Finally, poverty stricken counties show the saewel of disaster insurance acceptance as majes @tid
other areas in China, if not higher. This implibattregions with less developed economies also higlre
demands for disaster insurance, although thesenmgdiave more people who cannot afford an insurance
premium. The government therefore needs to progidiicient premium subsidies in these regions to
encourage people’s participation. Moreover, peapl®TP should be taken into account in the detertioima

of subsidies and premiums.

6. CONCLUSION

A disaster insurance system should be establish@tina, based on the understandings of differenple’s
opinions and expectations, regional differenced,deyree of affordability. In this way, the insurarprogram
could meet the needs of different people and attrare participants. We have investigated the sdeiaes

for establishing such a disaster insurance systef@hina, by conducting a nationwide survey of petpl
disaster and insurance experiences, their opin@mngovernmental measures for disaster reduction and
mitigation, and their acceptance and WTP for déesakbuse insurance. We have summarized the statisti
results and analyzed intercorrelations among dbcand subjective factors that may affect people’s
acceptance at both regional and individual scdbes. survey indicates that people’'s experience oioua
hazards has obvious spatial variation and thistiari agrees with the frequency maps of disasteuroence
generated from the numerous historical data. Inrast) respondents’ perceptions of disaster treidisot
show strong regional variation. The analysis atiams scale suggests that Hazard Index and
Insruance_Expereience are the dominating objectifectors and Insurance Importance and
Government_Responsibility are the dominating suhbjedactors that affect the overall acceptancediséster
insurance in a region. The regression model deeeldp predict individual participation decisiongygasts
that Disaster_Experience, Insurance_Experiencel@sutance Importance are dominating variables. &hos
who lived in regions with a higher integrated hdzardex tended to expect the government to undertak
responsibility for disaster losses, and this waes fiost important factor preventing them from adogpt
disaster insurance. From their perspective, theegmrent's top priority should be to increase investt in

infrastructure and facilities, so that disastervprgion capacity can be strengthened. People frowernty
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stricken or less developed areas were not neclyssanie reluctant to accept disaster insuranchpatih they
showed relatively lower levels of ability to affoidsurance. People who had at some time experienced
significant losses of their houses had a highditato recognize the importance of insurance; thiss the
dominant subjective factor positively affecting pkxs acceptance of disaster house insurance. Hawev
people who only perceived the threat of hazarddewhaving experienced no severe impact showed a
relatively lower percentage of acceptance of disassurance. The average WTP for disaster hossgance

is approximately 0.55% (median 0.20%) of the induamount for an all-in-one policy. The variationWirP

in various disaster regions or city/county clagéesn poverty stricken counties to 36 major citiegs found

to be insignificant. Factors such as Hazard_Intfesyrance_Experience, and Disaster_Experience tloave
statistically significant effects on WTP at eithregional or individual scales. We have discussedptlicy
implications of our results for developing a digashsurance system in China. Since very littleeaesh has
been conducted so far on the social aspects ofinidkdisaster insurance in China, there is an timgesed to
build a larger literature on this topic and linleth to existing theory and practice. Our researafiamgs an
initial attempt to tackle a highly complicated plexb. Many issues, for instance, the influence ativdual’s
insurance decision with regard to their socioecdngnofile (e.g., gender, education, income, octiopaetc.)

which was omitted in our survey, remain unsolvldstrequiring future study.
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