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A B S T R A C T

Lack of effective information on the impact of catastrophe on insurance market affects risk assessment and the
quantity of insurance coverage. This leads to suboptimal decision making with respect to level of insurance
coverage to purchase. This study investigates the New Zealand residential insurance after the 2010–11 earth-
quakes. A set of hypotheses are used to investigate the impact of catastrophe from an economic analysis per-
spective with appropriate statistical tests. The results show that change from full replacement value policy to
nominated replacement value policy is the key determinant of the direction of change in the level of insurance
coverage in the aftermath of the earthquakes. Policyholders increased the level of insurance coverage to comply
with the new policy modification; other varying reasons for the insurance coverage change are observed. The
earthquakes highlighted the plight of those who were underinsured prompting policyholders to update their
insurance coverage to reflect the estimated cost of re-building their property. It is also observed that insurance
policyholders update their risk perception immediately after major catastrophe losses. The level of risk aversion
has an impact on decisions made post-disaster and both risk aversion and perception are positively correlated
with change in the level of insurance coverage at all levels of income. Thus, if insurance demanders perceive a
higher possibility of further natural disasters then they will always adjust their insurance coverage appro-
priately. A more comprehensive data set and robust econometric analysis is required to rigorously investigate
this proposition.

1. Introduction

Individuals and organisations have developed many ways to absorb,
share and transfer risks, ranging from small informal arrangements to
national and global complex risk transfer systems. The aims and design
of the systems can differ across countries or even stakeholders within a
country. In New Zealand, the fundamental aim of the existing disaster
risk transfer system is to provide affordable compensations and dis-
tribution of public and private liability fairly and widely within the
country. A modern critical objective of such systems in most countries is
the reduction of significant social hardships and disruption of national
development due to cost spill-overs to major economic activities.

Insurance is one of the commonly used risks financing mechanism
that seeks to promote pooling and sharing of risks and losses to a wider
group including those from disasters such as earthquakes, floods and
storms [1–3]. In the aftermath of a disaster, an insurance mechanism
plays a very crucial role of rebuilding the damaged part of the society.
This is true for Christchurch City which experienced devastating

earthquakes in the years 2010–11 with an estimated economic cost of
over NZ$40 billion [4–6]. In appreciating the important role played by
catastrophe insurance, the World Bank actively initiated efforts aimed
at accessing affordable insurance in the aftermath of the heavy hurri-
cane-related economic losses in the Caribbean Community, [53]. There
is varying evidence of how societies cope with the impact of a disaster.
A study by Ref. [7] was the first academic work to hypothesise over-
reaction by economic agents in the aftermath of a major disaster. Nu-
merous empirical studies [8–11], built on the pioneer work of [7]
documents that both insurers and insured decision-making processes
are flawed to the extent that they overreact to the occurrence of a major
disaster.

According to Ref. [12]; exposure to hypothetical disasters by
playing an insurance game increases the real insurance take-up rate by
9.1% points. This is a 46% increase relative to the baseline take-up rate
of 20%. Increased climate-related impacts, such as extreme weather
events result in the insurance companies charging a higher premium
which subsequently decreases insurance demand [13]. [14] analysed
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U.S. property insurers’ supply decisions between 1992 and 2012 and
found that insurers’ responses with respect to the reduction of business
volume and exit decisions differ across hazards, with the negative ef-
fects of catastrophes on supply decisions being more pronounced after
extreme hurricane years compared with tornado years.

The study gives an empirical analysis of pre- and post-Christchurch
earthquakes insurance reactions using survey data. The work focuses on
the demand-side aspect of residential property insurance coverage. The
key interest in the demand-side reaction centres on an analysis of the
change in the level of insurance coverage, and variables that contribute
to such changes. Changes in the level of insurance coverage are used as
proxy of the insurance demand response post-Christchurch earth-
quakes. The study does not seek to calculate and/or estimate the in-
surance demand function post-loss. Instead, it examines the change in
level of insurance coverage by conducting a demand-side survey to
tease out, purely, the insurance market response from the demand-side
perspective. The study further investigates how various insurance de-
mand determinant variables influence the change in the level of in-
surance coverage post-catastrophe. The output of this study is crucial to
the understanding of how insurance consumers have adjusted their
level of insurance as a result of the contract modifications and the ef-
fects of insurance demand determinant variables post-disaster. To this
end, the investigation presents a clear picture of insurance demand-side
response after the Christchurch earthquakes.

The rest of the paper is organised as follows: Section 2 presents the
hypothesis and research question studied in this chapter.The data col-
lection and analysis used are elaborated in Section 3. Section 4 presents
the main results and discussions. Section 5 gives the conclusions and
recommendations of the study.

2. Hypotheses of the study

Lack of effective information on the impact of catastrophe on spe-
cific insurance market causes both insurer and insured to face diffi-
culties in risk assessment and determining the quantity of insurance
coverage to supply and demand respectively. [9] work presents a
simple homeowner flood insurance model which implies that the de-
mand for flood insurance increases as the expected probability of a
future flood increases. However, the insured have difficulty in assessing
low-frequency-high-magnitude risks due to limited experience in events
such as a disaster risk. This leads to suboptimal decision-making with
respect to level of insurance coverage to purchase. This study presents a
novel area of investigation from New Zealand residential insurance
standpoint after the 2010–11 earthquakes. It proposes a set of hy-
potheses to investigate the impact of catastrophe on specific insurance
market’s product demand. The hypotheses are discussed from an eco-
nomic analysis perspective with appropriate statistical tests to explain
how insurance demand determinants respond to catastrophe losses.

Firstly, it is hypothesised that insured’s assets and annual household
income are positively associated with the annual premium consumers
willing to pay for full residential property protection. Consequently,
these have a positive influence on the change in the level of insurance
coverage in the aftermath of disaster. The objective of this hypothesis is
to test if household income and property value affect the premium a
consumer is prepared to pay. In general, the test will show whether
there is any association between these three variables by carrying out a
descriptive analysis. This hypothesis draws from the findings of pre-
vious literature. For example, in Ref. [15]; the implied income elasticity
for the take-up of house insurance is around 0.02. This suggests that
after controlling other factors, a 1% increase in income would only
result in a 0.01 to 0.02% increase in the likelihood a household would
buys house insurance cover. A similar study by Ref. [16] used U.S
consumer expenditure survey to assess the effects of age, income and
household characteristics on total insurance expenditure. They found
insurance expenditure to be positively related to income, age and size of
household and that the marginal importance of income is greater for

small households.
Secondly, the demographic characteristics of households are asso-

ciated with, and influence the change in the level of insurance coverage
for residential property insurance in the aftermath of a major disaster.
The main demographic factors studied are: age, education, gender and
income. Insurance consumer risk aversion is strongly affected by de-
mographic characteristics like the value of insured assets, income, age,
and education amongst other features. The degree of risk aversion is a
key determinant of insurance demand. Here we use the demographic
characteristics of survey participants to deduce a proxy for risk aver-
sion. The main demographic characteristics of households of interest for
this hypothesis include: age, gender, education, incomes, and property
value. In the insurance literature, the level of risk aversion is hy-
pothesised to be positively correlated with the insurance consumption
of an individual assuming that individual is a risk-averse decision-
maker. Numerous empirical studies [17–20] have demonstrated a po-
sitive and significant relationship between insurance demand and the
level of education. This would imply that a higher level of education
leads to a greater degree of risk aversion and greater awareness of the
need for insurance coverage. However, in macroeconomic and cross-
section studies, this hypothesis does not always hold and it cannot be
concluded that there is a positive correlation between risk aversion and
the level of education. For instance, a survey by Ref. [21] on the re-
lationship between risk aversion and education shows a negative re-
lationship. This implies that higher education leads to lower risk
aversion, which in turn leads to more risk-taking by highly-educated
individuals. [22] examines the role of income level and education level
while purchasing flood insurance for residential properties. Their study
found that the propensity to purchase flood insurance increases sig-
nificantly with income levels while education level does not make much
difference. They suggest that the increase is likely a result of property
owners suffering greater losses of wealth, accumulated savings from
income, from the previous catastrophic floods than increases their risk
aversion. According to Ref. [23]; households that face income un-
certainty or that suffered losses of income from severe natural disasters
show evidence of a greater degree of risk aversion.

Lastly, the increases in both risk aversion and risk perception have a
positive influence on the change in the level of insurance coverage for
residential property owners in the aftermath of a major disaster.
Insurers assess risk by making best estimates of the frequency and se-
verity of a hazard using statistical techniques or catastrophe models.
However, an expert’s generated risk perception information often has a
minimal influence on decision making under risk by a lay person [24].
Some studies [25–27] suggest that individuals often use heuristics and
simple rules when they are assessing risk. Thus, individuals may judge
an event as risky if it is easy to imagine or recall; for example, in-
dividuals who have had an experience of the Christchurch earthquakes
may have high expectations that a similar disaster could happen again
in the future and therefore report a higher perceived risk than in-
dividuals without this experience. An analysis of H3 can be used to infer
on the level of risks whether individuals are located in the epicentre of a
disaster have a higher risk perception. It is postulated that properties in
the epicentre of a disaster event are more likely to have higher levels of
insurance coverage post-loss than properties that are far from the epi-
centre [5,28]. However, if insurers use a risk-based underwriting ap-
proach, then it is expected that there would be a positive relationship
between the perception of risk and the cost of insurance coverage, and a
change in risk aversion and perception would have a positive influence
on the demand for insurance by property owners in the aftermath of a
major disaster. Thus, at higher levels of risk perception both the price of
coverage and the demand for insurance coverage would be higher.

Generally, the underlying research question examines the demand-
side insurance market response after the Christchurch earthquakes. A
simple description of the survey responses is used to illustrate what
actually happened to insurance demand-side related variables as a re-
sponse to the Christchurch earthquakes.

R. Mumo and R. Watt International Journal of Disaster Risk Reduction xxx (xxxx) xxxx

2



3. Data collection and analysis

Following the Christchurch earthquakes, many households had left
their damaged properties and moved to new suburbs or relocated to
other cities. An online survey was considered as the most effective data
gathering method for these households. An online survey questionnaire
link was distributed through a random sampling of Christchurch
dwellers using publicly available emails.

A total of 1,600 households’ decision makers were surveyed through
emails which were sent to them between September and November
2015. However, it was not possible to verify if all email addresses were
still in use. A total of 254 survey participants completed the survey,
representing a response rate of 16%. Sorting and cleaning of the com-
pleted questionnaires produced a total of 221 responses which could be
meaningfully analysed.

The survey data was gathered from four organisations: University of
Canterbury, ARA Institute, Christchurch Airport and Christchurch
Women's Hospital. The sample consisted of homeowners insured prior
to the 2010–11 earthquakes, and the institutions provided access to
email contacts which were used for an online survey. Consequently,
then, the survey data may not be entirely representative of the entire
population, but the survey participants in the sample were all affected
by the earthquakes and they had some relationship with the insurance
companies. To this end then, the survey data is only intended to be
illustrative, not necessarily representative of the entire population.
Future research work may well investigate more detailed data across
the entire population to examine insurance market responses from de-
mand-side.

Analysis of the survey data is done in two parts. The first part, which
forms the main findings of this survey, entails simple descriptive ana-
lysis. The main purpose of this analytical approach is to exhibit, in
simple manner, what actually happened to insurance demand-related
variables after the earthquakes. A chi-square test of independence is
also used to examine differences in participants’ responses where ap-
propriate.

In most survey analyses, there are key explanatory variables of in-
vestigation that are often covariant [29–31]. For example, in this survey
response an insurance decision to change the level of insurance cov-
erage is closely related to the value of the insured asset and supply-side
policy conditions; which in turn may be a function of several variables
including property value, age, gender, income, education or risk per-
ception that vary together with other insurance demand determinant
variables. So, to isolate and investigate the effect of an individual
variable, a robust statistical approach is normally preferred [32].
However, due to the nature of the survey questions here, and possible
interactions of demand and supply determinant variables, the present
study acknowledges the inherent statistical shortcomings that emerge
when regression analysis is used on this data-set, and in particular the
problem of endogeneity has already been identified. Consequently, part
two of this survey analysis presents a simple tractable statistical ana-
lysis: Correlation analysis of the demand determinants and associated
variables is carried out.

4. Results and discussions

The results of the data analysis provide a clear, simple descriptive
presentation and visualization figures of the survey and of the survey
results. A simple description of these results as in the figures, informs of
what actually happened to insurance-related variables after the earth-
quakes.

4.1. Change in the level of insurance coverage after the earthquakes

Respondents were asked whether they had changed their level of
insurance coverage after the earthquakes. Of note, 41.7% of the re-
spondents reported that they had increased their level of insurance

coverage. However, the percentage of the respondents who indicated
no change in level of insurance coverage after earthquakes was much
higher, 55.5%, and the remaining 2.8% indicated they had decreased
the level of insurance coverage after the event. A further assessment is
inferred from the participants’ response on the question on the reasons
for the change of the level of insurance coverage. Respondents who had
increased the level of insurance coverage were asked to give the reasons
for doing so. “To cover a more valuable asset”, was most commonly
selected as a reason. A chi-square test of independence showed that
there was a significant difference in the reasons both gender survey
participants provided for increase in the level of insurance coverage,

=χ (4) 12.372 , <p 0.01. However, there was slight variation of results
across all the different demographic groups when variation across age,
income and level of education is examined.

An examination of change in the level of insurance coverage in-
dicated that the majority of the households in Christchurch marginally
changed the level of insurance coverage as indicated by the survey
participants; the households’ demographic features did not influence
the decision to change level of insurance coverage as reported by the
survey participants. The main reason for the change in the level of in-
surance coverage was changes in the format of supply, so the insurance
consumers had to adjust coverage as supplied by the insurance market
in order to reflect the new policy requirements. The results also in-
dicated that the change from a full replacement value type policy to a
customer-nominated replacement value type policy was clearly the key
determinant of the direction of change in the level of insurance cov-
erage after the Christchurch earthquakes. The comments provided by
the survey participants focused mainly on the issues of changes in the
policy format.

4.2. Change in the perception of probability of loss after the earthquakes

The survey participants were asked to identify their perception of
how the probability of loss from another earthquake had changed in
relation to their current residential property and contents insurance
policy. The survey statistics show that, 44.1% of the respondents per-
ceive the probability of loss from another earthquake had increased,
whereas 23.7% of the sample perceives the probability had decreased,
and 32.2% were neutral on neither increase nor decrease in their per-
ception on probability of loss from another earthquake. In support of
these results, previous studies infer that many insurance consumers do
not mathematically compute the level of risk, but rather they use
heuristic rules to reduce the complex tasks of assessing probabilities
and predicting values to simpler judgmental operations [33–35]. An
assessment by Ref. [36] found that survey participants who suffered
damage in a natural disaster perceived the future risk as higher than
those who did not.

Previous research findings by Refs. [16,37] show that demand
would increase with an increase in risk. Thus, the perception on risk
helps the researcher to assess how past catastrophes impact insurance
demand.

This research went further to cross-tabulate the data for these re-
spondents based on gender to compare if there is any meaningful dif-
ference in how each gender perceives the risk of another earthquake.
The gender distribution of male and female participants shows a sig-
nificant association between gender and change in the perception of the
probability of loss in the aftermath of the earthquakes, =χ (6) 2.832 ,

<p 0.03. Over half of the female, 56.07%, of the survey participants
believed that the probability of loss from another earthquake was
higher than before, whereas the percentage of those with a neutral
point of view on the issue (i.e. probability neither increased nor de-
creased) was at 25.23%. The percentage was much lower for male;
30.69% of survey participants believed the probability of loss from
another earthquake was increased, and a much higher percentage,
41.58%, were neutral (neither increase nor decrease). The main ob-
jective here is to illustrate the effects of insurance demand determinants
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in the response to the earthquakes. However, it is interesting to note
that female participants reported a greater perceived likelihood of
catastrophe loss from earthquakes in future. This is supported by pre-
vious studies [38,39] on the existence of gender differences in the

propensity to take risks and has been reported in a large number of
questionnaire and experimental studies. [38] reviewed numerous stu-
dies on gender differences in risk perception, concluded that they in-
dicated that male are more likely to take risks than female.

4.3. Satisfaction rate with the policy modification after the earthquakes

This research further examined the responses provided to assess
how the survey participants viewed the policy modification (see Fig. 1).
Respondents were asked about their satisfaction with the change in
residential insurance contracts from one of full replacement value to a
nominated replacement value. The results show that the majority of the
survey participants, 60.34%, reported that they were less satisfied with
the policy modification. Nearly 30% was indifferent while a slight
minority, 10.06%, reported being more satisfied with the policy mod-
ifications (Fig. 2).

These results suggest that many respondents viewed with disfavour
their own policy modification and the new requirement to value their
property themselves. While it might not be surprising that policyholders
have a high dissatisfaction rate with the policy modification, a low
satisfaction rate within the insurance industry cannot be inferred gen-
erally. Although the insurance industry has, since 2012, reported an
incremental increase in the gross written premiums across residential
insurance cover, the amount of coverage written may not accurately
represent customer satisfaction. It is already known from the survey
that many people increased coverage while being less satisfied [40].

It is imperative to report that this survey demonstrates the oppor-
tunities (for better disaster insurance coverage) provided by the
changes introduced in the insurance market after the Christchurch
earthquakes, and as such some respondents reported that, “the earth-
quakes highlighted the plight of those who were under-insured and I
don’t want that to happen to me”. However, the findings reaffirm that
under-insurance continues to exist, especially with the new changes in
which the policyholders nominate their sum insured.

4.4. Change in insurance coverage per dollar and value of insured assets
after the earthquakes

The survey also sought to investigate changes in the value of the
insured assets. There is evidence that the value of insured assets is re-
lated with the perceived insurance coverage per dollar of property in-
sured [41]. This is premised on the fact that, following the Christchurch
earthquakes, many property owners opted to re-build their structures to
improved earthquake standards in order to reduce the amount and cost
of insurance coverage. This increased the value of the property, and
also made the building more tenantable [42]. A change in property
values in disaster prone areas is also reported clearly by Ref. [43].

Two variables, the change in insurance coverage per dollar and the
change in the value of insured assets, were examined to probe these
effects after the earthquakes. For the first variable, survey participants
were asked, “Do you perceive insurance coverage per dollar of property
insured is greater now than before the earthquakes?” A summary of the
results show that, approximately 58% of respondents believed that the

Fig. 1. Probability of loss from another earthquake.
(INSig– Increased significantly, IN – Increased, INSli – Increased slightly, NIND
–Neither increased nor decreased, DESli–Decreased slightly, DE – Decreased,
DESig– Decreased significantly).

Fig. 2. Satisfaction rate for the policy modification.

Table 1
Relationship between variables to test H1.

Relationship between variables to test H1 Coefficient p-value No. of obs.

Premium versus Income 0.233a 0.001 221
Premium versus Property value 0.536a 0.000 221

a Correlation is significant at the 0.01 level (2-tailed).

Table 2
Relationship between variables to test H2 and H3.

Relationship between variables to test H2 and H3 Coefficient p-value No. of obs.

Change in the level of insurance coverage versus Age 0.373 0.427 221
Change in the level of insurance coverage versus Education 0.469 0.118 221
Change in the level of insurance coverage versus Gender 0.301a 0.034 221
Change in the level of insurance coverage versus Income 0.207b 0.008 221
Change in the level of insurance coverage versus Property value 0.861b 0.000 221
Change in the level of insurance coverage versus Risk perception 0.526b 0.001 221

a Correlation is significant at the 0.05 level (2-tailed).
b Correlation is significant at the 0.01 level (2-tailed).
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insurance coverage per dollar of property insured was greater than
before the earthquakes. The percentage of respondents who perceived
that their insurance coverage per dollar of property insured was not
greater than before the earthquakes was much less, 30.5%, whereas
only 11.5% of the respondents were unsure of how their insurance
coverage per dollar of property insured had changed.

This finding is consistent with those of similar studies [44–46]
showing that post-loss perception of improved coverage per dollar of
insured asset. However, [47] observed that property prices suggested
that the loss of residential properties outstripped the loss of population,
generating some excess demand for housing around the Canterbury
region. It can be inferred that rational property buyers’ behaviour in
regard to residential insurance should reflect price-efficient policies
relative to disaster risk exposure. Thus, this survey highlights the pos-
sibility that, in general, higher property values and greater insurance
coverage per dollar of insured assets after the Christchurch earthquakes
is a reflection of an increased level of insurance coverage and/or a
higher insurance demand. This is also supported in past studies [45,48]
which shows that consumers would choose an insurance policy that
yields the highest benefit per additional dollar of insurance expenditure
holding other factors constant.

4.4.1. Simple statistical analysis results
This section starts by presenting the summary results and discus-

sions of a descriptive analysis on H1. The hypothesis states insured
assets and annual household income are positively associated with the
annual premium insurance which consumers are willing to pay for full
residential property protection, and have a positive influence on the
change in the level of insurance coverage. The results of the test of H1
are reported in Table 1.

Referring to the first hypothesis, the computed correlation coeffi-
cient value for premium versus income is reported in Table 1 as 0.233
and the associated p-value is 0.001. The observed p-value is less than
alpha value, p-value=0.001˂ 0.05, indicating that the results are
statistically significant. Based on the results, r= 0.233, N=221, p-
value=0.001, it can be inferred that there is a weak positive linear
relationship between the annual premium insurance consumers are
willing to pay and their annual income. The weak relationship between
premium and income is not surprising given that the analysis excludes
other variables such as the value of contents, age, gender and education
that are closely correlated to income. The results for income versus
premium are consistent with the analysis on house insurance in that,
controlling for other factors, income by itself should not be a major
determinant of demand for insurance cover or the amount of premium
consumers are willing to pay [49,50].

Similarly, the computed correlation coefficient value for premium
versus property value is reported in Table 1. The correlation coefficient
value is 0.536 and the associated p-value is 0.000. The observed p-value
is less than alpha value, p-value=0.000 < 0.05, and therefore, from
the results (r= 0.536, N= 221, p-value=0.000) it can be concluded
that the study finds a statistically significant, strong positive linear
correlation between the annual premium an insurance consumer is
willing for pay to full property protection, and the value of that prop-
erty.

Although the hypothesis does not examine the influence of the
property value on insurance take-up rates, it is observed that an in-
crease in the value of property increases the average level of insurance
coverage, holding all else constant. These results could thus imply that
the level of insurance coverage and/or insurance demand is a function
of wealth (as measured by property value) and income.

Consideration was also given to Hypotheses II (H2); the demo-
graphic characteristics of household are positively associated with, and
influence, the change in the level of insurance coverage for residential
property in the aftermath of a major disaster (where the main demo-
graphic factors examined are: age, education, gender and income), and
Hypotheses III (H3), Increases in both risk aversion and risk perception

have a positive influence on the change in the level of insurance cov-
erage for residential property owners in the aftermath of a major dis-
aster. The computed correlation coefficient value for a change in the
level of insurance coverage versus household demographic features and
the individual’s risk perception are reported in Table 2. Although an-
nual household income and education levels positively correlate with
each other neither variable affects the change in the level of coverage.
However, income levels and education are positively correlated with
the annual premium insurance which consumers are willing to pay.
This observation is in agreement with several existing studies. For ex-
ample, [16,51]; and [52] showed that income and insured assets were
positively related to the demand for insurance in property insurance
cover. Likewise, age, education and gender are shown to be positively
related to insurance demand for both life insurance and auto-insurance
as reported by Ref. [51]. This alone does not provide conclusive evi-
dence that demographic features influence changes in the level of in-
surance coverage. However, the correlation coefficient offers an op-
portunity to understand and further investigate how both the response
variables and the explanatory variables are interrelated.

Table 2 shows no statistically significant differences in insurance
coverage by age and education; the only demographic variables that
have a significant association with change in the level of insurance
coverage is gender. In reference to the second hypothesis on the de-
mographic variables, only gender shows a relationship with changes in
household insurance cover. As far as the third hypothesis is concerned,
a change in risk perception also influences the demand for residential
insurance cover in the aftermath of a natural disaster.

5. Conclusions

This survey highlights the possibility that, in general, higher prop-
erty values and greater insurance coverage per dollar of insured assets
after the Christchurch earthquakes is a reflection of an increased level
of insurance coverage and/or a higher insurance demand. Thus con-
sumers would choose an insurance policy that yields the highest benefit
per additional dollar of insurance expenditure holding other factors
constant. It is also observed that a change from full replacement value
type policy to nominated replacement value type policy contributed to
change in the level of insurance coverage, however, it is not clear if
policyholders increased the level of insurance coverage so as to comply
with the new policy modification.

The earthquakes highlighted the plight of those who were under-
insured, prompting policyholders to update their insurance coverage to
reflect the estimated cost of re-building their property. This shows that
insurance policyholders update their perceived level of risk im-
mediately after major catastrophe losses, and those who have had a
recent experience with disaster loss increased risk perception that a
similar event could happen in future. Thus, if insurance consumers
perceive a higher possibility of future disasters then they will always
adjust their level of insurance coverage. The survey data used in this
analysis is only intended to be illustrative, not necessarily re-
presentative of the entire population. Future research work may well
investigate more detailed data across the entire population to examine
insurance market responses from demand-side.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://
doi.org/10.1016/j.ijdrr.2019.101166.
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