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Abstract: Few studies currently examine the effect of different disaster informational programmes
because conducting such intervention studies is challenging. By providing two types of online
disaster learning programmes, this intervention study measured changes made to three different
perspectives: (1) disaster preventive awareness scores, (2) willingness to pay for disaster information
(WTP), and (3) settlement preferences (preferences for post-disaster recovery goals). The participants
engaged with one of two different types of 45-min learning programmes—one created as a narrative-
based disaster learning programme (N = 218) and the other presented as a collective information
disaster learning programme (N = 201). Consequently, both disaster preparedness scores and WTP
increased statistically after both styles of disaster preparedness programmes. Furthermore, the
increase generated by the narrative programme was greater (2.2 times higher for WTP value and
1.72 times higher in WTP value-increased probability). In their preprogramme answer, people who
selected safety and nature conservation for post-disaster recovery goals improved their awareness
scores. Despite both programmes having the same theme and length, only the narrative learning
programme had a beneficial—improvement odds ratio for all three perspectives. Thus, the narrative-
based disaster learning (vicarious) experience simultaneously improved people’s disaster awareness
scores, willingness to pay for disaster information, and settlement preferences for disaster prevention.

Keywords: 2011 Japan earthquake and tsunami; effective disaster vicarious; fragmented information;
catastrophobia; disaster prevention; unforgettable lesson; intervention study; nature-based solution;
preference of disaster measure

1. Introduction

Although it is most cost-effective to develop disaster prevention awareness and take
preventive actions prior to a disaster strike, it is challenging to do so [1]. For example,
daily convenience is usually a higher priority than hazard risk maps [2]. Furthermore,
local governments do not always want to assume responsibility for disclosing hazards
or compensating victims, especially if a tragedy may proclaim an extensive range of
dangers [3]. Additionally, people living in designated hazardous areas might ignore an
updated risk map, considering it unacceptable information [4]. Such conflicts between
governments and residents [5] and disparities in how people respond to information about
potential catastrophes [6] are serious issues.
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Studies have been conducted using a willingness to pay (WTP) survey to measure
people’s interest in information regarding catastrophic risk [7–10]. According to the find-
ings, income level frequently accompanies a higher WTP for disaster insurance or infor-
mation [8,10]. In addition, a large percentage of residents (homeowners) lack adequate
awareness of potential calamities. From a different standpoint, there is unique research
that tested the behavioral effects of a narrative compared with scientific facts from a online
experiment in a polluted urban watershed [11]. Another study indicates a necessity for
considering both disaster risk and the value of the natural environment during stable times,
such as the scenic value and recreational value [12]. Association between flood risk and
housing choice addresses the link between examining the danger and the preference for a
certain location [13]. The impact of negative attributes and the topic of non-participation
have also been highlighted [14,15]. Considering these studies together, it is critical to assess
what kinds of disaster risk information should be provided ahead of time to raise disaster
prevention knowledge and interest. However, no intervention studies examine changes in
disaster awareness and WTP across different ways of disseminating disaster information.

Next, recent studies on improving disaster preparedness awareness were divided into
three categories: 1. Organising the issues pertinent to improving disaster awareness [16,17].
2. Questionnaire survey on difficulties in increasing disaster awareness [18–22]. 3. Focusing
on inherited disaster memories (monuments and stone monuments) [23,24].

The following two points pertain to the outcome of category 1: (1) disaster edu-
cation is enhanced in countries with frequent disasters [16] and (2) direct experience of
disasters enhances disaster awareness (however, most people do not experience dis-asters
directly; therefore, vicarious experiences are important) [17]. The results from category 2
show a diversity of preferences and types of disaster education based on nationality [21].
Category 3 suggests a growing interest in the role of disaster memories (e.g., monuments
and matters to be conveyed) [23,24]. In addition, most of the studies on disaster awareness
use questionnaires, but only a few have conducted intervention surveys [22].

While previous reviews indicate the importance of the direct experience of disasters,
vicarious experiences are also important because most people rarely experience disasters
directly. In addition, there are few studies on the vicarious experience of disasters as
intervention study. There is also no study collectively analyzing both people’s interest in
disaster information (WTP) and disaster awareness (Figure 1).
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Consequently, there are few intervention studies on the quantitative effects in cases
in which subjects—including those with various backgrounds—vicariously engage with
different types of disaster information. Therefore, this study aims to challenge this issue
(Figure 1).

This study aims to quantify the effects of different information styles on disaster
awareness and interest as it pertains to catastrophe information. Because the effect of
such information varies significantly among people, this study conducted experiments
to quantify this impact and investigate the effects of programme style. In addition, this
research explored people’s fears about disasters and their preferences for post-disaster
living locations and recovery goals. This study also scrutinized the association between
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gender and residential variables and social value orientation, which assesses how people
wish to distribute rewards among themselves and others.

2. Materials and Methods
2.1. Overview of the Procedures

Our purpose is to assess whether there is a difference in the disaster prevention
awareness scores, disaster information evaluations (WTP), and preferences for settlement
after a disaster between participants engaged in two different types of online learning
programmes covering the 2011 Tohoku earthquake and tsunami. The 2011 Great East
Japan Earthquake was the most severe disaster to hit Japan in modern times, as it was a
combination of three disasters: earthquake, tsunami, and nuclear accident. A magnitude
9.0 (Mw) earthquake occurred at 2:46 p.m. on 11 March, which caused a tsunami that
reached more than 40 m. This disaster killed 19,759 people, cost USD 235 billion, and
destroyed houses and facilities, including a nuclear plant [25,26]. This study used two
different programmes to examine how the knowledge of those living outside the 2011
Tohoku disaster area influences disaster awareness and WTP for disaster information.

One was a narrative-based disaster learning programme (narrative-based programme)
based on the 10-year experience of the victims affected by the reconstruction plan and
those involved in developing the reconstruction plan (Table 1). The other programme was
comprised of a collection of fragmented pieces of information from several public sectors
and individual sources on the 2011 Tohoku disaster [27] (Table 3). These two programs can
be experienced at the following URL (seeing in Appendix A) [28].

Table 1. Components of the arrative-based disaster learning programme.

Views Time Source Creation
Date Title and Summary of the Narratives URL

218/218 8
min

Misato
Uehara,
Shinshu

University

5
November

2021

Title: Explanation of the learning programme goal
Narrative:

• Overview of the Great East Japan Earthquake issues
• Disaster damage that exceeded the predicted hazard

areas (nuclear accidents, tsunami damage, 400,000
destroyed houses)

• Large population decrease despite post-disaster
reconstruction

https:
//youtu.be/
zuRlPLsFwx8

(accessed on 23
May 2022)

218/218 2.5
min

Misato
Uehara,
Shinshu

University

5
November

2021

Title: The Great East Japan Earthquake story told from the
perspective of one family
Narrative:
The reconstruction plan was decided immediately after the
disaster; there is a disparity between what people wanted
then and what they want now.

https:
//youtu.be/

qSk7tWe-UOE
(accessed on 23

May 2022)

218/218 2.5
min

Misato
Uehara,
Shinshu

University

5
November

2021

Title: The Great East Japan Earthquake story told from the
perspective of government officials
Narrative:
Even though municipal officers were also victims, they had
to accept residents’ criticism and resentment. In the chaos
immediately following the disaster, they had difficulties
summarising residents’ opinions.

https://youtu.
be/Scdnl2_FXZI
(accessed on 23

May 2022)

218/218 8.5
min

Mihoko
Murakami

5
November

2021

Title: The most important considerations regarding the
events at Tsurushihama in Shinchi Town, Fukushima
Prefecture
Narrative:
Stories from a fisherman who realized that family is the
most important because he saved his ships (his job) from
the tsunami but lost his family.

https://youtu.
be/4nlQdutfcvc
(accessed on 23

May 2022)

https://youtu.be/zuRlPLsFwx8
https://youtu.be/zuRlPLsFwx8
https://youtu.be/zuRlPLsFwx8
https://youtu.be/qSk7tWe-UOE
https://youtu.be/qSk7tWe-UOE
https://youtu.be/qSk7tWe-UOE
https://youtu.be/Scdnl2_FXZI
https://youtu.be/Scdnl2_FXZI
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Table 1. Cont.

Views Time Source Creation
Date Title and Summary of the Narratives URL

218/218 10.5
min

Yu Minesaki,
Reconstruction

Agency

5
November

2021

Title: The 10-year achievements and challenges of the
Reconstruction Agency; speed was given top priority
Narrative:
The current situation forces one to make a reconstruction
plan immediately after a disaster, and the difficulties of
responding to changes in the levels of the desire of disaster
victims as time passes.

https:
//youtu.be/K_

JvYcxOUvc
(accessed on 23

May 2022)

218/218 10.5
min

Yoshifumi
Tokita,

Shinchi Town
Reconstruc-

tion
Manager

5
November

2021

Title: Why was Fukushima Shinchi Town able to complete
bottom-up reconstruction in such a short time?
Narrative:
While it seemed time-consuming to develop distributed
reconstruction housing by communities, tailor-made
reconstruction was possible. In fact, the housing desired by
the victims was completed quickly.

https:
//youtu.be/
kVJB03oS5YY

(accessed on 23
May 2022)

218/218 12.5
min

Misato
Uehara,
Shinshu

University

5
November

2021

Title: Design science and reconstruction following the Great
East Japan Earthquake
Narrative:
Reconstruction plans focusing only on disaster prevention
will not also bring surviving victims back. The importance
of urban development, which makes everyday life more
attractive.

https:
//youtu.be/

BONjD3H19QI
(accessed on 23

May 2022)

Table 2. Components of the collective information disaster learning programme (National Diet
Library Great East Japan Earthquake Archive, https://kn.ndl.go.jp/#/movie?searchPattern=simple,
accessed on 23 May 2022).

Views Time Source Date of
Creation Title URL

74/201 12 min JANIC 3 June 2011
NGO supported activities in the
Great East Japan Earthquake:
NOP Tono Magokoro Net

https://kn2.ndl.go.jp/info:
ndljp/pid/7400643?__lang=
en (accessed on 23 May 2022)

64/201 3 min Ministry of
Defense 18 March 2011

[Disaster dispatch] Great East
Japan Earthquake (1): Search
and rescue situations/Maritime
self-defense

https://kn2.ndl.go.jp/info:
ndljp/pid/8793086?__lang=
en (accessed on 23 May 2022)

33/201 3 min Ministry of the
Environment 18 March 2011 Temporary storage place for

radioactively contaminated soil

https://kn2.ndl.go.jp/info:
ndljp/pid/8790977?__lang=
en (accessed on 23 May 2022)

30/201 2 min Ministry of the
Environment

5 September
2016

Examples of the
decontamination of parks
and grounds

https://kn2.ndl.go.jp/info:
ndljp/pid/8790978?__lang=
en (accessed on 23 May 2022)

25/201 35 min

Ministry of
Health,

Labour and
Welfare

16 February
2012

Special education on
decontamination

https://kn2.ndl.go.jp/info:
ndljp/pid/9394365?__lang=
en (accessed on 23 May 2022)

20/201 15 min Ministry of
Defense 29 June 2011

The Great East Japan
Earthquake-Self-Defense Forces
struggle (3 months after the
disaster)

https://kn2.ndl.go.jp/info:
ndljp/pid/8793091?__lang=
en (accessed on 23 May 2022)

https://youtu.be/K_JvYcxOUvc
https://youtu.be/K_JvYcxOUvc
https://youtu.be/K_JvYcxOUvc
https://youtu.be/kVJB03oS5YY
https://youtu.be/kVJB03oS5YY
https://youtu.be/kVJB03oS5YY
https://youtu.be/BONjD3H19QI
https://youtu.be/BONjD3H19QI
https://youtu.be/BONjD3H19QI
https://kn.ndl.go.jp/#/movie?searchPattern=simple
https://kn2.ndl.go.jp/info:ndljp/pid/7400643?__lang=en
https://kn2.ndl.go.jp/info:ndljp/pid/7400643?__lang=en
https://kn2.ndl.go.jp/info:ndljp/pid/7400643?__lang=en
https://kn2.ndl.go.jp/info:ndljp/pid/8793086?__lang=en
https://kn2.ndl.go.jp/info:ndljp/pid/8793086?__lang=en
https://kn2.ndl.go.jp/info:ndljp/pid/8793086?__lang=en
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https://kn2.ndl.go.jp/info:ndljp/pid/8790977?__lang=en
https://kn2.ndl.go.jp/info:ndljp/pid/8790978?__lang=en
https://kn2.ndl.go.jp/info:ndljp/pid/8790978?__lang=en
https://kn2.ndl.go.jp/info:ndljp/pid/8790978?__lang=en
https://kn2.ndl.go.jp/info:ndljp/pid/9394365?__lang=en
https://kn2.ndl.go.jp/info:ndljp/pid/9394365?__lang=en
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Table 2. Cont.

Views Time Source Date of
Creation Title URL

17/201 5 min Ministry of the
Environment No record Where is the radioactive

cesium now?

https://kn2.ndl.go.jp/info:
ndljp/pid/8790971?__lang=
en (accessed on 23 May 2022)

17/201 21 min Japan
Foundation 2012

LIGHT UP
NIPPON/Documentary film on
an activity for setting off
fireworks in the disaster area

https://kn2.ndl.go.jp/info:
ndljp/pid/8236047?__lang=
en (accessed on 23 May 2022)

Four hundred seventy-seven participants in this study were from the Kanto (N = 208),
Tokai (N = 194), and Shikoku regions (N = 75) who registered with Yahoo Crowd Sourcing
between December 2021 and January 2022. The Headquarters for Earthquake Research Pro-
motion updated the probability of an earthquake in Japan. According to the announcement,
tsunamis triggered by large earthquakes are likely to hit the three regions of Shikoku, Kanto,
and Tokai in the not-too-distant future (Figure 2). Figure 3 shows this study’s materials
and programme flow.
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Figure 3. Our study materials and programme flow.

2.2. Participants

Having voluntarily applied to the Yahoo Crowd questionnaire platform, the partici-
pants (n = 477) applied willingly to the catastrophe experience learning programme. They
provided their disaster awareness scores and the quantity of WTP for disaster information
in advance, after first giving their informed consent within 7 min. For roughly 45 min,
half of the participants watched a narrative-based learning programme, while the other
half viewed a collective information disaster learning programme (collective information
programme). Within last 7 min, the participants were then asked to re-enter their disaster
awareness scores and the quantity of WTP for disaster information. They were given one
hour to complete the entire survey. This study eliminated the responses of those who
repeated the same alternatives and those who did not watch the programme contents
correctly, based on the confirmation questions they answered after watching the video. The
total number of legitimate responses was 419; the valid response rate was 88%.

As shown in Table 3, there is no bias in the age, gender, number of family members
living together, housing type, or disaster experience of the full sample of all participants,
indicating that both the pool of subjects and the intervention study were sound.

Table 3. Descriptive statistics of the full sample and of each programme branch.

Full Sample Collective Information
Learning Programme

Story-Based
Learning Programme

Mean SD Mean SD Mean SD

The pre-disaster awareness score 75.86 7.99 75.11 7.67 76.67 8.21

The post-disaster awareness score 77.84 9.10 76.99 7.80 78.76 10.08

The pre-WTP for disaster information (JPY) 731.92 1604.92 733.51 1572.15 730.20 1634.55

The post-WTP for disaster information (JPY) 1216.67 4872.12 886.86 6681.38 1574.37 2058.54

The percentage of people with a disaster awareness
score that increased (%) 0.63 - 0.62 - 0.64 -

The percentage of people with a WTP
for disaster information that increased (%) 0.31 - 0.26 - 0.37 -
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Table 3. Cont.

Full Sample Collective Information
Learning Programme

Story-Based
Learning Programme

Prior response: The most desirable goal for seaside town
restoration/disaster prevention against earthquake and
tsunami threats
1. Relocate to a new place
2. Relocate within the district and build high levees;
relocate to higher ground or develop a landfill
3. Relocate within the district and conserve nature in
disaster zones

2.05 0.79 1.97 0.76 2.15 0.80

Post response: The most desirable goal for seaside town
restoration/disaster prevention against earthquake and
tsunami threats
1. Relocate to a new place
2. Relocate within the district and build high levees;
relocate to higher ground or develop a landfill
3. Relocate within the district and conserve nature in
disaster zones

2.05 0.80 1.95 0.77 2.15 0.83

Female respondents as a percentage of all respondents (%) 0.43 - 0.37 - 0.50 -

Please select your age:
1. Under 10, 2. Teenager, 3. In your 20s, 4. In your 30s,
5. In your 40s, 6. In your 50s, 7. In your 60s, 8. In your 70s,
9. Over 80

4.19 - 4.20 - 4.18 -

Please select the number of family members who live with
you (including yourself): 1, 2, 3, 4, more than 5 2.60 - 2.63 1.17 2.56 1.13

The environment in which you grew up: urban area = 1,
rural area = 0 0.54 - 0.55 - 0.54 -

Your type of current residence:
detached house = 1,
low-rise to high-rise apartments = 0

0.59 - 0.62 - 0.55 -

Natural disasters have been a part of my life: yes = 1,
no = 0 0.21 - 0.22 - 0.20 -

Have you ever volunteered during a disaster?: yes = 1,
no = 0 0.20 - 0.20 - 0.20 -

Assume that you and another individual are both entitled
to a particular reward. Please select your share so that the
distribution is beneficial to you.
1. you 90 vs. your opponent 100, 2. you 91 vs. your
opponent 94,
3. you 93 vs. your opponent 88, 4. you 94 vs. your
opponent 81,
5. you 95 vs. your opponent 75, 6. you 96 vs. your
opponent 69,
7. you 98 vs. your opponent 63, 8. you 99 vs. your
opponent 56,
9. you 100 vs. your opponent 50
People who give more to others than they do to
themselves (those who chose 1 or 2): yes = 1, no = 0

0.36 - 0.35 - 0.37 -

Residents who live in the Kanto region: yes = 1, no = 0 (%) 0.45 - 0.47 - 0.44 -

Residents who live in the Shikoku region: yes = 1,
no = 0 (%) 0.15 - 0.19 - 0.09 -

Residents who live in the Tokai region: yes = 1, no = 0 (%) 0.40 - 0.34 - 0.47 -

The number of valid responses (people) 419 - 201 - 218 -
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2.3. Experimental Treatment

This study continued to carry out the survey until a near-equal number of males and
females had completed the task. The respondents were limited to one response per Yahoo
ID so that each person could complete the poll only once.

2.4. The Content of the Two Different Disaster Learning Programmes

A narrative-based learning programme provided participants with stories of people
who experienced the 2011 Tohoku disaster. In March 2019, Dr. Misato Uehara of Shinshu
University organised a three-day event with researchers from Singapore and Taiwan, urban
engineering researchers from Tohoku University, the Reconstruction Agency, Shinchi Town
(Fukushima Prefecture) officials overseeing reconstruction, and disaster victims. During the
event, people shared what happened in the aftermath of the Great East Japan Earthquake
in the affected areas. Data collected from the event enabled these contents to be gathered
in a 10-year overview of the challenges from the perspective of each stakeholder. In
other words, the narrative-based learning programme was comprised of seven stories
spanning a decade’s worth of experiences, from the individual standpoints of people in
various positions (e.g., citizens, Reconstruction Agency officials, reconstruction managers
in affected areas, fishermen, and researchers who participated in reconstruction plans)
(Table 1). Those who participated in this narrative-based programme watched animations
or viedoes based on these stories.

Conversely, the collective information programmes provided participants with content
from several public sectors and individuals, including actual video footage of the disaster.
The collective information programme utilized Japan’s official portal site of the Great East
Japan Earthquake archives. The Japanese National Diet Library and the Ministry of Internal
Affairs and Japanese Communications (MIC) collaborated to develop and launch the
“National Diet Library Great East Japan Earthquake Archive”, which is a portal allowing
users to search and use digital data related to the 2011 disaster [27]. There are videos, audio
recordings, and documentary materials provided by government agencies, the Nuclear
Regulatory Commission, and groups and individuals affiliated with various municipal
governments. There are also 107 documents and 20,049 audio recordings and videos; new
content has also been uploaded every year since 2011 [27]. In other words, there is a lot of
content from government agencies, local governments, and national government offices.
The participants could watch any content they wanted to for the same length of time as
that provided in the narrative-based programme (i.e., 45 min) (Table 3).

2.5. Explanatory Variables

This study considered participants’ personal characteristics, such as gender, place of
residence, age, and whether the user had experienced a disaster. Then, this study analysed
the relationship alongside the degree of change in disaster awareness scores and WTP
between the two types of learning programmes.

2.6. Statistical Analysis

To examine the relationship between the degree of change in stress and explanatory
variables, this study performed the following two steps:

(1) considered the differences of the objective variables (WTP and disaster awareness
scores) according to each explanatory variable; and

(2) performed explanatory modeling of the change in the objective variables (WTP, disas-
ter awareness scores, and settlement preferences).

Categorical data are expressed as frequencies and percentages; continuous data are
expressed as means ± standard deviations (SDs). Additionally, this study performed all
statistical analyses using R version 4.0.2.

Figure 4 shows the study materials and programme flow.
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3. Results

The average pre-disaster score of all participants was 75.86 (SD: 7.99); the average
pre-WTP for disaster information was JPY 731.92 (SD: 1604.92) Table 3.

After 45 min of exposure to the two types of disaster learning programmes, the mean
post-disaster score was 77.84 (SD: 9.10); the average WTP for disaster knowledge was JPY
1216.67 (SD: 4872.12) Table 3.

Overall, 354 (84.49%) of the 419 participants claimed, before going through the learning
programme, that they would pay for disaster information; 357 (85.20%) said they would
pay after participating in the programme.

3.1. Differences in Disaster Awareness and WTP for Disasters as a Result of Learning
Programme Style
3.1.1. Disaster Awareness Score

This study examined the differences between the before- and after-disaster awareness
scores using Welch’s t-test, given that the scores before and after participating in the
two learning programmes were normally distributed. The participants’ average disaster
awareness score rose statistically due to the collective information programme (Figure 5).
The pre-disaster awareness score was 75.11 (SE: 0.56) and the post-disaster awareness
score was 76.99 (SE: 0.68). In addition, the narrative-based learning programme caused
the participants’ mean disaster awareness score to increase statistically (Figure 5). The
pre-disaster awareness score was 76.67 (SE: 0.54); the post-disaster awareness score was
78.76 (SE: 0.55).

Sustainability 2022, 14, x FOR PEER REVIEW 9 of 17 

The average pre-disaster score of all participants was 75.86 (SD: 7.99); the average 
pre-WTP for disaster information was JPY 731.92 (SD: 1604.92) Table 3. 

After 45 min of exposure to the two types of disaster learning programmes, the mean 
post-disaster score was 77.84 (SD: 9.10); the average WTP for disaster knowledge was JPY 
1216.67 (SD: 4872.12) Table 3. 

Overall, 354 (84.49%) of the 419 participants claimed, before going through the learn-
ing programme, that they would pay for disaster information; 357 (85.20%) said they 
would pay after participating in the programme. 

3.1. Differences in Disaster Awareness and WTP for Disasters as A Result of Learning Pro-
gramme Style 
3.1.1. Disaster Awareness Score 

This study examined the differences between the before- and after-disaster aware-
ness scores using Welch’s t-test, given that the scores before and after participating in the 
two learning programmes were normally distributed. The participants’ average disaster 
awareness score rose statistically due to the collective information programme (Figure 5). 
The pre-disaster awareness score was 75.11 (SE: 0.56) and the post-disaster awareness 
score was 76.99 (SE: 0.68). In addition, the narrative-based learning programme caused 
the participants’ mean disaster awareness score to increase statistically (Figure 5). The pre-
disaster awareness score was 76.67 (SE: 0.54); the post-disaster awareness score was 78.76 
(SE: 0.55). 

Although both programmes favorably influenced participants’ average disaster 
awareness scores, the narrative-based learning programme significantly more increased 

Figure 5. This figure depicts the average disaster awareness score before and after participation in 
the two different disaster learning programmes concerning the 2011 Japan earthquake and tsunami 
disaster: the narrative-based programme (gray; n = 218) and the collective information learning pro-
gramme (white; n = 201). The error bars represent standard deviations from the mean. The mean 
and standard error values originate from the ordinary least squares (OLS) regression model with 
covariates. 

3.1.2. WTP for Disaster Information 
This study assessed the difference between the before and after values of WTP for 

disaster information using the Wilcoxon signed-rank test, given that the values before and 
after experiencing the learning programme were non-normally distributed for all. 

Figure 5. This figure depicts the average disaster awareness score before and after participation in



Sustainability 2022, 14, 6635 10 of 17

the two different disaster learning programmes concerning the 2011 Japan earthquake and tsunami
disaster: the narrative-based programme (gray; n = 218) and the collective information learning
programme (white; n = 201). The error bars represent standard deviations from the mean. The
mean and standard error values originate from the ordinary least squares (OLS) regression model
with covariates.

Although both programmes favorably influenced participants’ average disaster aware-
ness scores, the narrative-based learning programme significantly more increased this score.

3.1.2. WTP for Disaster Information

This study assessed the difference between the before and after values of WTP for
disaster information using the Wilcoxon signed-rank test, given that the values before and
after experiencing the learning programme were non-normally distributed for all.

The WTP for disaster information grew statistically as a result of the collective informa-
tion programme (Figure 6); WTP prior to taking the programme was JPY 733.51 (SE: 110.71);
WTP afterward was JPY 886.86 (SE: 139.42).
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Figure 6. This figure shows the average WTP for disaster information before and after subjects
participated in two different disaster learning programmes concerning the 2011 Japan earthquake
and tsunami disaster: a narrative-based programme (gray; n = 218) and a collective information
learning programme (white; n = 201). The error bars represent standard deviations from the mean.
The mean and standard error values originate from the ordinary least squares (OLS) regression model
with covariates.

In addition, the narrative-based programme significantly boosted participants’ WTP
for disaster information (Figure 6); WTP prior to taking the programme was JPY 730.20
(SE: 110.89); WTP afterward was JPY 1574.37 (SE: 471.27).

Both programmes considerably increased the participants’ disaster awareness scores.
Particularly, after participating in the narrative-based programme, the price of WTP more
than doubled, resulting in a meaningful shift in interest in disaster prevention.

3.2. The Generalized Linear Model Analysis

This study performed a comprehensive model analysis of the effects of the disaster
prevention learning programme, including participant attributes. Two of the objective
variables (i.e., the disaster awareness score and the WTP for disaster information) were
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quantitative data, although the disaster prevention score had a normal distribution and
the WTP did not. The generalized linear model (GLM) allowed this study to examine the
objective var-iables in terms of qualitative data. The GLM can also be used to predict with
an explanatory variable, which follows a distribution other than the normal distribution
(e.g., binomial distribution, Poisson distribution, etc.). Thus, this study defined the improve-
ment of desirable recovery goals, both before and after the survey, as objective variables.
The objective varia-bles were converted into qualitative data: the disaster awareness score
rose (yes = 1, no = 0) after participating in a learning programme (yes = 1, no = 0); WTP rose
after participating in a learning programme (yes = 1, no = 0); and settlement preferences
(desirable recovery goals) improved after participating in a learning programme (yes = 1,
no = 0).

There is a considerable problem, namely, that while a JPY 32 trillion (approximately
USD 270 billion) reconstruction budget was spent on the region, the population nonetheless
decreased by 380,000 people (except for the following number of 15,899 deaths and 2527
missing) in the affected areas of Tohoku [29]. The reconstruction budget was not cost-
effective. From this perspective, when choosing settlement as post-disaster reconstruction
goals as follow three options, we assumed that it was better for society to remain within the
region and opt for disaster prevention (2) and rebuild an attractive environment (3) than
for residents to relocate (1).

(1) migrate to non-seaside areas with no tsunami risk;
(2) build high levees, relocate to higher ground, and raise the land;
(3) migrate to a safer area within the district, restore tide-protection forests, and convert

flooded areas into natural parks.

3.2.1. The Improvement in WTP for Disaster Information

The results indicated that the variables significantly contributing to whether one’s
WTP increased (yes = 1, no = 0) were the following: (1) the type of programme (narrative-
based learning programme = 1, collective information programme = 0) and (2) the number
of cohabitants. The odds ratio of WTP increased (yes = 1, no = 0) and was 1.72 times higher
for the narrative-based learning programme, indicating that consumers would willingly
pay more for disaster information than those who participated in the collective information
programme (Table 4). In addition, when the number of participants’ cohabitants rose, the
odds ratio of WTP increased (yes = 1, no = 0) and was 1.26 times higher for each numerical
increase in cohabitants (Table 4).

Table 4. Prediction using logistic regression, with an increase in WTP for disaster information.

Crude OR
(95% CI)

Adj. OR
(95% CI) P (Wald’s Test) P (LR-Test)

Learning programme: Narrative-based
learning programme = 1, collective
information learning programme = 0

1.69
(1.11, 2.56)

1.72
(1.13, 2.63) 0.011 ** 0.011 **

Please select the number of family members
who live with you (including yourself): 1, 2, 3,
4, more than 5

1.25
(1.04, 1.5)

1.26
(1.05, 1.52) 0.012 ** 0.012 **

Log-likelihood = −253.2985, No. of observations = 419, AIC value = 512.5969, Significance: ** p < 0.05.

3.2.2. Improvement in the Disaster Awareness Score

The following variables substantially contributed to whether subjects’ disaster aware-
ness scores improved (yes = 1, no = 0) after participating in the learning programme,
specifically regarding category variable of preferences for post-disaster dwelling options:

(1) migrate to non-seaside areas with no tsunami risk;
(2) build high levees, relocate to higher ground, and raise the land;
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(3) migrate to a safer area within the district, restore tide-protection forests, and convert
flooded areas into natural parks.

Other variables included the reward share preference preference: someone who gives
more to others to themselves (yes = 1, no = 0), and of someone who resides in the Kanto
region (yes = 1, no = 0).

Compared to those who prefer to migrate to another site after a disaster, individuals
who prefer safety and nature conservation for their post-disaster housing improved their
disaster awareness scores by an odds ratio of 1.63 times (Table 4).

In terms of the preference reward share ratio, people who maximized their own profits
versus those who wanted to share more earnings with others improved their score of
disaster awareness by an odds ratio of 1.10 times (Table 5).

Table 5. Predictions using logistic regression increase of the disaster awareness score.

Crude OR (95%
CI)

Adj. OR (95%
CI)

P (Wald’s
Test) P (LR-Test)

Prior response: The most desirable goal for seaside
town restoration/disaster prevention against
earthquake and tsunami threats
1. Relocate to a new place
2. Relocate within the district and build high levees;
relocate to higher ground or develop landfills
3. Relocate within the district and conserve nature in
disaster zones

1.67
(1.29, 2.16)

1.64
(1.26, 2.14) 0.001 **** 0.001 ****

Residents who live in the Kanto region:
yes = 1, no = 0 (%)

0.67
(0.45, 1.00)

0.63
(0.41, 0.96) 0.032 ** 0.032 **

The environment in which you grew up:
urban area = 1, rural area = 0

1.28
(0.86, 1.9)

1.45
(0.94, 2.23) 0.089 * 0.088 *

Assume that you and another individual are both
entitled to a particular reward. Please select your
share so that the distribution is beneficial to you.
1. you 90 vs. your opponent 100,
2. you 91 vs. your opponent 94,
3. you 93 vs. your opponent 88,
4. you 94 vs. your opponent 81,
5. you 95 vs. your opponent 75,
6. you 96 vs. your opponent 69,
7. you 98 vs. your opponent 63,
8. you 99 vs. your opponent 56,
9. you 100 vs. your opponent 50
People who give more to others than they do to
themselves (those who chose 1 or 2): yes = 1, no = 0

1.49
(0.98, 2.28)

1.45
(0.93, 2.23) 0.098 * 0.096 *

Please select your age:
1. Under 10 2. Teenager 3. In your 20s
4. In your 30s, 5. In your 40s, 6. In your 50s, 7. In
your 60s, 8. In your 70s, 9. Over 80

1.2
(1.00, 1.44)

1.15
(0.95, 1.39) 0.144 0.142

Log-likelihood = −262.3468, No. of observations = 419, AIC value = 536.6936, Significance: **** p < 0.001;
** p < 0.05; * p < 0.1.

3.2.3. Changing preferences for post-disaster recovery goals

The results indicated that the variables which significantly contributed to whether
there was a positive change in preferences for post-disaster recovery goals (yes = 1, no = 0)
were the type of programme (narrative-based learning programme = 1, collective informa-
tion programme = 0), and the number of cohabitants. The odds ratio of the change to a better
preference for a recovery goal (yes = 1, no = 0) was 3.44 times higher for the narrative-based
learning programme than for the collective information programme (Table 6). Conversely,
the collective information programme, which included a wealth of information in the
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tragedy’s early aftermath, might be unlikely to inspire people to rebuild and stay in their
damaged hometowns. In addition, when the number of participants’ cohabitants rose, the
odds ratio change pertaining to a better preference for recovery goal (yes = 1, no = 0) was
1.69 times higher for each additional cohabitant (Table 6).

Table 6. Predictions using the logistic regression of settlement preferences improvement in post-
answer goal for seaside town rehabilitation/disaster prevention.

Crude OR
(95%CI)

Adj. OR
(95%CI)

P (Wald’s
Test) P (LR-Test)

Please select the number of family members who
lives with you (including yourself): 1, 2, 3, 4, more
than 5

1.67
(1.3, 2.15)

1.69
(1.3, 2.2) <0.001 *** <0.001 ***

Learning programme: Narrative-based learning
programme = 1, Collective information learning
programme = 0

3.24
(1.75, 5.98)

3.44
(1.82, 6.5) <0.001 *** <0.001 ***

The pre-disaster awareness score 1.05
(1.01, 1.09)

1.04
(1.01, 1.08) 0.024 ** 0.022 **

Natural disasters have been a part of my life: yes = 1,
no = 0

0.49
(0.21, 1.11)

0.48
(0.2, 1.14) 0.096 * 0.077 *

Log-likelihood = −146.0045, No. of observations = 419. AIC value = 302.0091, Significance: *** p < 0.01; ** p < 0.05;
* p < 0.1.

4. Discussion

When compared to the collective learning programme of the National Diet Library’s
aggregated government and public agency information on the damage caused by the Great
East Japan Earthquake in Japan in 2011, the narrative-based learning disaster programme—
comprised of a narrative spanning 10 years, told from stakeholders’ perspectives—showed
a statistically significant improvement inx terms of participants’ WTP for disaster informa-
tion and their disaster awareness score.

Studies of disaster education evaluations that do not use numerical indicators (e.g., WTP
or disaster scores) demonstrate the necessity of addressing the impact of disaster causes,
prevention and response, management, and recovery [30]. Previous studies also revealed
the difficulty of translating and communicating available information in fitting one area
with another [31]. Furthermore, there is a lack of evidence for the effectiveness of disaster
education programmes [32]; indeed, post-disaster external education and training are
needed [33]. What is more, there has been a pushback against advocacy [33]. In this regard,
this study’s modeling analysis highlights relevant variables for the quantitative impact of
the 2011 crisis on disaster consciousness among inhabitants throughout different regions.

Furthermore, in evaluations of disaster education that are independent of numerical
indicators (WTP or disaster reduction scores), the value of formal education has been
evaluated [34,35]. In addition, this study demonstrated that a narrative-based learning
programme more significantly impacted a group of respondents comprised of different
genders, ages, and places of residence than a programme based on a collection of disparate
pieces of information. In addition, this study showed that people who preferred to stay in
the area rather than migrate after a disaster were likely to increase their disaster awareness
score, regardless of the type of disaster information they received.

As a result, the findings suggest that when provided in narrative form, disaster infor-
mation can boost interest in disaster information and disaster preparedness via quantitative
evidence. Therefore, this could work as a suggestion to raise awareness among residents
who were unaffected by the disaster. This is helpful in solving problems identified in
previous studies as the most cost-effective yet simultaneously the hardest to improve.
Furthermore, respondents who lived in the Kanto region (including the Tokyo metropolitan
area) were more likely to have lower disaster awareness scores than those in the Shikoku
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and Tokai regions. This could result from Tokyo having a large population of residents
who live alone.

As for reconstruction goals after a disaster, the WTP for disaster information was
significantly lower among those who preferred to leave affected areas and relocate else-
where than those who preferred to stay in the same area with disaster prevention and
environmental conservation.

Notably, despite having the same viewing time as the collective information pro-
gramme, the narrative learning programme increased WTP for disaster information by
1.7 times and the desire to balance the environment and disaster prevention by staying
the area in post-disaster recovery goals. In addition, although disaster awareness scores
im-proved in both programmes, the score was much improved in the narrative-based
programme in comparison to the collective information programme.

This outcome is significant because the National Diet Library’s collaborative informa-
tion learning programme has much content: 20,055 videos and 1,134,665 photographs are
available. One explanation may be that perhaps it was difficult for participants to know
where to begin with the extensive archives. Another reason may be that personalization
may have been difficult because the information is not arranged chronologically.

In contrast, participants using the narrative-based learning programme may have
interpreted the information they received as if they had experienced the complex calamity
of the actual 2011 Tohoku earthquake and tsunami.

One of the latest studies suggests that the immediate aftermath of a disaster (e.g., the
earthquake) presented an opportunity for increasing awareness of disaster prevention, such
as the purchase of insurance. Therefore, this study also assumed that the collection of frag-
mented information compiled by the public sector, which is greater during the immediate
aftermath, is effective for improving disaster awareness. However, this intervention study
found that narrative-based learning programmes were statistically and significantly more
likely to increase disaster awareness and WTP among people from different demographics
than a collection of disparate information gathered by the public sector.

Conversely, vicariously experiencing a disaster through exposure to information
from the immediate aftermath may increase the proportion of residents who leave their
hometowns and prefer excessive levees and land-development work. This may lead to a
considerable increase in social cost.

Previous studies have also highlighted the need to integrate and share interdisciplinary
tools, concepts, and knowledge to improve children and the younger generation’s global
perspective on resilience [36]. Yet another study suggests that in addition to being suscepti-
ble to material catastrophes, such as damage to buildings and infrastructure, community
and social vulnerability should likewise be investigated [37]. In this sense, the content
communicated via narrative has the potential both to integrate and to convey the vital
issues and important aspects with regard to a disaster. Narrative-based learning is also
well-suited for sharing changing issues, such as the changing feelings of both communities
and individuals after disasters, rather than simple individual facts.

5. Conclusions

This study provides causal evidence, through objective measures, of the extent to
which information provided by an unspecified number of people—and stories of those
suffering because of a disaster—can effectively change people’s awareness of disaster
prevention.

To this end, this study asked participants not just about their willingness to cope with
future disasters, but also their preferences for post-disaster living locations and recovery
aims. This study also examined social value orientation, which assesses how people wish
to distribute rewards among themselves and others, and the association between gender
and residential variables.

As a result, this study was able to provide quantitative evidence of the following key
themes. A story that covers a 10-year period, from an integrated perspective, rather than a
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large amount of individual knowledge, may improve people’s willingness to cope with
future disasters. In the collective information programme comprised of approximately
20,000 videos, most of the participants viewed the initial issues arising from the immediate
aftermath of a disaster (e.g., material damage, radioactive contamination, and decontami-
nation) In contrast, the narrative-based information, which organized people’s experiences
in the 10 years after the disaster from each side’s perspective, could reveal the residents’
frustration immediately after the disaster and the difficulty of reaching a consensus.

Possibly, the narrative-based programme may share the long-term and significant
mismatch decision problem, which was decided by the majority of votes immediately after
the disaster. This mismatch decision is due to focus on only disaster preveantion, such as
levees and landfills, and took a long time to developde; as a result, there were many towns
to which survivors of the disaster did not return. In contrast to the collective programme,
the narrative-based programme might allow participants to feel a reason of above dcision
mismatch factors.

This study yielded a set of factors that contributed to improvements in both WTP and
disaster awareness scores due to its quantitative experiment. This experiment consisted of
419 subjects, each of whom participated in a one-hour intervention exercise online. The
results demonstrated which ways of delivering disaster-related information would be more
effective for people who cannot directly experience a disaster (which was also the case for
disaster survivors until that time).

In addition, this study hypothesized that the collection of fragmented information pro-
grammes by the public sector might be effective because the collective programme mainly
includes information on the immediate aftermath of a disaster. However, the narrative-
based learning programme improved disaster awareness, WTP for disaster information,
and response choices in the event of a disaster to a greater degree.

6. Limitations

This study also found that people living alone or without family have difficulty
increasing their awareness of disaster preparedness or interest in disaster information
(WTP). Those who prefer moving to a different location in the event of a disaster may have
less motivation to raise their awareness. Therefore, additional research is needed to explore
the impact of disasters on these individuals and the younger generation of children who
could not be surveyed at this time.

Moreover, follow-up studies will be necessary to determine whether the observed
effects can be sustained in the long term.
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Appendix A

A disaster information sharing programme using the findings of this study. The
results of this study have been incorporated into a disaster information sharing programme,
which can be found online: https://living-with-disaster-misato-uehara-s-school.teachable.
com/p/home (accessed on 5 November 2021). In addition to narrative-based information,
connections to the Japanese National Diet Library Great East Japan Earthquake Archive
and a list of pertinent previous studies are available in one convenient location.
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