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RESEARCH INTRODUCTION

Community Participation

Community engagement in disaster risk management (DRM) is essential for
effective disaster risk reduction (Samaddar et al., 2017; Pandey & Okazaki, 2005)

Communities are often not actively involved in risk reduction (Samaddar et al., 2017)
‘Open’ the risk-related decision-making processes to the public

Risk Communication and Information Disclosure

Transparency and information dissemination throughout the risk reduction
processes (Figueroaq, 2013; Fekete, 2012; Burby et al., 2003)

Shift away from top-down, structured and purely scientific DRM to engagement,
emotion, peer-to-peer relationships, horizontal communication, and cooperation
recognising participatory approaches, €.9. gaming (Solinska-Nowak et al., 2018; Yamori,
2009; 2008)

Disclosing Partficipatory Increased

Disaster Risk Disaster Risk Disaster
Information Management Preparedness
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RESEARCH QUESTIONS

« Natech risk communication recently started to be explored (e.g., Yu et al., 2017;
Tzioutzios & Cruz, 2021; Tzioutzios et al., 2022)

— Natural-Hazard-Triggered Technological Accident — Natech (WHO, 2020)

What are the effects of chemical risk information disclosure
legislation on citizens’ communicative behaviour concerning
Natech risk<

Could serious gaming be applied to raise Natech risk awareness
and stimulate stakeholder engagement in disaster risk
managemente

Research Objectives

« Examine the differences in communicative behaviour concerning Natech risk
information disclosure between Japanese and Koreans

- Develop a novel, serious game with emphasis on information disclosure
for Natech preparedness to involve communities in Natech DRM 0
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ASSESSMENT FRAMEWORK: SITUATIONAL THEORY OF PROBLEM SOLVING
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STUDY AREA, DATA AND METHODS

Comparatlve Study - Why S. Korea?

Relative similarities in organisational culture

between Japan and S. Korea (see e.g. House, 2004;
Hofstede, 2010)

« S. Korea has established chemical risk information %

disclosure reqgulation, i.e. Chemical Controls Act
(amend. 2017), while Japan still has not

Survey
 Households near industrial complexes

* Osaka and Kobe in Japan — 328 responses (mail
survey / 12,5% response rate)

* Yeosu, Suncheon, Gwangyang and Ulsan in S.
Korea — 300 responses (online panel survey)

G EWATES
« Inferential statistics — Independent Samples t-Tests
*  Public segmentation — Summation method

Sample Profile, Japan Korea
Gender Ratio 138,52 105,48
Median Age

G 60—-74 40 - 49
roup

Median Educ., Bachelor Bachelor
Level Degree Degree
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NATECH AND INFO DEFICIENCY PERCEPTIONS — JAPAN VS S. KOREA

Aspect Jap. | Korea | t-Test
Natech Accident ‘I am concerned about natural
Perceived Severity | 592 | 5.71 .009 /~ disasters causing potential chemical
Perceived Likelihood | 5.70 5.82 16] accidents at the nearby industrial park’
Response 2.75 | 4.00 000 | e—e ‘Iknow how to respond during a
Lack of Chemical Risk Info - chemical accident...’
Situational Elements
Problem 5.89 | 5.74 | .053 ‘| believe | can improve the situation
Involvement 5.21 | 5.31 294 regarding this problem’

Perceived Barriers (R)} 4.67 | 4.12 .000 ‘I have g clear idea about how to deal
ldeas for Solufion | 3.37 | 4.12 000 |« with this problem’
Curiosity/Motivation | 4.43 | 4.69 005 | ¢~ | om curious about this problem’
N=317  N=300
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Note: Disagree /| Agree
Scale: Strongly Disagree (1) =2 Strongly Agree (7)




COMMUNICATIVE BEHAVIOUR — JAPAN VS S. KOREA

Aspect Jap. | Korea

Lack of Chemical Risk Info —
Communicative Action

t-Test

2.66 | 3.60 .000

Info Permitting 483 | 4.58 .005

3.72 | 4.3] .000

Info Sharing 402 | 4.56 .000

3.29 | 3.89 .000

Info Aftending 492 | 4.87 560

Trust and Decision Power
Institutional Trust 3.41 4.22 .000
Decision-making | 51, | 385 | 000
Mutuality

N=317  N=300

N~ N\

“I have invested a lot of time and
energy learning about this problem”

“I listen even to opposite views
regarding this problem”

“I believe this organisation can be
relied upon...”

“The management of this organisation
allows [citizens] to participate enough
in decisions”
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Note: Disagree /| Agree
Scale: Strongly Disagree (1) =2 Strongly Agree (7)




PUBLIC SEGMENTATION — JAPAN VS S. KOREA

657% 557%

* Recoding Problem, 200
Involvement and Constraint

Recognition into High = 1 180
and Low =0 160
«  Summation method to 140
categorise into publics
J > 120 16% 35%
. ) 100
« Strong public ‘appetite’ for 80

chemical and Natech risk
information (>80% in both) 60

— Elevated concern 40
about risk information 20
deficiency and high

13% 9%

motivation to resolve it 0
— Larger active/activist Nonpublic Latent Aware Active/
public in Korean sample Activist 14

Japan | N=317 S. Korea | N=300




SERIOUS GAMING APPROACH FOR RISKk COMMUNICATION*

Mutual Learning and Collaborative Decision-making

‘[...]may be played seriously or casually, [but]... are not
intended to be played primarily for amusement’ (Abt, 1970)

Complex issues (e.g. Natech) pose additional challenges
to risk communication and trust-building demanding
inclusive decision-making (Mechler, 201¢)

Face-to-face, role-playing game - Opportunity for
‘multilogue’ (Duke, 1974) and multi-stakeholder deliberation

Experiential, procedural learning - Tackle (simplified)
realistic game problems and reflect on real-life
mechanisms (Bogost, 2008)

Deal with incomplete information = Collaboration 5

*(SEE SOLINSKA-NOWAK ET AL., 2018; MOSSOUX ET AL., 2016, PEREIRA ET AL., 2015, YAMORI, 2008)




EGNARIA — EDUCATIONAL GAME FOR NATECH

a Zonel \ Zone ll Zone lll \ . o Emergency Action Card

When you receive an early warning
about an earthquake or tsunami, take
Shelter-in-Place shelter in your house

Emergency Action Card

;1 When you receive an early warning
J about an earthquake or tsunami, choose
an available evacuation shelter on the

Evacuate to
board

Shelter

Preparedness Action Card
Cost (perturn): 100R

Community
Disaster Drill

[

_'th."é.llz' = o > © 7 Survive the disasters by Preparedness Action Card

Cost: 50% of House Price

e e N : - becoming befter informed and
TN R o prepared, collecting points "
through preparedness actions to e




GAME APPLICATION WITH KYOTO UNI AFFILIATES

Quasi-experimental Research Design

 Pre- and Post-game
questionnaire

Friday, 5 November 2021
12:30-12:45 Intfroduction

12:45-14:30 Game Session
19:00-19:30 Short discussion

Sample Profile

« 9 participants (6 female)

« Educated (Bachelor-PhD)

« Relatively young (20-49)

«  And mostly single (3 married)

*  Multi-ethnic (China, Taiwan,
Myanmar, Germany, Japan,
Indonesia, Kenya, Fiji)




PLAYERS' IMPRESSIONS — DISASTER EDUCATION

Low Chemical Accident Risk Awareness Inifially
« Improved players’ spatial awareness for chemical accidents
— ‘I think this game [gave me a kind of] “enlightenment” to chemical hazards’

Access to Chemical Risk Information

« Completely changed discussions among players - Noted initial deficiency
for housing location options

» Facilitated players’ decision-making about preparedness actions individually
and as a community

— 'If we knew what kind of chemical was going to be released, we were able to
better prepare for it according fo the location of the industry’

« Information-sharingis crucial, such as Natech risk assessment maps
‘Communicative Space’ for Communities (see Okada, 2021)
« Implement EGNARIA to raise Natech risk awareness and generate

discussion about DRM practices - Collaborative decision-making
among stakeholders E;
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CHANGES IN COMMUNICATIVE BEHAVIOUR

1IShr ISek |Att

Scale: Strongly Disagree (1) =2 Strongly Agree (7)
Pre-game Post-game t-Test: * significant at p< .05, ** significant at p<.01 N=9
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KEY RESEARCH FINDINGS

Both Japanese and Koreans perceive Natech risk info deficiency as a significant
problem that are motivated to communicate about — Perceived Natech risk is

severe in both cases
— Japanese seem more constrained in dealing with this deficiency problem

Korean respondents seem more communicatively active concerning this issue
Institutional trust and decision-making power were comparatively elevated in S.

Korea as well
Perhaps the chemical risk info regulation framework has contributed positively,

considering perceived efficacy to respond to potential Natech accidents and
expectations

Game Evaluation
Survey results suggested an overall positive impact in raising awareness about

Natech accidents and increasing communicative activeness
Generally positively received by participants as an educational tool
Motivated players to learn more and discuss about chemical and Natech

20

accidents
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CONTRIBUTION, LIMITATIONS AND OUTLOOK

Contribution

* Provided empirical evidence to pursue and promote chemical and
Natech risk information disclosure

 Developed a gaming approach for Natech risk communication
Study Limitations
* Cultural values not assessed in this study

« Result generalisation difficult — Sampling shortcomings at country level /
limited participation in game trial workshop

Future Research

« Conduct further trial applications of the serious game to better
understand its impact on communities

« Expand the game with different versions for various settings (e.Q.
chemical substances, geographic areas, translation) 21
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SUSHYy Project — SUStainabillity and cost-
reduction of Hydrogen stations through risk-
based, multidisciplinary approaches

comcem ‘o JAPAN

Norwegian University of Science and

Technology

Connect 'I yrdinating
in Research and Tech II1 Development IL.IJ..|...|.
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SUSHy Project: what?

« European-Japanese research project for the
advancement of sustainable hydrogen technologies

 Launched in the spring of 2022
« 3-yearresearch project

IElNNV'VI;NUUtyf & =Bk Silesian University

Science and Technology Nagoya University Of TeCh nOIOgV

-
. Ciematl
GOBIERNOD MINISTERIO
L.-' DE ESPANA DE CIENCIA, Centro de Investi EACIONES
E INNOVACION Energéticas, Medioambientales




SUSHy Project: why?

Enhancing the efficiency, reliability and cost-
effectiveness of hydrogen technologies

 Developing an interdisciplinary, integrated and risk-based approach to
improve safety, promote public acceptance and ensure economic
viability concerning the operation of hydrogen production and fuelling
stations
« System modelling and analysis of hybrid renewable-energy-powered
hydrogen production and fuelling facilities, considering aspects of
— accident risk reduction
— occupational safety and
— process management and optfimization
— through the lens of sustainability
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SUSHy Project: how?

WP1: What are the risks

— To understand risks around HREP hydrogen stations

WP2: Operational and organisational safety
— To prevent accidents and reduce risk through operational means

WP3: Emergency safety

— To mitigate risks through technical means

WP4:. Community perception and preparedness
— Toreduce societal risk and address community concerns

WP5: Economic viability
— Toreduce financial risks
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