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Development of a Community-Based Natech Risk Management Framework

Through the Lenses of Local Community, First Responders and Government
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The main aim of this thesis is to propose a community-based Natech (natural
hazard triggering technological accident) risk management framework that enables
local stakeholders to manage and enhance the coping capacity to deal with Natech
disaster risks. The aim is achieved through 1) the development of a conceptual
model framework based on an extensive literature review; 2) case studies that
explore the views and role of multi-stakeholders to determine the elements of
the framework; and 3) analysis of results and formulation of the community-based
Natech risk management framework. Mainly, case studies were selected as a research
methodology and used to obtain empirical data from local community and first
responders in Japan, and government in Japan and South Korea by looking at natural,
chemical and Natech disaster risk management practices and experiences. The
thesis fills a much-needed research gap, as there are no previous studies
addressing how local communities can manage Natech risks. The thesis contains
eight chapters described in detail below.

Chapter 1 (Introduction) addresses the research background, problem statement,
and research aim and objectives. Previous studies have shown that residents living
near areas potentially subjected to Natech risk have little to no information
on how to manage Natech accidents. Despite the large body of research on the role
of local citizens in disaster risk reduction, their participation in chemical
and Natech risk management is still missing. Hence, a community—based Natech risk
management framework is needed to manage both natural and technological hazards
effectively at the local level.

Chapter 2 (Literature review) presents an overview of the relevant literature
and research gaps concerning community participation in disaster risk management
of compound and cascading disasters such as Natech. This chapter also provides
an overview of community-based disaster risk management and risk governance in
the context of Japan.

Chapter 3 (Conceptual framework) discusses and proposes the initial concepts
of the framework for community-based Natech risk management from the viewpoint
of different local stakeholders. The conceptual framework uses as a starting
point, the Japan government’s (natural) disaster risk governance framework,
acknowledged in the literature, as a model framework. The main elements of the
conceptual framework include public support, mutual assistance, self-help, and
an expert group on Natech risk management.

Chapter 4 (The theoretical approaches in the methodology) introduces the
theoretical background of the research approaches used in the thesis: Case
studies, thematic analysis, and an accident investigation methodology called
Sequentially Timed Events Plotting (STEP). The chapter explains the advantages

and limitations of the methodologies applied and the processes in general.
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Chapter 5 (Research methodology) discusses the data collection methods adopted,
including in-depth interviews, focus group discussions, field notes, and
questionnaire surveys. Furthermore, the case study areas visited in the thesis
namely Shimobara district (Okayama Pref.), and Omachi town (Saga Pref.) in Japan;
and three industrial park areas in Korea, are presented.

Chapter 6 (Results) discusses the findings of the thesis. The first case study focused
on local community activities, roles and perspectives in the context of a flood triggered
explosion in Shimobara. The findings showed that residents in Shimobara were very active in
the local self-help group, which greatly contributed to the successful improvisation and
evacuation during the Natech disaster. Their roles included the provision of local knowledge,
communicating risk, monitoring the situation, making decisions, serving as a liaison between
local government, first responders and neighbors, and providing assistance to other community
members. These roles, confirmed by previous studies on natural hazard research, proved just
as important for response to the Natech disaster. The most critical gaps identified were no
knowledge and high uncertainty regarding the chemical accident, the potential consequences
and hence the type of protection measures that could be taken. In the second case study, the
roles and activities of first responders, particularly the fire department within the local
disaster risk management system, were investigated following an oil spill caused by flooding
in Omachi town. The results showed a lack of hazard and risk assessment of, and no emergency
planning for chemical and Natech hazards despite past experiences with similar events. Lack
of human and physical resources, and no mandate to consider these types of hazards were
identified as challenges. The third case study investigated government efforts for chemical
accidents and Natech risk management in Japan and Korea, mostly focusing on practices in Korea.
A new law regarding the risk management of chemical accidents in Korea provided an opportunity
to learn firsthand about a holistic and inter-multidisciplinary approach introduced to manage
both natural hazards and chemical accidents

Chapter 7 (Discussion) provides a discussion about the perspectives of local community,
first responders, and government from the case studies. Through the lenses of these
stakeholders, the community-based Natech risk management framework is proposed. The proposed
framework elements are somewhat similar to the initial conceptual framework, but the links
and inter-relationships between the elements have changed. Most importantly, a
multi—stakeholder Natech risk management expert platform is introduced at the heart of the
framework. The chapter describes the details of the proposed framework, and discusses how
it could be implemented, particularly in flood prone area. It also discusses the study
limitations.

Chapter 8 (Conclusions) presents general conclusions and summarizes the main
contributions of the thesis to engineering and disaster risk management. Also,

the chapter suggests policy recommendations, and future research.
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