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Cabinet Office Japan at the Year 2015 has accentuated the need for an improved understanding of building
resilience against risks, particularly at the community level, and promoting the efforts of all members of
society to work together. However, the implementation of measuring resilience at a city level is unclear,
and local governments are still facing difficulty in addressing resilience. This is due to the difficulty
in including the multitude of diversified and complicated risks which cities may face, and addressing the
various relationships among these risks. To clarify this problem, the primary purpose of this dissertation
is to propose an integrated measurement framework of city resilience by considering multiple risks. To do
so, the study is established in three phases: (1) to advance the understanding of the complexity of risks
at a city level, (2) to provide a measurement instrument of neighboring city’s capacity to recover from those
risks, and (3) to develop a measurement framework to understand city preparedness for potential risks relative
to both public concern and existing policy.

In the Chapter 2, a set of local multiple risks were identified and refined based on local experts’ and
officials’ judgments, applying the theory of Slovic’s risk perception and using principal component analysis
and the decision—making trial and evaluation laboratory analysis. This chapter developed a methodology for
organizing multiple risks focusing on the clarification of interrelationship among them. As a result, 21
multiple risks were identified for Suita City and 12 potential multiple risks listed for the city of Newcastle.
Among the 21 risks, four particular risks—climate change, damage to ecosystem, natural disaster and lack
of self-sufficient energy—were prioritized, as having the greatest degree of risk perception: Dread and
Unknown.

Following the identification of the significant risks, Chapter 3 applied the methodology to evaluate
the level of neighboring cities potential capacity to recover from those risks, using the statistical approach
of standardization with a common set of resilience indicators covering economic, socio—demographic, community
connection, and environmental factors. The findings suggest an urban—suburban split, with urban areas having
a lower level of resilience than suburban areas. A north-south bias was also identified, with areas north
of Osaka City having a high level of resilience, while southern areas typically showed medium to low resilience.

Lastly, Chapter 4 further expanded the application through the investigation of the current level of
city preparedness for potential risks, relative to public concerns and existing policy, using principal
component analysis and analytic hierarchy process. The eight cities were selected in order to compare different
stages in the recovery process: post, ongoing, and future catastrophi; they are Kobe, Amagasaki, Toyonaka,
Suita, Ibaraki, and Nishinomiya, Sendai, Kawasaki. The results identified Kobe and Ibaraki in particular have
stronger preparedness for resilience to earthquakes, and also revealed the weakness in Amagasaki.

The results indicate designated local multiple risks, and a differential degree of capacity and
preparedness in each city, were manifested in the patterns of risk and possible approaches of managing these
risks: risk management and resilience management. This framework can help establish an evaluation platform
as a useful tool for policy—making processes, and contribute to inform existing management with the aim of

increasing resilience in cities.
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