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Abstract 

 

Research, policy design, and implementation relating to resilience to disasters continues to accelerate. 

While much of the literature has focused on community and regional resilience, there is a notable absence 

of work in the important area of resilience at the level of the individual business, or firm. One of the most 

serious gaps is the measurement of key aspects of various resilience tactics and strategies, especially their 

benefits and costs. These are indispensable to effective risk management given the increasing frequency 

and magnitude of disasters and limited resources to cope with them.  
 

This paper presents the development and application of an approach to the measurement of the costs and 

effectiveness of several economic resilience tactics. These estimates are based on a recent survey to gather 

primary data from victims Hurricane Harvey, which hit Texas and other parts of the U.S. Gulf Coast, 

causing $70 to $90 billion in property damage. We present an approach to the development of a survey 

instrument to measure the cost and effectiveness of various static resilience tactics. The survey questions 

are based on economic principles relating to production theory and benefit-cost analysis.  
 

We translate our survey results into a set of marginal cost curves for individual economic resilience tactics 

that are intended to minimize the negative effects of critical input disruptions following a disaster by, for 

example, conserving on or finding substitutes for critical inputs in short supply, relocating economic 

activity to where these inputs are available. The curves relate the costs of implementing each tactic to the 

reduction in business interruption (BI) loss it prevents.  They compactly encapsulate extensive information 

that can be used to optimally reduce BI losses following the onset of disasters. Our research provides a 

unique perspective on resilience, in that it focuses on the customer side rather than the supplier side. We 

find that there are a large number of low-cost resilience tactics from which firms can choose. The data 

collected are also a key component of our development of a decision-support software system, we refer to 

as the Business Resilience Calculator (BRC). We will also discuss the extension of our analysis to the entire 

supply chain and the smart monitoring throughout of vulnerabilities and resilience. 
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Abstract— On September 6, 2018, the large earthquake (Mw 6.6) occurred in the eastern part of Iburi 

district in Hokkaido, Japan. The largest seismic Intensity was 7 (JMA), first recorded in the Hokkaido 

region. As of January 28th, 2019, 43 people were lose and 762 people were injured, 462 houses collapsed, 

and 14,170 houses were partially damaged.  

The severe ground motion also struck the largest thermal power plant in Hokkaido and resulted in 

the blackouts in the whole region. It is verified that main causes of blackouts were damages to the thermal 

plants, but many other conditions affect the occurrence of blackouts.  The power outages last for around 

two days, and induced a considerable impacts on socio-economic activities. One of the peculiar damage is 

the inventory losses in food processing, agricultures, and wholesales and retails due to the blackouts. In 

addition, several businesses contributed to power saving under the power shortage periods about two weeks 

after the disaster, which led to the production and sales losses in those businesses.  

Moreover, many business in tourism sector or related industries were affected by the decrease of 

tourists which last for a long period. Tourism-related industries such as hotels, restraints and retail and 

whole sale sectors suffered the decrease of tourists. This research conducted post-disaster business surveys 

to understand the impacts of the Iburi Earthquake. The databases includes around 1800 businesses located 

in all over the Hokkaido, weighting the number of surveys in the severely affected regions. The survey 

clarified the damage costs and recovery periods by the size of ground motion, duration of power outages, 

decrease in tourism demands and other factors, and in the presentation, possibly report these results 

comparing with the surveys conducted in the previous disasters. 

 

 

Keywords—the 2018 Hokkaido Iburi Earthquake, Blackout, Economic Impacts, Business 
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Abstract 

Climate and global changes will have serious impacts in the future for all countries around the world. 

Especially climate related disasters such as flooding, are seen as a huge threat for sustainable development 

in the future, due to expected large increases in losses. How to develop effective adaptation policies against 

such risks is one of the key questions today and addressed in major global agendas such as the Sendai 

Framework for Risk Reduction as well as within the Sustainable Development Goals. Two separated 

research strands in regards to risk assessment and management can be currently observed, the traditional 

one which focus on average effects and more recent ones which focus on extremes. Quite different measures 

to represent such kind of risks are suggested, with the former focusing on changes in location measures 

(e.g. mean or median changes) over given time periods and the later focusing on quantiles or corresponding 

tail measures. Here we argue that each of these two perspectives have their importance in its own right and 

while most often they were treated separately in the assessment and management of disaster risks we 

suggest to integrate both using a so-called risk-layer approach. This enables the detection of possible 

sequences of adaptation actions over time based on which risk-layer is looked at. It therefore presents a 

more comprehensive picture of changes in risk. Furthermore, rather than using arbitrary critical-risk 

thresholds for determining risk aversion we suggest using a coping capacity approach instead. The 

methodology is tested on the country level on the global scale using a sophisticated catastrophe modeling 

approach for dealing with current and future losses. 
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This study overviews current disaster risk finance in Japan for both private and public sector, and 

identifies policy challenges and research needs to cope with future possible catastrophes. First, Japanese 

disaster risk has been less insured than other developed countries such as the U.S. Only 40 billion out of 

210 billion USD economic loss caused by 2011 Tohoku earthquake was covered by insurance (ISDR, 

2012), while 30 billion out of 85 billion USD economic loss caused by 2017 hurricane Harvey was 

(Munich Re, 2018). Second, much of the disaster risk of private sector is transferred to the national 

government through the government reinsured earthquake insurance and increasing contingent liability, 

such as monetary transfer to disaster affected individuals and businesses (IMF, 2018). Third, the 

government basically relies on public bonds for its risk finance because of the interest rate at record low 

for the last two decades.  

Combined with the accumulated public debt which is the highest of most of developed countries, 

Japan has been potentially facing sovereign risk in responding to, and recovery from catastrophic disaster 

such as anticipated Nankai trough megathrust earthquake disaster. Miyazaki and Nagamatsu (2018) 

estimated that the fiscal demand for Japanese government was about 1.3 trillion USD, which is 14 times 

as much as that of 2011 Great East Japan Earthquake. To address this issue, Japan need to reform disaster 

risk finance mechanism from the government to governance oriented one by way of capitalization of 

disaster risk. 

 

 


