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Preface 

This book addresses the complex decision-making issues societies face when 
considering projects that promise significant benefits, such as nuclear power gener-
ation, but also pose risks of severe accidents. It explores the societal dilemma of 
whether to advance or halt such initiatives. The book is divided into two parts. 

The first part discusses the decision-making process for projects like nuclear 
energy, which can cause severe damage in the event of an accident. Risk assessment 
must be conducted well in advance. However, the nuclear disaster at TEPCO (Tokyo 
Electric Power Company)’s Fukushima Daiichi Power Station on March 11, 2011 
raises questions about the adequacy of risk-assessment actions. This part investigates 
the potential factors that lead to insufficient risk assessment in the decision-making 
process. A model is developed wherein the business entity responsible for operating 
the project invests in obtaining risk-assessment information, while the decision-
making entity makes decisions based on its perceived balance of social costs and 
benefits. The analysis identifies several factors causing insufficient risk assessment: 
optimism about the risks involved on the side of the operating business entity, large 
private benefits associated with the project, a gap between the magnitude of the risks 
the operating entity perceives and the standards of judgment required by society, 
and ambiguous liability for compensation. Factors that do not deter the operating 
entity from effort in risk assessment include the ability to practically make its own 
decisions by capturing the decision-making entity and the ability to keep risk-related 
information confidential. 

The second part aims to identify the difficulties in decision-making in such 
situations by creating and analyzing a decision-making model for organizations that 
advance high-risk projects through trial and error. Even projects with significant risks 
may need to be considered for implementation given the expected benefits to society. 
In such examinations, it is crucial to determine whether it is possible to avoid a severe 
accident (i.e., to assess the extent of the risk). In most cases, it is common to estimate 
technical risks while trialing the project and make decisions incrementally. However, 
executing this step-by-step decision-making is challenging. The objective of this part

v



vi Preface

is to analyze the difficulty of incremental decision-making. Recognizing the charac-
teristics of such decision-making challenges is crucial to avoid severe accidents and 
prevent erroneous decisions. 

This study initially embarked on a different trajectory, focusing on empirical 
industrial organization. My interest was piqued by the peculiar characteristics of 
industries related to nuclear power generation, such as their multiple subcon-
tracting system. Despite being generally perceived as technologically advanced, these 
supporting industries appeared inefficient. I was intrigued by the factors impeding 
their efficiency, which I believed could influence the energy industry’s operation. 
However, the Fukushima Daiichi Nuclear Power Plant disaster prompted a reevalu-
ation of my research direction, leading to a temporary halt. As time passed without 
a clear research direction, debates on the structural issues behind Japan’s nuclear 
industry following the accident gradually subsided, and nuclear power operations 
resumed sequentially, with plants reopening one by one. It remains questionable 
whether policy measures adequately reflect the lessons learned from the major 
accident and whether the energy structure dependent on nuclear power is being 
reconsidered. 

Motivated by this context, this study was initiated to understand why no efforts 
have been made to reach a public consensus on the merits and demerits of nuclear 
power reliance, despite extensive research and debate. The study employs mathe-
matical model analysis, with models constructed to depict the situation leading to 
the accident at TEPCO’s Fukushima Daiichi power station. However, the study does 
not aim to use the model to identify the institutional factors in the Japanese energy 
industry that contributed to the accident. Instead, it seeks to answer the following 
question: Why is nuclear power being promoted without sufficient discussion and 
research? While I believe further research on this issue is necessary, I present my 
current analysis here. Numerous research questions remain. 

I express my gratitude to Chuo University for providing the opportunity to conduct 
this research. I also thank the participants in the Marketing Theory, Industrial Orga-
nization, and Business Economics Workshop held at Nanzan University’s Center 
for Management Studies, and Professor Teizou Anayama, who discussed the anal-
ysis developed in this book at the international conference by the Japan Economic 
Policy Association. I am grateful to Springer Nature publishing for the opportunity 
to publish research results, as well as to the editor, Mr. Yutaka Hirachi. Lastly, I thank 
Editage for their diligent proofreading of the authors’ challenging English text. 

A part of this work was supported by JSPS KAKENHI Grant Number 18K01582. 
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π(·) Probability a precursor of accident is provided 
ρ Decision where project execution is effectively decided in each case 

when the observed precursor can be kept concealed
∑ Collective term referring to ∑0, ∑1, and ∑2

∑i Specialized σ-algebra for scenarios with i observation(s) 
σ Subset of ∑ representing the condition under which the DM decides to 

execute the project 
σ∗ Optimal σ for the DM 
σA Optimal σ for the agent 
σi Subset of ∑i representing the condition under which the DM decides to 

execute the project 
σA 
1 Decision that optimizes the project value for the agent point-wisely 

τ Threshold value beyond which an accident occurs 
τ + Critical threshold of τ beyond which the agent’s project value increases 

with the second observation
Φ(·) Function used to define the expected project value in Chap. 6 
χ1, χ2 Boundaries separating the regions of x1 where the condition the agent 

exerts effort for the second observation
Ω Sample space of all possible outcomes of the observations 
ω Individual outcome within the sample space


