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Abstract 
Following legislation entitled the “Specified Radioactive Waste Final Disposal Act”, the Nuclear  
Waste Management Organization of Japan (NUMO) was established in October 2000 as the  
implementing organization for geological disposal of vitrified high-level waste (HLW). 
Implementation of NUMO’s disposal project will be based on three principles: 1) respecting 
public initiative and opinion, 2) adopting a stepwise approach and 3) ensuring transparency in 
information disclosure. NUMO has decided to adopt an open solicitation approach to finding 
volunteer municipalities for Preliminary Investigation Areas (PIAs). The official announcement 
of the start of the open solicitation program was made on 19 December 2002. Although no 
official applications had been received from volunteer municipalities by the end of 2005, 
NUMO has been continuing to carry out various activities aimed specifically at public 
communication and encouraging dialogue about the deep geological disposal project. This paper 
summarizes the results obtained and lessons learned so far and identifies the issues that NUMO 
must tackle immediately in the areas of communication and dialogue. 

1. Introduction 
Geological disposal of vitrified high-level radioactive waste (HLW) is a pressing issue in Japan. 
The government passed the Specified Radioactive Waste Final Disposal Act in June 2000, with  

a view to ensuring systematic and safe disposal of HLW. The Act calls for the establishment of 
an implementing body with responsibility for disposal, for funding arrangements to cover the 
costs of disposal and a three-stage site selection process consisting of the following steps 
1)In the first stage, Preliminary Investigation Areas (PIAs) for potential candidate sites are 

identified based on area-specific literature surveys focusing on the long-term stability of the 
geological environment. 

2)Detailed Investigation Area(s) are then selected from the PIAs through surface-based 
investigations, including boreholes, carried out to evaluate the characteristics of the geological 
environment. 

3)In the third and final stage, detailed site characterization, including underground experimental 
facilities, will lead to selection of the site for repository construction. 

NUMO’s mission is to site and implement a repository for all the HLW arising from 
reprocessing of spent reactor fuel in Japan. Having observed that failures in siting programs 
worldwide are more often due to societal than to technical issues, NUMO decided to adopt an 
“open solicitation” approach to finding PIAs and initiated this process in 2002. NUMO has 
invited municipalities throughout Japan to consider volunteering as candidate areas for 
investigating the feasibility of constructing a deep geological repository. After preliminary 
confirmation of the geological conditions in the volunteer areas, NUMO will conduct literature 
surveys based on records of geological history. The results of the literature surveys will be  
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Figure.1 Three stages of the site selection process (ref.1)
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Figure.2 Response after receipt of an application from a municipality (ref.1)
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documented in reports and an opportunity will be provided to the relevant municipalities to read 
these reports and to give their comments and opinions. Fig. 2 shows the selection of Preliminary 
Investigation Areas (the first stage). Selection of Detailed Investigation Areas (the second stage) 
and selection of the site for repository construction (the third stage) will follow the same 
procedure, based on the results of preliminary and detailed investigations. To date, no application 
has been received from a volunteer municipality. One of the main reasons for this is considered 
to be a lack of public information about HLW and geological disposal. The extent of public 
involvement in the decision-making process, namely the aforementioned response after receipt 
of an application, is also not widely known. Public acceptance is vital for implementing the 
HLW disposal project. NUMO’s top priority is thus to obtain public trust and confidence and to 
disseminate a wide understanding of the HLW disposal project. In order to better understand and 
improve the existing situation, NUMO has attempted to analyze public perspectives of HLW 
and deep geological disposal. This paper describes the results obtained and the issues that 
NUMO must tackle immediately. 

2. Analysis of public interest in safety issues 
Public involvement is essential in pursuing a deep geological disposal project in Japan. The 
disposal project for HLW adopts a challenging new approach that has to ensure public 
understanding of the issues involved and, from a technical aspect, long-term safety extending 
over thousands of years. NUMO believes that transparency in information disclosure, 
particularly on safety issues, is indispensable for generating public trust in the project.  
NUMO has been conducting various measures aimed at gaining public confidence, including 
efforts to explain the fundamental technical safety of geological disposal. 

2.1 Group interviews 
In 2002, NUMO conducted 13 group interviews in order to better understand public interest and  
concerns related to deep geological disposal. A total of 78 people, randomly selected from a list 
of a Tokyo-based public survey firm, contributed to the interviews. Better ways were also sought 
to convey safety-related information to the public. The group interviews were conducted with 
members of the public, including 12 university students, 12 housewives, 12 engineers, 24 
businessmen,6 schoolteachers, 6 municipal government staff and 6 senior citizens (over 60 years 
old). Groups, each consisting of six individuals, were formed by occupation and held a two-hour 
session on deep geological disposal. The session consisted of preliminary interviews, free 
discussions aimed at understand existing knowledge, presentations about deep geological 
disposal, questions and answers about the presentations and post-presentation interviews. 
Comparisons of pre- and post-interview questionnaires about the safety and importance of 
geological disposal are shown in Fig. 3 and Fig. 4 respectively.  
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Figure.3  Perceived risk associated with deep geological disposal (ref.2)
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As shown in Fig. 3, in the pre-interview questionnaire survey 66.7 percent of the interviewees 
were anxious about deep geological disposal, whereas 18.1 percent responded that they were 
fairly comfortable with the idea. The remaining 15.3 percent remained neutral. Subsequently, in 
the post-interview questionnaire survey, 47.9 percent of the interviewees commented that they 
still felt unsafe, but the percentage of those who felt safe had increased to 33.8. This appears to 
be because public information needs were temporarily fulfilled and the interviews were 
perceived positively as an opportunity to learn and think about deep geological disposal, a topic 
with which most people are not familiar. 

In Fig. 4, the pre- and post-interview questi aire surveys highlighted the fact that, after 
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Figure.4  Perceived importance of deep geological disposal (ref.2)

onn
learning about the role, advantages and risks associated with deep geological disposal, the 
interviewees who initially took no position on the construction of a repository later replied that 
constructing a repository was inevitable. The increase in the category “perceived as necessary” 
was mainly due to the fact that interviewees who showed no interest in the pre- interview 
questionnaire survey ultimately comprehended the need for deep geological disposal. 

Fig. 5 shows the changes in people’s feelings about geological disposal after being
with detailed information on the geological disposal program. After interview, images of 
utility, safety and familiarity usually tend to increase. Information on the risks associated with 
geological disposal and associated technical explanations cannot generally be easily understood  
by lay people. However, the results of the interviews suggest that even such complex 

Figure.5  Results of pre- and post-interview questionnaires. (ref.2)
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information can be understood better as a result of introductory lectures and discussions. The 
overall result of the survey of impressions before and after the group interviews showed a fairly 
positive trend, with all the groups making progress on questions regarding safety, feelings of 
security, usefulness, familiarity and so forth. The results suggest that providing relevant 
information is a very useful way to reduce major concerns regarding HLW disposal. The input is 
also useful for identifying factors relating to safety issues that are considered to be important for 
gaining public acceptance of the HLW program. From the results, the following five aspects 
emerged as general characteristics: (1) Most people have no concrete image of what HLW 
actually is. (2) Many people would like to know how issues associated with HLW disposal were 
perceived socially at the beginning of development of the nuclear power program. (3) Instead of 
being concerned about long-term safety, people tend to worry more about risks in the immediate 
future, such as operation of reprocessing plants and transportation of HLW. (4) Some people 
expect major future developments in science and technology, so they do not recognize 
geological disposal as being a “favorable” strategy at present. (5) The NIMBY syndrome clearly 
exists in the case of the HLW repository siting. 

2.2 Social surveys in Japan 
In 2003 and 2004, NUMO conducted surveys in metropolitan areas and relatively small-sized 
municipalities (population < 200,000), to examine current concerns of the public regarding 
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Fig. 6 shows the public concerns that arise in daily life. Greater concerns in both metropolitan 
and provincial or rural areas 

Figure.6  Public concerns in daily life (ref.3)

are pension issues, economic trends and t
 is of relatively low concern to the publ , with

and provincial areas, while Fig. 8 shows images of nuclear power plants (NPPs) in metropolitan 
areas. Higher rated images associated with HLW are radiation, environmental destruction and 
danger in both metropolitan and provincial areas; higher rated images associated with NPPs are 
radiation, power and accidents. The public that had an image of danger showed a rating of 6% 
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for NPPs and 11% for HLW. For the image of “scary”, the rating showed a similar result to 
previous one, with 4% for NPPs and 7% for HLW. The survey result also suggested that the 
public had a positive perception of NPPs as a power resource. Thus, it can be said that HLW is 
rejected more emotionally by the public as compared to NPPs. These results indicate that the 
majority of the public in Japan does not recognize HLW as a pressing issue that needs to be 
resolved. Identifying how to generate and communicate more effective and appropriate 
information on the HLW issue should thus be considered a priority. 

2.3 Simulations 
In an effort to further promote public involvement in the HLW disposal project, NUMO 
conducted a study in 2005 using simulation to explore the possible outcome of involving the 
public in the siting of a HLW repository. The HLW disposal project is highly public in nature 

Figure.7  Images of HLW in metropolitan and rural areas (ref.3)

Figure.8  Images of nuclear power plants in metropolitan areas (ref.3)
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and requires long-term commitment on the part of those who advocate it. It is therefore 
important to gain sufficient public acceptance and to acknowledge the conclusion of the public 
as a whole as reached through active public involvement and self-initiatives in the 
decision-making process. Although the conclusion of the public as a whole may not always 

y individual, it is still the decision reached by the public through active 

each lasted for 3 hours. Invited to participate were approximately 30 students from colleges and 
graduate schools, particularly those majoring in social and natural sciences. The theme of the 
simulation was “how to judge and decide on applications of municipalities as Preliminary 
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involvement and discussion. It is therefore difficult to believe that public opposition to the 
original outcome would greatly increase. The simulations, or discussions, were held twice and 

Investigation Areas for a HLW repository”. The results showed that the benefits of applying to
host a repository are perceived to be government subsidies, creation of employment 
activation of other industries; in other words, there was an expectation of regional development
and contribution to the economy. On the other hand, disadvantages are considered to be loss
independence of the host community, deterioration of the community image, environmen
concerns, friction with surrounding communities and risk concerns for future generations. Th
results suggest that public debate at community level requires the following three elements: (1
opportunities for community residents to learn about the HLW disposal project and it
implications from various perspectives, (2) sufficient time for them to understand the necessit
of the project and pertinent safety measures and (3) opportunities for public meetings where
individuals can exchange their views. It was also revealed that the three-stage approach to si
selection was considered to allow people sufficient time to debate the possibility of being a host
community for the repository. In order to gain public acceptance for the HLW disposal project i
future, it is essential to modify the public involvement process and to develop appropriat
responses, bearing in mind the result of the simulations discussed above. 

3. Conclusions
NUMO is conducting various activities, including the efforts described in this paper, aime
specifically at developing confidence on the part of local stakeholders.From studies of pub
interest in the geological disposal issue, the following has been observed: 
1)In Japan, the public generally understands the need for nuclear facilities, but this is not true for 

geological disposal. This is partly because geological disposal is not perceived as being on t
immediate agenda. On the other hand, the general image of HLW changed positively af
information on HLW disposal was provided to interviewees. Providing relevant,
understandable information thus proved to be a very useful way to mitigate major concerns 
regarding HLW disposal.  

2)In addition, when the investigations using simulations were conducted for smaller groups, 
was suggested that public participation in the decision-making process would improve pub
acceptance .  

3)For promoting HLW disposal in future, public acceptance and active involvement of lo
stakeholders in the decision-making process will be essential elements of the program. 

4)Based on the results of these investigations, NUMO will continue to develop interactiv
communication activities aimed at gaining public acceptance of the HLW disposal project.  
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