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occupational related exposure to asbestos are 
about 20% (200 persons) among 1000 number 
of deaths by the mesothelioma in our country. 

Fig.2 The trend of the asbestos volume of import and the 
number of deaths of mesothelioma 

In Japan, the Ministry of Environment 
decided the plant site boundary standards of 
asbestos  to be 10f/L in 1989. Since it is 
separated from the site boundary of a factory, 
and the place of residence 10 meter or more, it 
is expected that the asbestos concentration of a 
place of residence reduces into 1f / L or less.  

When it assumes that the asbestos 
concentration in the general environment of the 
urban areas of tens of years of ago was around 
1f/L, the excess death risk of asbestos exposure 
in the environment is about 10-4. 

This value is considered to be a rational 
value not consistent as compared with the result 
of the risk assessment estimated by WHO or 
U.S. EPA. 

WHO estimates that an asbestos fiber 
concentration of 0.1 f/L gives a total risk (lung 
cancer and mesothelioma) of 4x10-5 for 
smokers or 2.2x10-5 for nonsmokers  

Since the asbestos concentration in the 
environment of present our country is around 
from 0.1 to 0.2 f/L. Therefore, the health risk 
following exposure to the present 
environmental concentration of asbestos is 
about 10-5. We should control the scattering of 
asbestos into environment and prevent the 

inhalation of asbestos fibers by wearing an 
anti-dust mask (national assay disposable mask 
DS2, N95) .  
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The discussions and suggestions presented in this 
paper are written mainly from the viewpoint of my 
experiences. It may be not comprehensive discussions. 
However, I felt compelled to address problems 
relating to risk communication and uncertainty that 
occurred in the days following the earthquake, as well 
as the lessons learned from them. 
 
1. A risk governance system is important to making 
effective risk communication 

The Great East Japan Earthquake revealed that the 
ineffectiveness of risk communication mainly 
stemmed from the fragility of the administrative 
system. Before the earthquake, the Food Safety 
Commission of Japan (FSCJ)—established in 2002, 
just after problems with BSE—had made efforts to 
disclose information on food safety, perform risk 
assessments, and explore effective ways of improving 
risk communication. Following the radiation leakage 
from the Fukushima plant, the Japanese 
people—especially those who had lived in East 
Japan—had great worries about the aftereffects of that 
leakage. One point of concern was the direct effects 
stemming from radiation diffusion; another was the 
contamination of food with radiation. The Ministry of 
Health, Labor, and Welfare urgently set, on March 17, 
temporary permissible levels for radiation, and asked 
the FSCJ to make a risk assessment. The FSCJ issued 
on March 29 an emergency report on radioactive 
nuclides in foods [1,2]. People’s worries peaked at that 
time, prompting the need for risk communication 
about food safety. 

The FSCJ worked hard to supply this information 
and satisfy information needs, mainly by way of its 
website. I was a member of the conference of experts 

at the risk communication branch of FSCJ, and so I 
attended the meeting on March 20. However, the 
efforts put forward by the FSCJ were not very 
effective for the citizens; there were several reasons 
for this. 1) The visibility of the FSCJ was very low, 
and so people had not recognized the FSCJ as an 
important information source. 2) The FSCJ could not 
fulfill the act as a suitable information source as an 
organization given the nature of the Japanese 
bureaucratic process. There was no flexible 
administrative system to assist in coping with this 
huge disaster. For example, temporarily, the FSCJ 
could not sufficiently increase the number of 
personnel; due to this shortage of manpower, it was 
difficult to act urgently and be reactive to the situation 
as it changed. In addition, shockingly, scheduled 
personnel relocations were done as per usual, and 
some experienced FSCJ administrators were moved to 
other departments. 3) There was confusion within the 
FSCJ itself about the role of FSCJ vis-à-vis risk 
communication. For example, one conference member 
said that the dissemination of information about food 
safety was the role of media and companies, and not 
of the FSCJ. 4) Many releases of risk communication 
by FSCJ were not easily understood. Many delivered 
through the website had been written in 
“bureaucratese” that was not easily understood by the 
citizens. These problems were fundamentally caused 
by the administrative system. Therefore, an 
administrative system of risk communication, under 
the auspices of suitable risk governance, is required. 

 
2. A fundamental problem of the poor crisis 
communication by TEPCO 

A second issue pertaining to risk communication 
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concerned crisis communication by Tokyo Electric 
Power Company(TEPCO), following the Fukushima 
accident. Many Japanese had criticized the poor crisis 
communication by TEPCO and their concealment of 
information. It has been said that such concealment 
stemmed from TEPCO’s constitutional characteristics, 
but this alone cannot explain its poor crisis 
communication. I and Dr. Nakaune (2010) [3] asked 
13 adult women in semistructured interviews to assess 
a booklet about a nuclear power plant; we also 
explored why engineering accounting vis-à-vis nuclear 
technology was so difficult for people, just before the 
Great East Japan Earthquake. That study revealed that 
many interviewees felt uneasy about the precision of 
the bureaucratic expressions, and about the writers’ 
viewpoints used within that booklet; the general 
consensus was it was not intended for residents. Some 
of the interviewees even said that the language within 
the booklet was, at times, condescending. Such 
information releases were sources of distrust among 
citizens, and such writing styles were common among 
post-accident crisis communications. In the course of 
our own research, several nuclear power specialists 
told us personally that such writing styles were 
fundamentally unavoidable, because TEPCO was 
always at risk of prosecution; therefore, the major 
emphasis of its communications was not so much 
about making themselves easily understood, but in 
make legally defensible statements. TEPCO is a 
semiofficial and monopoly company, and so fears of 
bankruptcy as a result of poor crisis communications 
cannot motivate them to communicate clearly.  

This background information supports the 
assertion that there was poor crisis and risk 
communication delivered to the citizens of Japan 
following the earthquake; clearly, it is necessary to 
change such a system. For example, it is essential to 
draft a law obligating TEPCO to deliver honest risk 
communications, and there would be penalties for 
failure to do so. At the same time, within the new 
system, even if it were revealed later that a 
communicator’s messages during a crisis lacked the 
accuracy unintentionally and/or the benefit of citizens, 
that communicator may be given leeway, within a 
certain parameters. Again, these facts suggest the need 
for effective risk communication, supported by a 

comprehensive risk governance system.  
 

3. Importance of prompt dissemination of disaster 
awareness 

After the earthquake, many people in northeastern 
Japan lost their lives, because of either the earthquake 
itself or the flooding thereafter. Whether people can 
act quickly enough in evacuating can mean the 
difference between life and death. Several 
psychologists point out that the normalcy bias, which 
is embedded in each of us, might interfere with the 
taking of evacuation behavior. This normalcy bias is a 
“hardwired” defense mechanism that may be difficult 
to override through education alone. Rather, the speed 
with which disaster awareness information is 
disseminated is more important. I insist that there are 
two ways of inducing a prompt awareness of disaster 
conditions. One is to provide citizens with information 
not only after the earthquake but also beforehand. In 
Japan, many citizens have been taught since their 
elementary-school days how to behave during and 
after an earthquake. They are taught to “keep safe 
under the desk, and ensure an evacuation route.” 
Thereafter, Japanese citizens are taught to “gather 
information about the disaster”; in this case, however, 
the nature of the content we needed to gather was not 
specified. I believe that, with respect to the 
information disseminated, one must also “check the 
size and the center of the disaster” and take suitable 
evacuation and helping behavior based on that 
information.  

 
4. People living outside the Fukushima area 
recognize “Safe foods” as options, but the people of 
Fukushima don’t believe so 

The Japan Broadcasting Cooperation (NHK) aired 
on October 11, 2011 a documentary that focused on 
some of the citizens’ attitudes concerning food safety, 
as well as their resulting behavior [4]. At that time, the 
radioactive contamination levels of foods produced 
and put on the market were obviously within the 
regulation parameters set by the Japanese government. 
Even so, many people worried about whether the 
foods produced in the Fukushima and near areas were 
truly safe to eat; they especially worried about 
accumulative effects. In that NHK documentary, some 
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people living outside the Fukushima area said that 
they tried to buy foods produced in western Japan. In 
contrast, two people (a man and a woman) who lived 
in Fukushima said that they believed that the foods 
produced in Fukushima were safe, and that they ate 
them every day. One reason for their belief in this 
food’s safety, they said, was that they were familiar 
with the farmers who produced it; they didn’t want to 
support the harmful rumors. This was a very 
impressive and suggestive move: of course, they could 
have purchased food produced in other areas, but they 
had not; for them, this was not just about market 
options. They don’t believe to choose them freely, 
because I supposed that they might feel the foods are 
not the just “goods” that are exchangeable in the 
market. Traditionally, risk studies have strongly 
related to decision-making theory, and decision theory 
assumes that people choose options according to an 
assessed value for them at a specific point in time. 
However, these facts indicate that the decision-theory 
framework itself may not be effective or suitable in 
understanding the phenomena at work here. 
Conversely, the behavior of the citizens living outside 
the Fukushima area(i.e., treating foods as mere 
exchangeable goods and deferring every time to 
available options) may be shaped under modern 
market economy system. Under the system, people 
may believe that “ideally safe foods” are always 
supplied from somewhere as industrial products, if 
they want to. If so, it is reasonable to choose the foods 
that “seems to be” safer, even though it deliver a 
serious additional blow to the afflicted area. Harmful 
rumors pertaining to food safety pose a serious 
problem now. I insist that we had to have the other 
framework beyond economics-based, “reasonable” 
thinking for dispelling this problem. 

 
5. Active discussion on probabilistic safety is 
needed, based on the recognition of various 
probability interpretations  

After the earthquake, several papers and books 
touching on uncertainty problems in risk management 
vis-à-vis the Great East Japan Earthquake were issued, 
but their numbers were quite limited. More concretely, 
the problem was especially about probability. For 
example, one critic insist that using “probability” in 

safety engineering is outdated, and that the idea of 
complexity system analysis needs to be introduced. 
Katou(2011) [5] mainly focuses on an engineering 
system for disaster prevention, and discussions of 
probabilistic safety assessment (PSA) in nuclear 
power plants. I think several points in Katou’s(2011) 
[5] thinking are interesting and agreeable, but his book 
has a significant deficit: his assertions are based on the 
frequency interpretation of probability. As is well 
known, there are several interpretations of probability. 
Table 1 shows the four main modern interpretations of 
probability, based on Gillies (2000) [6]. These are 
representative interpretations, but the nature of 
probability used in real settings also varies. For 
example, risk calculated on the basis of statistics, that 
is, rates of automobile accidents, is interpreted as 
frequency probability. However, the probability used 
in weather forecasting is usually interpreted as 
epistemic probability. There has been a long 
discussion about whether these various types of 
probability should be recognized as being similar (see 
Hacking, 2001 [7]). In Japan, the these kinds of 
discussions are surprisingly not well known, because 
the books about this problem are quite limited 
compared to the other countries. And as a result, 
only a few point of view by a few Japanese authorities 
have been pervasive for a long time. In the case of 
discussions about this particular disaster, 
interpretations of probabilities critics had used seemed 
to be limited to the frequency interpretation; as a result, 
the discussion is often biased. The problem of 
uncertainty is so important to any discussion of risk, 
especially after March 2011, but biased discussions 
will lead to inappropriate solutions. It is essential to 
have fruitful discussions based on the recognition of 
various interpretations of probability. 

 

 
 
 

Table 1. Modern major interpretations of probability (based on Gillies, 2000)

INTERPRETATIONS ADVOCATORS

Logical probability
Keynes, J. M.
Carnap, R.

Subjective probability
Ramsey, F. P.
De Finetti, B.

Frequency interpretations
von Mises, R.
Venn, J.
Reichenbach, H.

Propensity interpretations Popper, K. R.

Epistemic
probability

Aleatory
probability
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Note 
This article is a summarized translation from the paper 
in Volume 21, Number 3 of Japanese Journal of Risk 
Analysis, 2011. 
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1. Introduction 

Risk communication is one of the important 
elements of food safety risk analysis. It is defined as 
the interactive exchange of information and opinions 
on risk, risk-related factors and risk perceptions 
among stakeholders (FAO/WHO, 2006). Kinoshita 
(2008) defined risk communication as the social skill 
of seeking a path to a solution through disclosing 
information on the risks to stakeholders as much as 
possible and thinking together. However, in practice, it 
is attended with a number of difficulties and not 
always successful.  

In the case of food contamination by radioactive 
materials derived from the accident at Fukushima 
Daiichi nuclear power plant, people are extremely 
anxious about health effects of radioactive materials, 
regard government and media with distrust and tend to 
lack scientific information. Such a situation not only 
requires risk communication but also indicates the 
severity of the environment for risk communication. It 
is required to develop an effective communication 
model. 

Considering the above, this study aims to provide 
an interactive and close risk communication model. In 
addition, it verifies the model and generates scientific 
information as a foundation of public abilities to 
examine information from media through risk 
communication. 
 
2. Interactive Risk Communication Model 

When we examine how to conduct communication, 
we must take into account the situations related to the 
risk. The health effects of radioactive materials are 
highly sensitive issues and seem to be related to the 
central value system of individuals. In addition, the 

public distrust of mass media, government and experts 
is very strong. Then people collect and analyse 
information by themselves and draw conclusions. As a 
result, they often hold strong beliefs and opinions that 
they feel they have to protect. Then, what type of 
communication is accepted by the public? 

The existing type of communication, such as 
public meetings in Japan, tends to be persuasive 
communication. It uses only information prepared 
beforehand and is held as a lecture given by experts. 
On the other hand, risk communication in our model 
aims to form a foundation of public abilities to 
examine and judge information from media. In our 
communication model, scientific information is 
prepared through communication, and two types of 
information are integrated: information that experts 
want to convey to the public and information that 
people are seeking. This process is interactive in terms 
of the following points. Experts provide information in 
response to participants’ questions, and participants 
examine the information through group discussion and 
raise their questions. 
   Our model consists of two stages and training 
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(Fig.1). The first stage is a focus group 
communication conducted by a team of experts, in 
which the expert team creates basic scientific 
information through group discussion. The second 
stage is wide-spread communication conducted by 
local officials or other operators using the information 
created in the first step. Before the second stage, it is 
necessary to train communicators. 

The first stage has four steps (Fig.2). First, a team 
of experts prepare scientific information for the 
first-round communication. In the first round, experts 
make a presentation, followed by a group discussion 
only by participating citizens. We call the discussion a 
‘horizontal discussion’ because it is only among 
citizens in the same position. It allows them to 
understand information deeply and to re-evaluate their 
own point of view. A team of experts extracts 
questions from the discussion, prepares information 
and conducts the second round. In the first stage, focus 
groups help the team of experts to evaluate perceptual 
cues and information processing, test materials of risk 
communication and assess risk-communication 
effectiveness (Desvousges and Smith, 1988).  
 
3. Implementation Plan: Date and Venue 

This paper focuses on the first stage. We 
conducted this stage in Tokyo and Kyoto from 
June to August, 2011. The participants were 51 
people aged from 30 to 49, with children; 3 
groups of 7 women living in the Kanto region (in 
Tokyo, on June 2nd and July 22nd,) 3 groups of 6 
women in the Kansai region (in Kyoto, on June 
4th and August 3rd,) and 2 groups of 6 men in the 
Kanto region (in Tokyo, on July 2nd and August 
6th). Howevwe, only 44 out of 51 participants 

attended both the rounds. The Kanto region is located 
in east central Japan, and the Kansai region is located 
in west central Japan.  
 
4. Focus Group Communication 

Table 1 summarizes the content of the scientific 
information that we prepared for the first-round 
communication. It consists of the accident of the 
Fukushima Daiichi nuclear power plant, effects of 
radioactive substances on the human body, effects of 
these substances in food that enters the human body 
and the rationale of regulatory standards. We presents 
the information to the participants for 20 minutes, and 
then asked them to hold a discussion on the basis of 
the information for approximately 30 minutes. They 
said that they learned some points, including 
background radiation and DNA damage and repair for 
the first time. Moreover some of them said ‘the effects 
on the human body are not so disastrous (in this 
situation)’. We presented only scientific information 
without such judgments; hence, the statement reflected 

55 
 



the participants’ own judgment based on the 
information we provided. 

From the first-round group discussion, a number of 
questions were extracted. To cover these questions, we 
prepared scientific information for the second-round 
communication (Fig.3). Due to the limited timeframe 
in communication, we decided to limit the content to 
measures such as inspection and effects on health. We 
gave a 30-minute presentation on the information, then 
had participants hold a discussion for 60 minutes (3 of 
8 groups discussed for 30 minutes, and then had a 

question and answer period with an expert of radiation 
biology). 
 
5. Change in Knowledge Level and Risk 
Perception: Pre- and Post-Communication 

After the second-round communication, we 
investigated what participants thought they understood 
better by means of open-ended questions. Nearly half 
of the 44 respondents replied that the information 
given in response to the first-round questions 
promoted their understanding, and 30% of the 
respondents answered that detailed data, numerical 
values and graphs helped to deepen their 
understanding. Some replied that they had a better 
understanding of health effects, method of removing 
radioactive substances from food and comparison with 
the cases of Chernobyl, Hiroshima and Nagasaki. 
However, we found this communication did not 
enhance their understanding of inspection measures 
(for further details, see Niiyama 2012). 

Before and after the focus group communication, 
we administered a questionnaire on risk perception 
and knowledge level, and some changes in knowledge 
level were observed (Fig.4). Before the 
communication, participants were unaware about the 
effects of radioactive substances on the human body 
and details of regulation, particularly DNA repair, 
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repair deficiency and rationale of regulation. However, 
the levels of these items were improved after the 
communication, indicating that the communication 
helped to develop their knowledge of these matters.  

Although this communication did not aim to 
produce any changes in participants’ perceptions, we 
found some changes in risk perception. Figure 5 
shows the mean ratings of magnitude of perceived 
risks on a 10-grade scale and pre- and 
post-communication. The perceived risk of radioactive 
substances in food and that of radioactive substances 
in the air or soil were both extremely high and nearly 
equal to that of E. coli before the communication. 
After the communication, the average scores of 
perceived risk of radioactive substances were not so 

high. However, on an individual basis, out of the 43 
respondents, the scores of 24 respondents decreased, 
those of 7 respondents did not change and those of 12 
respondents increased. 
 
6. Conclusion 

In the emergency situation following the 
Fukushima Daiichi nuclear power plant disaster, 
people found themselves under extremely stressful 
conditions. In those conditions, they were forced to 
make a variety of decisions affecting their daily lives 
while receiving different kinds of information. In this 
context, we conducted an interactive and close 
communication to form a foundation of people’s 
abilities to examine and judge information from media. 
Through the communication, we created basic 
scientific information on radioactive substances and 
revealed the necessary information for citizens 
(Table 2), which seems to apply to emergency 
situations in general. 

After the communication, we found that the 
knowledge level of participants improved and the 
scores of perceived risks changed. Most probably 
these changes resulted from provision of the detailed 
information which responded to their questions and 
allowed them to scrutinize the contents  and group 
discussion only among citizens. Therefore, we can 
conclude that the key elements of interactive risk 
communication are (a) horizontal discussions by 
citizens (group discussion in the first-round and 

second-round communication shown in Fig. 
2), (b) provision of scientific information 
responding to citizens’ questions (extracting 
questions from group discussion by citizens 
in the first-round communication, 
preparating information responding to the 
questions, and providing the citizens the 
information in the second-round 
communication) and (c) provision to citizens 
of detailed data that are open to their 
scrutiny and allow them the freedom to 
judge the health effects of radiation for 
themselves in this process. It is inferred that 
it is essential to incorporate the same 
elements into the second stage, wide-spread 
communication in the two-stage 
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communication model shown in Fig. 1. In the second 
stage, we use the scientific information which has 
been prepared in the first stage and meets the two 
elements, (b) and (c). Accordingly we can say that the 
element (a) is of particular importance in the second 
stage. 
 
Note 

This topic was originally talked in the symposium 
'Food safety' in World Congress on Risk 2012, on July 
19, 2012. 
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