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Abstract

This study developed a hypothesis model to explain decision-making process among Japanese public on
the matter of peaceful usage of radiation and atomic energy. This model was constructed before the 3.11
accident at Fukushima Dai-ichi nuclear power plant in 2011. In order to analyze our hypothesis model, a
systematic public opinion survey has been planned and performed. Effective procedures and measures for
public understandings on this matter in Japan have been discussed, mainly based on the results by the
surveys from 2006 to 2011. Japanese opinion of 15-79 years old has been surveyed five times using
“door-to-door and placement method”. Main question number for this survey is 24. The survey participant
number in each survey is 1,200. Following preliminary knowledge has been obtained through our
discussion based on our model and five times surveys for instance; (1) Japanese public lacks basic
knowledge on energy or natural resources, (2) Main reason of lack of the systematic knowledge on this
matter in public would be their no- interest, (3) providing appropriate information through TV programs,
news paper and internet is effective in order to send information as well as to rouse public interest on this
matter, (4), public needs more detailed information and explanation on the effect of radiation on human

body especially after the accident.

Keywords
decision-making process, usage of radiation, usage of atomic energy, hypothesis model, public

opinion survey
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1. Introduction

This study developed a hypothesis model to explain decision-making process among
Japanese public on the matter of peaceful usage of radiation and atomic energy. This model was
constructed before the 3.11 accident at Fukushima Dai-ichi nuclear power plant in 2011. In
order to analyze our hypothesis model, a systematic public opinion survey in Japan has been
planned and performed. Some preliminary knowledge based on the results [1][2][3][4][5] of the
surveys from 2006 to 2011 has been reported in this study. In addition, effective procedures and

measures for public understandings on this matter in Japan have been discussed.

2. Hypothesis model for decision making process of public

Figure 1 shows a hypothesis model for decision making process of public on the matter of
peaceful usage of radiation and atomic energy. This model has been discussed and developed by
us with great supports from some specialists. The model consists of 13 main keywords shown in
the figure 1 to explain several steps for decision making of public.

Decision making step would be started, for example, from a keyword of “general
knowledge and interests on every problem”. This keyword would be strongly related to “attitude
to usage of science and technology” each other. The attitude could be related to “attitude to
environmental problems” or “reliability to experts”. The attitude to environmental problem
would be related to “understandings on benefit or risk of usage of radiation and atomic energy”.
This step would be one example to explain a stream of decision-making process to “attitude to

usage of radiation and atomic energy” in our hypothesis model.

attitude to URAE"

/ (10-310-b10-n10-0) #JRAE= usage of radiation or atomic energy
/1

understandings of kenefit on URAE

(07-1,7-2 01 0-m) /
reliakility to government H reliability on nuclear technology

attitude to ervironmental problem ‘ reliakility to exparts (G11-1,11-212) (@1213-113-214) (Q15)

\ / ‘%amm public relation on URAE

persoralsocialsense of value Ly | attitude to usage of science | eyl general knowledge and interests image to URAE QA1 10-8,10-F10-z1 0-h,
(Q18) and technology (Q18) (1,2367-1,7-220) (Q045) 10711 011 0-k19,24)

understandings of risk of URAE(Q16,17)

/

reliability to peaceful URAE (Q21) L

\

1

I

Figure 1 Hypothesis model for decision making process of public on the matter of peaceful usage of

radiation and atomic energy
3. Public opinion survey

3-1. Determination of question series

Question series to be used for the public opinion survey to analyze our hypothesis model
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have been discussed through following two steps. The first step was based on some interviews
to several experts on fields of social psychology, usage of general science and technology, risk
communication, and radiation education etc. We received a lot of their suggestion on examples
of questions series and used them to establish the draft questions. The second step was
pre-survey on public opinion performed in 2006 using draft question series. Some questions
have been revised, deleted or added after the steps. Then main 24 question series from Q1 to
Q24 has been determined. Each question expresses an example of each decision-making step in
the figure 1. Key items of the questions are follows.

Q1; reserves/production ratio (RPR) of o0il ,Q2; relationship between carbon dioxide gas and
global warming, Q3; electric energy generation ratio by atomic power in Japan, Q4; image on
the word of “atomic power”, Q5; image on the word of “radiation”, Q6; basic knowledge on
radiation or atomic energy, Q7; interests on usage of radiation or atomic energy, QS8; present
information sources on atomic power or other energies, Q9; expectation for information sources
on atomic power or other energies, Q10; opinion on radiation or atomic energy, etc., Q11;
present reliability on experts or relating staffs on radiation or atomic energy fields, Q12;
expectation for experts or relating staffs on radiation or atomic energy fields, Q13; present
reliability on safety management for usage of radiation or atomic energy by Japanese
government or local governments, QI4; expectation for Japanese government or local
governments, Q15; general reliability on usage techniques of radiation or atomic energy in
Japan, Q16; anxiety on radiation, Q17; anxiety on radioactive waste disposal, Q18; general
opinion on science and technology, or on environmental problems, Q19; knowledge on topics
on atomic energy or other energies, Q20; opinion on future energy sources, Q21; reliability on
Japanese policy, safety management, or technology for peaceful usage of radiation or atomic
energy, Q22; active or passive access to information related to the TEPCO Fukushima Dai-ichi
nuclear power plants accident, Q23; anxiety on the TEPCO Fukushima Dai-ichi nuclear power
plants accident, Q24; free opinion on
information on radiation, atomic power, or other

energy sources.

3-2. Public opinion survey
The survey participant has been determined as
1,200 Japanese for each survey on public

opinion, aged from 15 to 79 years old. Sex ratio

of participant is half and half. Sample number in Figure 2 An image photo of “door-to-door and

each prefecture is arranged by the proportional placement method” for public opinion survey

method based on the population balance.
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Random sampling method to select the participant has been introduced using the Japanese

digital residential map database. Each survey method  pyple 1 public opinion surveys performed

is “door-to-door and placement method”, whose
ID Season
image photo is shown in the figure 2. 18 January 2007
Total five times surveys on Japanese public ond October 2007
opinion have been performed. Four times of them 3 October 2008
were surveyed in 2007 to 2010. The last one, the 5" 4" September 2010
survey was in November of 2011 after the accident. < March 2011,
TEPCO Fukushima Dai-ich NPP accident
. . 5" November 2011
4. Results and Discussion , ovenoer

Figure 3 shows outlooks of the five reports of the
public opinion surveys written in Japanese language. The
follows are preliminary results and discussion at this
stage quoted from the reports. Detailed throughout
discussion and precise analysis is now continuing.

Figure 3 Outlook of five reports of the public
4-1. Japanese public lacks basic knowledge opinion surveys written in Japanese language
on energy or natural resources.

Representative questions on this point are Q1 on the reserves/production ratio (RPR) of oil
and Q3 on the electric energy generation ratio of atomic power in Japan. Rates of the correct
answer in the five-time surveys using four pre-coded questions are; 34.8% (1*) 2 38.3% (2™
> 37.8% (3") 2 38.7 % (4™) > 38.5 % (5™) for Q1, and 39.3% (1*') > 36.5% (2™) > 39.8%
(3™) > 43.2% (4™ > 40.7% (5™) for Q3. The tendency has not been changed. This data shows

Japanese public could lack basic knowledge on energy or natural resources.

4-2. Main reason of lack of the systematic knowledge on this matter in public
would be their no- interest.

Before the accident, for example in the 2™ to 4™ reports, the tendency could be found. Among
the public who answers “toss-up” on the question on reliability to the government, local
governments, experts or relating staffs, there is some relationship between no-interest and
less-knowledge. For example, the results of Q8 show us related data.

According to the table 2, public answering as “toss-up” on the question on reliability to
government, local governments or experts tends to show much lower the total additional
percentage number. This would mean they tends not or less to receive information actively.
Less-interest might lead passive attitude. Passive attitude might lead less knowledge. Less

knowledge might lead no-interest. No-interest might lead no-knowledge. This would be a
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negative spiral.

Table 2 Total additional percentage number of tool options for receiving information or knowledge. Tool options
are internet, radio programs, museums, news papers, TV programs, magazines, books, and others. Number in the

columns is calculated as total addition of percentage number selecting any tool option.

Total additional percentage number (%)

Reliability to

Survey ID Reliability to experts
national/local governments
Answer group Yes Toss-up No Yes Toss-up No
ond 202.0 168.2 202.6 210.9 166.2 205.8
31 207.4 170.6 198.5 203.7 178.1 185.0
4t 198.4 176.5 184.0 197.8 177.3 181.3

4-3 Providing appropriate information through TV programs, news paper and
internet is effective in order to send information as well as to rouse public interest.

Especially for the public who answers as “toss-up” on the question on reliability to the
government etc., public acceptance activity to rouse their interests might be effective even using
some passive media such as TV program or news papers, etc. For example in the 5™ report, the
related results could be found. According to QS8, TV programs have been the best information
tool for all generations in the five surveys, as selected higher than about 80 %. News paper is
also better tool as selected over about 50 %. Especially for over 50 years old public, the selected
percentage is higher than 70%. According to the cross result of Q8 and Q9 of the 5" survey,
active information-collectors tends to select news paper (41.7 %) rather than passive collectors
(23.8%).

Internet involving searching engine (80.7%, the selection percentage is of the 5™ survey),
news sites (55.7%), government web-site (12.4%), research institute web-site (15.7%), twitter
sites (7.0%), or blogs (6.2%) as an effective information tool becomes more and more important
every year as shown in the table 3. Mobile phone and smart phone will be more effective tools
to access internet. Especially for the generations of 20-39 years old, the selected percentage on
internet as an information tool is much higher than the other generation bands. The tool to send
information would be effective for younger generation with interesting contents for them.

Contents reported in media such as TV program should be explained more in detail in news
paper and through internet in order to inform active public exactly. The combination is

important.
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Table 3 Percentage number to select internet as an effective information tool

ID Percentage number (%) to select internet as an effective information tool

Age band 15-19 20-29 30-39 40-49 50-59 60-69 70-79
1™ 16.0 18.2 13.0 14.2 5.9 43 2.2
2 16.0 16.6 17.7 14.6 9.5 3.7 0.8
31 20.0 24.9 13.5 12.6 8.6 5.2 3.0
4t 18.4 26.0 26.2 17.4 14.9 5.8 0.7
st 21.1 41.8 433 32.8 26.2 11.4 3.6

4-4. Public needs more detailed information and explanation on the effect of
radiation on human body especially after the accident.

After the accident, basic knowledge on radiation is repeatedly informed through media to
public. As the result of the situation, recognition ratio on exist of natural radiation in the 5"
survey became 41.9%, much higher than about 25% in the past four surveys in Q6. On the other
hand, recognition ratio on the relationship between dose and effect of radiation on human body
has not been changed as around 35%. This might be reflected to complicated status on
understandings of effect of low dose exposure less than 100 mSv even among the experts in this
field. Even if the percentage number is same, the meaning of results might not be same between
pre-accident situation and post-accident situation. The 5™ survey shows 40.9% of participants
selected the radiation from foods as one of the representative anxious targets, higher than the
other four surveys showing about 20 — 30%. This might be reflected to the fact of temporally
official controls on distribution of some food staffs and tap water. More direct questions in Q23
show the effect on food staffs (67.4%), the effect on environment (64.5%), and the effect on
human health (66.3%) due to the TEPCO Dai-ichi NPP accident become main anxious items in
the 5" survey. These three are most important targets of information public needs now.
Providing newest data, information and explanation continuously is a key. Especially on the
relationship between dose and effect of radiation on human body, additional explanation on the
reason or background of matter of opinion among experts is necessary. Understanding of
radiation protection is also effective for public to face and countermeasure the prolonged

exposure situation, and to make their own decision.

5. Conclusion
A hypothesis model to explain decision-making process among Japanese public on the
matter of peaceful usage of radiation and atomic energy has been developed. In addition, a

systematic public opinion survey from 2006 to 2011 has been performed in order to analyze our
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hypothesis model. Some preliminary knowledge has been obtained through our discussion
based on our model and five times surveys for instance; (1) Japanese public lacks basic
knowledge on energy or natural resources, (2) Main reason of lack of the systematic knowledge
on this matter in public would be their no- interest, (3) providing appropriate information
through TV programs, news paper and internet is effective in order to send information as well
as to rouse public interest on this matter, (4), public needs more detailed information and
explanation on the effect of radiation on human body especially after the accident.

We are now actually utilizing radiation and atomic energy in various fields such as medical,
agricultural, or industrial areas in the world. Public opinion on the matter of peaceful use of
radiation or atomic energy would of course change after accidents or disasters. It is very
important to adequately inform public requiring more detailed explanation on this matter with
appropriate measures by effective methods and routes. This could be helpful for them to make
their own decision on the future policy or course. Detailed, additional and specialized analysis

on the data based on our five-time public opinion surveys is now continuing.
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OVERVIEW OF THE STUDY

@ developed a hypothesis model to explain decision-making
process among Japanese public on the matter of peaceful usage
of radiation and atomic energy; constructed before the 3.11
accident at Fukushima Dai-ichi nuclear power plant in 2011

@ In order to analyze our hypothesis model, a systematic public
opinion survey in Japan has been planned and performed

@®Some preliminary knowledge based on the results of the five-
time surveys from 2006 to 2011 has been reported

@ discussing effective procedures and measures for public
understandings on this matter in Japan

attitude to URAE®
(Q10-31 0-b10-n10-0)

/ / i Hypothesis Model

Understancings of tenefit an LIRAE unerstanding of risk of URAECR161 7 "\ on Decision-Making Process

(Q7-4,7-210-110-m)
reliability to peaceful URAE {Q21)

+URAE= usage of radiation or atomic energy

)

decision-making process, usage of radiation, usage of
atomic energy, hypothesis model, public opinion survey

PUBLIC OPINION SURVEYS

@ participants; 1,200 Japanese for each survey

@15 to 79 years old. Sex ratio of participant is half &half.

@ Sample number in each prefecture is arranged by the
proportional method based on the population balance.

@ random sampling method

@ door-to-door and

Table 1 Public opinion surveys performed

reliabilty o government
(@1215-113-244)

attitude to environmental problem re liability an nuclear technalogy

| reliakility to experts (Q11-1,11-212) |‘—'|

plac method D Season
1 Tanuary 2007
204 October 2007

image to URAE
(Q45)

attitude to usage of science
andtechnology (01 8)

gereral knowledge and interests
(@1 2367-1,1-224)

perzonal soclal sense of value
(018)

H =

10-110-110-4,19,24)

<24 QUESTIONS > 3 October_ 2008
evaluationto public relation on URAE Q1; reserves, /pro duction Ao September 2010
(28-1,10-810-10-g1 O-h, U < March 2011,

PRELIMINALY RESULTS & DISCUSSION

Main reason of lack of the systematic
knowledge on this matter in public would be
their no- interest.

Japanese public lacks basic knowledge on
energy or natural resources.

Representative questions on this point are Q1 and Q3.
Rates of the correct answer in the five-time surveys
using four pre-coded questions are;

34.8% (1) > 38.3% (2"9) > 37.8% (3") > 38.7 %
(4t) > 38.5 % (5t") for Q1, and 39.3% (1) > 36.5%

(2") > 39.8% (3"¢) > 43.2% (4t") > 40.7% (5t) for Q3.

The tendency has not been changed.

Providing appropriate information through TV
programs, news paper and internet is effective
in order to send information as well as to
rouse public interest.
Especially for the public who answers as “toss-up” on
the question on reliability to the government etc.,
public acceptance activity to rouse their interests
might be effective even using some passive media
such as TV program or news papers, etc.

According to Q8, TV programs have been the best

as selected higher than about 80 %. News paper is also
better tool as selected over about 50 %. Active
information-collectors tends to select news paper
(41.7 %) rather than passive collectors (23.8%).

Internet involving searching engine (80.7%, the
selection percentage is of the 5 survey), news sites
(55.7%), government web-site (12.4%), research
institute web-site (15.7%), twitter sites (7.0%), or blogs
(6.2%) as an effective information tool becomes more
and more important every year.

information tool for all generations in the five surveys,

Before the accident, the tendency could be found.
Among the public who answers “toss-up” on the
question on reliability to the government, local
governments, experts or relating staffs, there is some
relationship between no-interest and less-knowledge.
For example, the results of Q8 show us related data.

Public answering as “toss-up” on the question on
reliability to government, local governments or experts
tends to show much lower the total additional
percentage number. This would mean they tends not
or less to receive information actively.

Less-interest might lead passive attitude. Passive
attitude might lead less knowledge. Less knowledge
might lead no-interest. No-interest might lead no-

knowledge. This would be a negative spiral.

Public needs more detailed information and
explanation on the effect of radiation on
human body especially after the accident.

Recognition ratio on the relationship between dose
and effect of radiation on human body has not been
changed as around 35%,, even after the accident. This
might be reflected to complicated status on
understandings of effect of low dose exposure less
than 100 mSv even among the experts in this field.

The 5t survey shows 40.9% of participants selected
the radiation from foods as one of the representative
anxious targets, higher than the other four surveys

Total additionsl percentage number (%)

Reliabilly to

snrvey 1D Reliability to experts

nationallocal governments

Answer group es Toss-up No Yes Toss-up No

24 2020 1682 2026 2108 1662 2058

3 2074 1706 1985 2017 1781 1850

& 1981 1765 1810 1978 1773 1813

showing about 20 — 30%. More direct questions in
Q23 show the effect on food staffs (67.4%), the effect
on environment (64.5%), and the effect on human
health (66.3%) due to the TEPCO Dai-ichi NPP
accident become main anxious items in the 5% survey.
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ratio of oil , TEPCO Fukushima Dai-ich NPP accident
Q2; relationship between s
CO, and global warming,

Q3; electric energy generation ratio by atomic power in Japan,

Q4; image on the word of “atomic power”,

Q5; image on the word of “radiation”,

Q6; basic knowledge on radiation or atomic energy,

Q7; interests on usage of radiation or atomic energy,

Q8; present info. sources on atomic power or other energies,

Q9; expectation for info. sources

Q10; opinion on radiation or atomic energy, etc.,

Q11; present reliability on experts or relating staffs on
radiation or atomic energy fields,

Q12; expectation for experts or relating staffs on radiation or
atomic energy fields,

Q13; present reliability on safety management for usage of
radiation or atomic energy by Japanese government or
local governments,

Q14; expectation for Japanese government or local
governments,

Q15; general reliability on usage techniques of radiation or
atomic energy in Japan,

Q16; anxiety on radiation,

Q17; anxiety on radioactive waste disposal,

Q18; general opinion on science and technology, or on
environmental problems,

Q19; knowledge on topics on atomic energy or other energies,

Q20; opinion on future energy sources,

Q21; reliability on Japanese policy, safety management, or
technology for peaceful usage of radiation or atomic
energy,

Q22; active or passive access to information related to the
Fukushima nuclear power plants accident,

Q23; anxiety on the Fukushima nuclear accident,

Q24; free opinion on information on radiation, atomic power,
or other energy sources.

STANDING POINT

@®actually utilizing radiation and atomic energy in various
fields in the world now 4 important to adequately inform
public requiring more detailed explanation on this matter
with appropriate measures by effective methods and routes
@ This could be helpful for them to make their own decision
on the future policy or course.

November 2011
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