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Abstract- Many problems of radioactive waste management in Japan have not been solved. For example, the final disposal 
facilities of high-level radioactive waste (HLW) have not been agreed on by the residents of candidate municipalities, even 
after Fukushima accident. In order to move this agenda forward, it is important to know people’s attitudes toward this issue. 
We investigated whether and how “Spiral of Silence” phenomenon is observed in attitude formation on claims related to HLW 
disposal. We analyzed the results of an online survey in 2016, and confirmed that “Spiral of Silence” works in attitude 
formations and that it can be interpreted in a dual-process model of information processing. We also found that “Spiral of 
Silence” works not only in the associative process (System 1) but sometimes in the reflective process (System 2) and even in 
the opposite direction from what “Spiral of Silence” predicts. 
 
Index Terms- high-level radioactive waste (HLW), NIMBY, dual-process model, spiral of silence.  
 
I. BACKGROUND 
 
East Japan Earthquake and the following nuclear 
accident of Fukushima-dai-ichi power plant have 
continued to have a lot of influence over nuclear 
policies around the world, including back shift from 
nuclear declared by Merkel government in Germany. 
Nevertheless, while social recognition and awareness 
of nuclear waste and needs for its disposal sites is 
increased, political debates on nuclear waste policies 
remain inactivated. This contrasts with situations in 
other countries like France and South Korea, where 
increase in social awareness of nuclear waste disposal 
pushed forward relevant political agenda [1]. 
As a result of lacking discussion, many problems of 
radioactive waste management in Japan have not been 
solved. Among all, the final disposal facilities of 
high-level radioactive waste (HLW) have not been 
agreed on by the residents of candidate municipalities, 
even after Fukushima accident. Why wasn’t the 
agenda on nuclear waste disposal set in Japan even 
after critical incidents like the earthquake and the 
nuclear accident? 
In order to answer this question and to move this 
agenda forward, it is important to know people’s 
attitudes toward this issue. Once people recognize that 
many people around her feel fear and anxiety on 
nuclear power after the earthquake, it is difficult to 
claim the necessity of nuclear facilities including 
disposal sites, and this again helps to exclude related 
discussions out of political agenda. This phenomenon 
is called “Spiral of Silence” in social psychology 
literature [2] and it is generally observed in social 
attitudes which divide the society between for and 
against the issue. 
We investigated whether and how “Spiral of Silence” 

phenomenon is observed in attitude formation on 
claims related to HLW disposal. We analyzed the 
results of an online survey in 2016, and confirmed that 
“Spiral of Silence” works in attitude formations and 
that it can be interpreted in a dual-process model of 
information processing. We also found that “Spiral of 
Silence” works not only in the associative process 
(System 1) but sometimes in the reflective process 
(System 2) and even in the opposite direction from 
what “Spiral of Silence” predicts.  
This paper is structured as follows: the next section 
declares the framework and models applied in this 
paper and states our aim of the study. This section 
introduces results and implications from previous 
studies as well. Section 3 explains the settings of our 
online survey experiment and operationalization of 
variables we focus in this study. Section 4 shows the 
results of the analysis and Section 5 concludes. 
 
II. FRAMEWORK, RELATED STUDIES AND 
OBJECTIVES 
 
A. Dual Process Model and Spiral of Silence 
“Spiral of Silence” phenomenon explained in the 
previous section can be understood in the framework 
of dual-process model(s). This theoretical framework 
assumes two types of information processing in 
human being, unconscious and associative process 
(System 1) and conscious and reflective process 
(System 2). Among series of models based on the 
framework proposed in various academic fields, the 
elaboration likelihood model is one of the most 
well-known type of dual-process models regarding 
attitude formation and persuasion [3]. In this model, 
unconscious and associative process (System 1) is 
called the “peripheral route”, since information 
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processing with System 1 does not investigate the 
issue in detail, and form attitudes in speedy manner, 
using what is called “peripheral information”. 
Meanwhile, conscious and reflective process (System 
2) is called the “central route” since attitude formation 
with System 2 is based on careful investigation of the 
focused issue, which usually takes time and efforts. 
While social psychology on persuasion and marketing 
research are the main fields of application of this 
model, more recently studies have actively applied this 
model to people’s policy attitudes and satisfaction 
with public services [4]. Using this model, some 
studies interpret the case of political dispute on 
disposal facility siting in 2007, when Toyo town in 
Kochi prefecture applied for the feasibility study of 
siting disposal facilities for the first time in Japan but 
withdrew its application after political conflicts and 
resign of the town mayor [1,5]. These studies point out 
that in the Toyo-town case, residents’ attitude 
formation with the peripheral route (unconscious and 
associative process; System 1) and failure in switching 
their information process to the central route avoided 
the conscious agenda setting in the society. 
If the central route is used in attitude formation 
regarding nuclear issues, risks and benefits of 
accepting disposal sites are carefully examined based 
on scientific evidence. Here, quality of information 
they have is important criteria for utilizing the 
information for attitude formation. If this is the case, 
risks are not overestimated, and people can 
understand and judge on necessity of disposal sites for 
the society and possible compensations their 
community receive once they accepted siting the 
facility.  
Then, in contrast, what kind of information serves as 
“peripheral information”? Trust in information source 
and quantity (not quality) of information is thought to 
be part of “peripheral information” in attitude 
formation on nuclear issues [5]. In this view, “Spiral 
of Silence” phenomenon can be observed when people 
use peripheral route (unconscious and associative 
process; System 1). 
Whether a person uses the peripheral route 
(unconscious and associative process; System 1) or the 
central route (conscious and reflective process; system 
2) depends on his or her interest and knowledge on the 
issue. When a person has a high interest or knowledge 
in the issue, (s)he tends to ponder over the problems, 
his or her values and what others say, and decide his or 
her position (attitude) on the issue. However, when a 
person has a low interest or knowledge in the issue, 
(s)he is not motivated, or even (s)he is motivated, (s)he 
does not have enough knowledge to consider the issue. 
In this case, (s)he uses the peripheral route, where his 
or her attitude formation may be based on how many 
people and what kind of people around them think 
about the issue. 

B. Objectives 
As discussed so far, clearly “the opinions of others” 
play an important role in attitude formation using the 
peripheral route (especially how many and what type 
of people are these “others”), but they can also 
influence attitude formation using the central route. 
Therefore, our study aims to answer the following two 
questions: In the context of HLW disposal, do the 
opinions of others work as “peripheral information” 
and can yield “Spiral of Silence” as is pointed out in 
previous studies [1,5]? What kind of effects do the 
opinions of others have for attitude formation using 
the central route in this context? 
Furthermore, some studies [6,7] mention that different 
types of attitude formations are observed between 
supportive people and unsupportive people for siting 
disposal facilities. As we explain in detail in the next 
section, the position of people towards siting disposal 
facilities is important not only in substantially but also 
in logically. Our online survey experiment can 
rigorously examine the effect of “the opinions of 
others” among different types of people (high and low 
knowledge; positions for the acceptance of siting the 
facility), which have been studied mostly in qualitative 
ways so far. We also examined the difference among 
several facets of attitude toward HLW disposal. 
 
III. ONLINE SURVEY EXPERIMENT 
 
In this section, we explain the settings of our online 
survey experiment. To interpret the result accurately, 
we need careful attention to the logical relationship 
between the actual mechanism where “the opinions of 
others” works and what we can observe in our survey 
experiment as we explain below. Similar 
consideration is given in a previous study on 
customers’ information processing of shopping 
website in the field of marketing science [8]. 
As mentioned above, knowledge about the issue is 
considered to decide the tendency of using whether the 
central route or the peripheral one when they form the 
attitude on the issue. Studies have also used 
knowledge as an indicator of tendency to use the 
central route or the peripheral route, and ones about 
attitude formation about nuclear power also follow 
this manner [9,10]. Here we adopt the same strategy 
and divide our people into two clusters: high 
knowledge and low knowledge about nuclear issues. 
The former cluster is considered to use the central 
route when they make attitudes towards HLW 
disposal, while the latter one is thought to use the 
peripheral route in the same attitude formation.  
In order to see the effect of “the opinion of others” 
experimentally, in our survey, each group is further 
divided into two groups in a random manner: majority 
treatment group, where we give the message telling 
that their view or position on accepting disposal 
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facilities (supportive or unsupportive) is majority, and 
minority treatment group, where we give the message 
that their view is minority. 
Suppose that we observe difference in expressed 
attitude toward acceptance of HLW facilities between 
majority treatment group and minority treatment 
group within low knowledge cluster. People in 
majority treatment group express more supportive 
attitude toward their views and people in minority 
treatment group do not (i.e. hesitate to express 
supportive attitude toward their positions). 
Meanwhile, such difference is not observed within 
high knowledge cluster. Does this observation mean 
that people in low knowledge cluster form and express 
the attitude through the peripheral route using the 
information on “the opinions of others” as a peripheral 
information, while people in high knowledge cluster 
are not influenced by the information on “the opinions 
of others” and used the central route for their attitude 
formation (as we expect)?  
Logically, this observation is a necessary condition but 
not a sufficient condition for the claim that “the 
opinion of others” information is used as a peripheral 
information in attitude formation on siting HLW 
disposal facilities. Observing difference described 
above between majority treatment group and minority 
treatment group (within low knowledge cluster) 
means that on average people are influenced by “the 
opinions of others” information regardless of the 
values on other covariates they possess. However, 
failure in observing such difference (within high 
knowledge cluster) only means that ON AVERAGE 
people are not influenced by “the opinions of others” 
information. If we have another covariate which 
characterize some uniqueness among people in the 
same cluster, for example their position on accepting 
disposal facilities (supportive or unsupportive), this 
may (but not necessarily) mean that some part of 
people (e.g. supportive people) in the cluster receive 
an positive influence from “the opinion of others” 
information, while others (e.g. unsupportive people) 
in the same cluster get a negative one, which yields the 
observed result that ON AVERAGE people in the 
cluster are not influenced by “the opinions of others” 
information.  
Therefore, in order to investigate the effects “the 
opinions of others” have accurately, we need to 
incorporate the covariate(s) that are thought to be 
important in characterizing some uniqueness among 
people (in this study we take position on accepting 
disposal facilities: supportive or unsupportive), other 
than experimentally operated variable (majority or 
minority) and our key conceptual independent 
variable (high knowledge and low knowledge, which 
represent central-route users and peripheral-route 
users in their attitude formation on HLW disposal 
respectively). 

We have conducted the online survey about HLW 
disposal and nuclear power continuously since 2011 
(which is before the earthquake and Fukushima 
accident) [11]. In a wave of 2016, we conducted the 
survey for the 1194 samples from the registered 
monitors of Cross Marketing Inc. during February to 
March. Since we do not have questions on knowledge 
about HLW disposal in a wave of 2016, we need to 
incorporate the answers we got in the previous year. 
So our sample used in the analysis is limited to 954 
panel respondents and in this sense our result need to 
be interpreted cautiously considering this sample 
limitation. Among 954, 610 are male and the other 
344 are female, on average 51.5 years old. No missing 
value is found in our dataset because online survey 
system requires to answer all the questions, and they 
cannot send their answers when they fail in 
responding all. 
Knowledge is measured by responses to the question: 
“How much do you have knowledge about the 
following thing related to nuclear power: High-level 
radioactive waste?” which was included in a survey 
wave of 2015. The responses are chosen from “1: have 
knowledge enough to explain it to other people”; “2: 
have a good knowledge about it”; “3: just have heard 
about it”; and “4: have not heard about it”. We divide 
the respondents so that people who choose 1 or 2 fall 
in high knowledge cluster, and otherwise in low 
knowledge cluster. As is mentioned above, the former 
cluster is considered to use the central route when they 
make attitudes towards HLW disposal, while the latter 
one is thought to use the peripheral route in the same 
attitude formation. 
 Respondents’ Position on accepting HLW disposal 
facilities is measured by responses to the question: “If 
your residential city or town government decided to 
apply for the feasibility study of siting HLW disposal 
facilities in your city or town, would you be supportive 
or unsupportive for the decision?” The respondents 
are explained the process of deciding final HLW 
disposal facilities planned at the time of the survey 
before answering this question. The responses are 
chosen from: “1: Supportive”; “2: Leaning 
supportive”; “3: Leaning unsupportive”; and “4: 
Unsupportive”. We divide the respondents into two 
typess, supportive and unsupportive, where people 
choosing 1 or 2 fall in the former one, otherwise in the 
latter one. 
Division of the samples between majority treatment 
group and minority treatment group was done in a 
random manner. The respondents are randomly 
shown either of the two following statements (we call 
them unsupportive- and supportive-dominant 
respectively): (1) “Extracted samples from our past 
survey show that 30% of them would support the 
decision and the remaining 70% would be 
unsupportive if their residential city or town 
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government decided to apply for the feasibility study 
of siting HLW disposal facilities in your city or town.” 
(2) “Extracted samples from our past survey show that 
70% of them would support the decision and the 
remaining 30% would be unsupportive if their 
residential city or town government decided to apply 
for the feasibility study of siting HLW disposal 
facilities in your city or town.” Showing statement (1) 
works as a minority treatment and showing statement 
(2) works as a majority treatment for supportive-group 
respondents, while showing statement (1) works as a 
majority treatment and showing statement (2) works 
as a minority treatment for supportive-group 
respondents. For the convenience of showing the 
results in graphs, we use supportive- and 
unsupportive-dominant for describing two treatment 
groups and their expenrimentally given environments 
rather than majority and minority we used in the 
explanation above. Table 1 summarizes division of 
samples and the number of them fell in each category. 
 

Table 1: Division of Samples 

 

 
 
Our dependent variable, attitude(s) toward HLW 
disposal, is measured by respondents’ agreement with 
eighteen statements regarding positive and negative 
impacts of siting the facility. Among eighteen, nine 
are about negative impacts: “1: Public opinions are not 
heard well.”; “2: Nuclear waste disposal is done for 
the actors with special interests on it.”; “3: Candidates 
of disposal sites are not decided in a fair manner.”; “4: 
There are many unnecessary things happening in 
nuclear waste disposal.”; “5: They are building useless 
facilities.”; “6: They are destroying the 
environment.”; “7: They are wasting taxes.”; “8: 
Safety is not secured.”; and “9: Information is not 
disclosed in an appropriate manner.”, and the other 
nine are about positive impacts: “10: Facilities are 
beneficial for people’s livelihoods.”; “11: Facilities 
are beneficial for securing peoples’ lives and their 
properties.”; “12: Facilities are beneficial because they 
promote employment.”; “13: Facilities contribute to 
Japan’s economy.”; “14: They are necessary for 
making our country beautiful.”; “15: They are 
necessary for our generation.”; “16: They are 
necessary for the generations of our children and our 
grandchildren.”; “17: Safety is secured by science and 
technology.”; and “18: Information including one on 
risks is disclosed in an appropriate manner.”. The 
responses are chosen from: “4: Agree”; “3: Agree if I 

were to answer”; “2: Disagree if I were to answer”; 
and “1: Disagree”. 
“Spiral of Silence” assumes that a respondent who 
recognize his or her position might be minority should 
express supportive attitude less towards similar 
statements with his or her position, while one who 
recognize his or her position positon might be 
majority should express supportive attitude more 
towards such statements. Therefore, if “Spiral of 
Silence” applies in the context of HLW disposal, 
supportive-dominant environment should increase 
peoples’ agreements with positive statements and 
decrease ones with negative statements, while 
unsupportive-dominant environment should increase 
peoples’ agreements with negative statements and 
decrease ones with positive statements.  
We suppose that this phenomenon would be observed 
only in low knowledge cluster, where people are 
considered to have a tendency to take the peripheral 
route in their attitude formation, using “the opinions 
of others” as a clue: peripheral information. 
Meanwhile, we suppose that this phenomenon would 
not be observed in high knowledge cluster, where 
people are considered to have a tendency to take the 
central route in their attitude formation. However, this 
lack of observation should be examined further by 
dividing respondents based on their positions on 
accepting HLW disposal facilities because “the 
opinions of others” might have different effects 
depending on their positions whose example case we 
have explained above. We also compare these effects 
among eighteen different facets of attitude toward 
HLW disposal that have also been described above in 
this section. 
 
IV. RESULTS 
 
Figure 1 and 2 show the average agreement levels for 
each statement (negative ones for Figure 1 and 
positive ones for Figure 2) in eight groups of the 
respondents (two experimental environments and four 
clusters of respondents). Note that higher values in 
vertical axis indicate more average agreement 
observed. (This graph expression is adopted from Liu 
and Shrum’s study [8].) High knowledge and low 
knowledge clusters, which represent (assumed-to-be) 
central-route users and (assumed-to-be) 
peripheral-route users in their attitude formation on 
HLW disposal, are represented in solid and dashed 
lines respectively. As a basic observation, we can find 
that compared to people who have supportive 
positions on accepting HLW disposal facilities, ones 
who have unsupportive positions agree more with 
negative statements (Figure 1) and agree less with 
positive statements (Figure 2).  
To see whether “Spiral of Silence” is observed, we 
compare left and right in the graphs (unsupportive and 
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experimental environment and supportive one 
respectively) and compare the slopes for solid lines 
and for dashed lines (high knowledge; central-route 
users and low knowledge; peripheral-route ones 
cluster respectively). As indicated in the last part of 
the previous section, if “Spiral of Silence” applies in 
the context of HLW disposal, supportive 
[unsupportive] –dominant environment should 
increase [decrease] peoples’ agreements with positive 
statements (upward, positive slopes in Figure 2) and 
decrease [increase] ones with negative statements 
(downward, negative slopes in Figure 1). 
Does this phenomenon is observed only in low 
knowledge cluster, and not in high knowledge cluster 
as we suppose? Obviously, this can be checked by 
comparing slopes in Figure 1 and 2 for dashed lines 
and solid lines, and Table 2 summarizes the results of 
statistical tests of difference in average between 
unsupportive-dominant and supportive-dominant 
experimental environments of each question for each 
cluster of respondents, which tests data supports the 
null hypothesis that the slope is zero. 
Due to the limited number of samples that with low 
knowledge and supportive position on accepting 
disposal facilities, the test results on that cluster 
sometimes fails to detect statistically significant 
difference in average agreement between 
unsupportive- and supportive- dominant  

experimental environments. However, in many facets 
of attitudes, regardless of whether respondents take 
supportive or unsupportive position on accepting 
disposal facilities, we find that people with high 
knowledge about HLW disposal do not show any 
difference between unsupportive- and 
supportive-dominant experimental environments, 
while people with low knowledge about the issue tend 
to show higher levels of agreement with the sentences 
that match “the opinions of others” than levels of 
agreement with the sentences that do not match “the 
opinions of others”. This tendency can also be 
observed easily when we compare dashed lines and 
solid lines in Figure 1 and 2. 
Some exceptional facets of attitudes on HLW disposal 
are worth mentioning here. Attitudes related to some 
questions (which are: “6: They are destroying the 
environment.”; “8: Safety is not secured.” and “9: 
Information is not disclosed in an appropriate 
manner.”) are hardly influenced by experimentally 
given majority-minority environment (“the opinions 
of others”). Nonetheless, our results overall imply that 
in attitude formation in some HLW disposal issues, 
“Spiral of Silence” works in people with low 
knowledge on the issue, and it can be interpreted that 
they use “the opinions of others” as peripheral 
information during its processing. 

 
Figure 1:  Average agreement levels for each statement (negative ones) in eight groups of the respondents. 
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While in general we confirmed that “Spiral of 
Silence” works in attitude formations of people with 
low knowledge, what interests us more is that 
sometimes people with high knowledge seem to be 
influenced by “the opinions of others” stimuli as well. 
This observation, where some slopes have non-zero 
value in high knowledge clusters, is against our 
expectation from the dual-process model framework. 
Our further division of people with high knowledge 
based on their positions allows us to interpret this 
result and give us richer understanding what are 
happening in those people. 
There are two types of unexpected observations where 
our two experimental environments show significant 
difference. The first type is the case where we observe 
the influence of “the opinions of others” within high 
knowledge clusters in the same direction with low 
knowledge clusters.  
 
This means that “Spiral of Silence” phenomenon also 

occurs within people with high knowledge, who are 
supposed to be central-route users. In this case, we can 
interpret the phenomenon either of two ways: “the 
opinions of others” is used as information for their 
central-route attitude formation, or people with high 
knowledge form their attitudes using the peripheral 
route as well. 
In Table 2, we have two facets of attitudes with this 
tendency (both are positive statements) for people with 
supportive position on acceptance of disposal 
facilities: “12: Facilities are beneficial because they 
promote employment.” and “15: They are necessary 
for our generation.” It is worth noting that in both 
cases we could not find statistical difference in the 
cluster with similarly supportive people but with low 
knowledge, and that this irregular tendency does not 
occur in unsupportive people. Both facets of attitudes 
towards HLW disposal represent realistic view on the 
benefits of accepting disposal facilities.  

 
Figure 2:  Average agreement levels for each statement (positive ones) in eight groups of the respondents. 
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People with high knowledge and with supportive 
position on acceptance of disposal facilities might 
know the importance of strategically remaining silent 
of these realistic benefits of accepting disposal 
facilities in unsupportive-dominant environment. In 
such environment, emphasizing such realistic benefits 
will give more rooms for unsupportive people to 
criticize supporters, whose considerations sometimes 
come at the cost of giving up some human ideals that 
supporters often pursue. This leans to support the 
former interpretation of the two we gave above. 
The first type of observations we have considered so 
far nevertheless follows the expectation of “Spiral of 
Silence” although it does not support our dual-process 
model interpretation with using knowledge criteria in 
dividing central-route users and peripheral-route 
users: Among central-route users we can also observe 
“Spiral of Silence”.  
The second type is the case where we observe the 
influence of “the opinions of others” in the opposite 
direction from what “Spiral of Silence” expects: in 
contrast to what we indicated in the last part of the 
previous section, supportive- [unsupportive-] 
dominant environment sometimes decreases 
[increases] peoples’ agreements with positive 
statements (downward, negative slopes in Figure 2) 
and increases [decreases] ones with negative 
statements (upward, positive slopes in Figure 1).  
Interestingly, these are not observed with people in 
low knowledge clusters but only with people with high 
knowledge clusters, which seems to back up the 
validity of using knowledge criteria in dividing 
central-route users and peripheral-route users: in any 
way people with low knowledge in general do not 
deviate from what “Spiral of Silence” predicts even 
though within high knowledge clusters some 
irregularities are found. 
This type of tendency, upward, positive slopes in 
Figure 1 and downward, negative slopes in Figure 2, 
can be seen often in people supportive for disposal 
facilities. 
 

Table 2: Results of statistical tests of difference in average 
between unsupportive- and supportive-dominant environments 

of each question for each cluster 

 

 
 
In most cases statistical tests, whose results are shown 
in Table 2, often fail to detect non-zero slopes partly 
because of the limited number of samples with 
supportive positions on acceptance of disposal 
facilities as we mentioned above. Among them, 
however, we find a clear significant tendency in a facet 
of the attitudes on HLW disposal captured by the 
agreement with the negative statement “2: Nuclear 
waste disposal is done for the actors with special 
interests on it.”  
We can guess the logic behind it as in the same way we 
showed above in the first type of irregularity. Not only 
unsupportive people for siting HLW disposal 
facilities, but supportive people with high knowledge 
also seem to be unsatisfied with stakeholders who are 
involved in the decision making process. When they 
observe that they are in minority, people with high 
knowledge and with supportive position on acceptance 
of disposal facilities might know the importance of 
strategically remaining silent of these real problems. 
In turn, when they observe that they are in majority, 
these supportive people with high knowledge do not 
blindly disagree with the unsupportive claims, but 
rather point out the problems current system entail 
and express their dissatisfaction with them in such 
occasions.  
For people with unsupportive position, we rarely 
observe this type of irregularity from what “Spiral of 
Silence” expects. Only exemption is a facet of the 
attitudes captured by the agreement with the positive 
statement “16: They are necessary for the generations 
of our children and our grandchildren.” Again, 
similar guess can be made on the logic behind it: Not 
only unsupportive people for siting HLW disposal 
facilities, but supportive people with high knowledge 
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also seem to understand the necessity of HLW disposal 
facilities for nuclear waste we had already produced. 
They can also think that postponing the decisions on 
nuclear disposal for future generations should be 
avoided. When they observe that they are in minority, 
people with high knowledge and with unsupportive 
position on acceptance of disposal facilities might 
know the importance of strategically remaining silent 
of these real necessities. But when they observe that 
they are in majority, these unsupportive people with 
high knowledge do not blindly disagree with the 
supportive claims for building disposal facilities, but 
rather point out the necessity of such facilities and 
start claiming the responsibility to fix this issue within 
the current generation. These interpretation again 
leans to support that people with high knowledge still 
use the central route for their attitude formation and 
expression, but they are sometimes strategically 
influenced by “the opinions of others”. 
 
CONCLUSION AND DISUCUSSION 
 
We investigated whether and how “Spiral of Silence” 
phenomenon is observed in attitude formation on 
claims related to HLW disposal in Japan, utilizing the 
online survey experiment we conducted in 2016. We 
confirmed that in attitude formation in some HLW 
disposal issues, “Spiral of Silence” works in people 
with low knowledge on the issue, and that it can be 
interpreted in a dual-process model of information 
processing: the peripheral route is utilized when they 
form their attitudes on HLW disposals and “the 
opinions of others” serves as peripheral information 
during its processing. We also found that “Spiral of 
Silence” works not only in the associative process 
(System 1) but sometimes in the reflective process 
(System 2) and even in the opposite direction from 
what “Spiral of Silence” predicts, especially for those 
who have high knowledge on HLW disposal.  
What we found from our analysis reconfirms the 
difficulty of agenda setting in HLW disposal in Japan. 
First, overall we found that “the opinions of others” 
matter in attitude formation for people with low 
knowledge on HLW disposal, regardless of their 
positions (supportive or unsupportive) on accepting 
disposal facilities in their cities or towns, as “Spiral of 
Silence” predicts. People with low knowledge use the 
peripheral route for their attitude formation with “the 
opinions of others” as peripheral information, and if 
they are influenced by them continuously in a “Spiral” 
manner, positions of majority become more and more 
dominant in society and minority positions gets more 
and more silent. If such a phenomenon occurs, people 
will have difficulty in forming attitudes on the issue by 
their own, minority opinions are easily shut out 
politically, and deliberations among various 

stakeholders get more difficult to be done in decision 
making processes. 
Second, in terms of policy advocacy, our confirmation 
of existence of “Spiral of Silence” phenomenon 
implies that framing majority-minority is important 
and effective for persuading people who use the 
peripheral route for their attitude formation. However, 
for people who want to increase “supporters” for 
pushing the agenda on selection of HLW disposal 
facilities forward, the expected effects of this framing 
strategy would be limited. This is because the results 
of our study implies that even if they succeed in 
persuading people with low knowledge, in increasing 
the number of “supporters”, and possibly in making 
the siting of disposal facilities realistic, the core of the 
supporters, who have supportive position on accepting 
HLW disposal with high knowledge, will then raise 
the problems and their dissatisfaction with the current 
processes. 
Of course, we need to be cautious when interpreting 
our results and considering practical implications, and 
further studies overcoming the limitations of our study 
are needed. Here, we note three limitations of our 
study. First, our samples do not represent the Japanese 
population nor the population of communities relevant 
in HLW disposals. Our samples are from monitors of 
one marketing company in Japan, and in addition, we 
restrict samples for analysis in panel respondents to 
utilize the question in the past wave. 
Second, we follow previous studies in criteria, 
knowledge level on the issue, to divide people into two 
groups, one of which is supposed to use the central 
route for their attitude formation while the other is 
supposed to use the peripheral route for the same 
purpose. Since the division of the central route and the 
peripheral route is conceptual one, we cannot directly 
observe which route people are using when they form 
their attitudes. Other possible criteria should be 
applied to see whether our results still hold in different 
criteria. 
Finally, our intervention of “the opinions of others” is 
limited to the experimental environments we had: 
online questionnaire survey. The effect of intervention 
is considered to be (very) short-term, and also could 
have a big difference from the influence of other 
information sources they usually have in the real 
world. To see the “Spiral of Silence” works in the real 
world, not only the microscopic analysis of attitude 
formation like our study, but also studies about 
long-term effects are necessary. 
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