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Abstract

Public acceptance has become an important factor in nuclear power program particularly after
Chernobyl accident and recent rapid democratization in Korea. Methods reflecting public opinions
in order to improve public acceptance are firstly to understand what the public think about nuclear
power plant and secondly to find out the public preference values for its policies. For this purpose,
simplified multi-attribute utility (MAU) model was applied to analyze the public perception pattern
for five power production systems. And the conjoint analysis was applied to find out the quantitat-
ive values of public preferences for twelve policy altemnatives to improve the safety and to support
communities surrounding nuclear power plants in Korea. To implement these perception and pref-
erence analyses, mail survey was conducted to the qualified sample who had the experience of vis-
iting nuclear power plant. Diagnosis of their perception pattern for five power production systems
was made by the simplified MAU model. Estimation of the quantitative preference values for poten-
tial policy alternatives was made by the conjoint measurement technique, which made it possible to
forecast the effectiveness of each option. The results from the qualified sample and the methods
used in this study would be helpful to set up new policy of nuclear power plant.
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1. Introduction

The advance of science and technology was con-
sidered as a prerequisite for economic development
and associated with a highly positive value and pro-
gressive image. However, the risks created by new tec-
hnologies have initiated the public concerns, controv-
ersies, and social oppositions. Sometimes these pub-
lic responses were short episodes, but the reconsider-
ation of ambivalence of technologies made the future
development of technologies much dependent on
the agreement of society [1]. Thus, it is quite natural
that the public opinions should be reflected and res-
pected in such an influential decision as nuclear pow-
er program [2]. Through the public involvement in
the decision making process, a policy can be formul-
ated responsive and consonant with the preferences
and beliefs of the affected public.

In Korea, nuclear power has been an essential bac-
kbone to maintain rapid economic development. Be-
cause of the lack of energy resources, the contri-
bution of nuclear energy to today’s economic devel-
opment have been substantial. Especially taking into
consideration the fact that more than 40% of electri-
cal power production relies on nuclear power, public
acceptance of nuclear power for national electric
power expansion planning is essential. But recent
movement of environmentalism and democratization
have made it grow the critical public opinion toward
nuclear power plant. In this situation, Korea selected
“Development of Next Generation Reactor Tech-
nology” as a national R&D project with the objective
to develop more safe and economic nuclear power
plant. And in 1989, “Act for Supporting the Com-
munities Surrounding Power Plants” was promulgat-
ed in order to help the regional development and
public information activities surrounding power plan-
ts. In accordance with the law, Korea Electric Power

Corporation (KEPCO) assisted the communities sur-
rounding nuclear power plant with 3.7 billion won in
1990, 3.8 billion won in 1991, 4.8 billion won in
1992 (each community with about 1 billion won),
and 7.7 billion won in 1993 (each community with
about 1.5 billion won).

But it is uncertain that the public accept the cur-
rent nuclear power program and that they perceive
the nuclear power plant as being safe and economic.
That is, their perceptions may be different from the
policy maker and their priorities to new policies may
be something different. In these situations, it is neces-
sary to understand why the public would not accept
the nuclear power plant and to find out the policy
that can improve effectively the public acceptance at
minimum cost. In order to start this process, it is first-
ly needed to improve our understanding of how so-
ciety judges the acceptability of existing or new tec-
hnologies [3, 4]. This procedure is related to detect-
ing public perceptions about the technology, which
requires understanding the dimensions used by the
public to judge the specific technology and how this
technology is placed on those dimensions [5, 6, 7,
8]. The potential advantage of this kind of multi-attri-
bute models over the unidimensional approach (e.g.,
the degree of “overall like-dislike”) is to gain under-
standing of attitudinal structure. That is, perception
analysis lets the policy maker know on what dim-
ensions public judge the specific object and its pos-
ition along with the dimensions. This will give him vi-
tal information about the direction of policy action.

But he doesn’t yet know which remedial action is
more preferred by the public. Thus, an appropriate
method should be utilized to evaluate the policy alter
natives with improvements on the dimensions of per-
ceived drawbacks. In this study, the trade-off method
of conjoint analysis was chosen to measure public
preference values for policy alternatives deliberately
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designed to get the positive effect on public accept-
ance of nuclear power plant. Conjoint analysis was
developed in applied psychology and has been wide-
ly used in marketing area [9, 10]. It estimates the
structure of a consumer’s preferences, when given
his or her overall evaluations of a set of alternatives
that are specified in terms of levels of different attrib-
utes [11, 12]. Trade-off method is based on subject’s
trading off two attributes which helps us get the re-
sult of more realistic situation than direct survey met-
hod, because the latter may reveal only that people
like more good and less bad things.

On the basis of multi-attribute utility model, per-
ception analysis was conducted to compare public at-
titudes toward the five energy systems and to find
out the negatively perceived dimension for nuclear
power plant. And on the basis of conjoint analysis,
preference analysis was conducted to measure the
preference values for imaginary policies designed to
improve the negatively perceived dimensions of nu-
clear power plant and to help the communities’ de-
velopment.

2. Overview of Theories

2.1. Multi-attribute Utility Model

Utility models are mathematical models that can
be used to transform a numerical description of an
item or alternative into a single number, the utility of
that item of alternative. Multi-attribute utility {(MAU)
models are designed to obtain the utility of items or
alternatives that have more than one valued proper-
ties and therefore must be evaluated on more than
one criterion [13].

Several researchers have studied the following
form of two-stage rating approach of MAU model

N
U,= ¥ bu(x,) - 1)
n=1

where ulx.) are ratings (by the subjects) of the utility
obtained from the g-th alternative on the n-th attri-
bute and b are the relative importance (rated also by

the subjects) of the n-th attribute [13].

Huber indicated that the use of subjective values
as parameters in MAU functions were validated by
behavioral science research and that these simple
models usually predicted actual decisions and eval-
uations as well as more complex models in the choic-
e criterion problem [13].

2.2. Trade-off Method of Conjoint Analysis

The basic assumption of trade-off analysis is that
what is needed in real world is information about
people’s “trade-off”. For example, since nobody can
make an infinitely safe and high performing power
plant for a price of zero, it becomes relevant to de-
termine how they value various levels of each atiri-
bute and the extent to which they would forego a
high level of one atiribute to achieve a high level of
another. Thus, as was indicated by Johnson [14], this
analysis is based on the premise that each subject’s
choice behavior is governed by such trade-off values
and that, although he or she may be unable to ar-
ticulate them, they may be revealed by choices amon-
g object concepts having characteristics which are var-
ied in systematic ways.

Let us suppose that there are four alternative poli-
cies (X Y, Z, W), each with three available levels ((xi,
%, X3), (y1, v, v3), (21, 22, z3), (ws, we, ws)). Then, rating
data of preference for an respondent constructs six
trade-off matrices like Figure 1.

In first trade-off matrix, this person’s relative liking
for a combination having x level of policy X and y
level of policy Y is represented by responded rating
data R} (where index of attribute level i,j=1, 2, 3 ;in-
dex of combination n=1, 2, ---, 9 and R} is restric-
ted by 0<R < 100. See Figure 1.). Consider a sim-
ple model of preference formation which assumes
that each respondent has a utility value for each level
of each policy, and that the degree of his ‘overall
preference’, R7% is obtained by adding together his
utilities for the attribute levels describing that combi-

nation
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R = u )y | RS = uxynu,) R = u,(z, u,(w)
R} = u (e () | Ry = u,(c)+u(z) Ry = u(z () o
Ry = u(s 1y | R) = u,60)+uz) R§ = u,(z,)+u,(w)

or, by multiplying together them
Ri = u,(x)u,(y,) Rf = u,(x))u,(z) R? = u,(z u,(w,)
R; = u(x,)u,(y,) R; = u,(x,)uz) Rg = u,(z))u,{W,)
.................. 3)

Ry Suuly) | RE 2u0o),() RS = u,(z)u,(w)

where each attribute x, y, 2z, w, G, j, k, 1=1, 2, 3)
can be viewed as nominal-scaled and each u., uy, w,
U is a real-valued utility function for x, y, z, w attrib-
utes.

attribute levels than is the multiplicative form. For
example, in a multiplicative model if any u(x) reaches
zero, the effect is for R to go to zero, thus taking
the associated alternative out of consideration. In an

The additive form is less sensitive to unsatisfactory additive model, the effect on R% would be damped

If x1 and y1 are given to you, to what degree do you 1)y21y3]2112212Z3]wl|w2]w3
accept nuclear power plant? Please express your 1| 1 2| 2| 2103 |03 [a3
thought in the first cell with the reference scale X1 Ri|R|R | R | R | Rs | R |R: |Rs
below. And if x1 and y2 are given, to what degree 2l /' IRl T R 2] 2152 ] 03 a3 | a3
would accept it? Please fill out all cells same way. ReJRs|Re | Ro| RS | Rs | Ry |Rs |Rs
1
Reeronce scale X3{ Ry [Re | Re | B3| RR|R2 R} IR |RS
cerenee \ ' ' R4 4 4 RS S S
? s 100 S 1] R21Rs | Ri| Rz | Rg
| | S ' ' a| 4| o] o5 a5 | o5
20 Rs} R Rs | R
Never  Don' Neatral  Accept Willlingly A TR + R: R: s
accept  accept accept ) L/ y3| Lo Ry | Re [Rs | R7 | Rs | Ry
I, l o ! 0T ¢ 0T . 1
’/ Z1 ] : : : ] t R? R: Rg
y1 [ y2 |y3 K e At aouy pcs b
.’ 221 \ ' . N N Ri| Rs | Re
p i S i e R
X1 J z30 0 0 [ RIRR
’l B A — L N S
X2
Responded rating matrix
X3 '
m
(This proceeds for the rest matrices. Then, the R n
matrix on right side can be constructed. For the

meaning of each xi, yj, z, and wi, sec Table 1.)

Fig. 1. Questionaire Form of Preference Analysis and 6 Trade-off Matrices
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by the other terms in the model. Both model form
and utility magnitudes are only approximations to
those actually contained in the minds of respondents.
They should not be viewed as totally descriptive of
their thought processes. None portrays the totality of
a choice situation, but additive model and muitipli-
cative model are very useful approximations and al-
low us to analyze the minds of respondents. In this
study, these two models are applied to each person
and better model for her or him is found out.

3. Approaches of the Study
3.1. Sample

Mail survey was conducted to science teachers of
middle or high school throughout the country who
had visited the nuclear power plant by the program
of the Organization for Korea Atomic Energy Aware-
ness (OKAEA). It was expected that the same back-
ground of science teacher would make the sample
homogeneous and that the experience of visiting the
plant would give them the motive to understand the
energy problems in right perspective. 157 mails were
sent and 56 subjects responded (response rate = 35.
7%). The questionnaire consisted of two part : per-
ception part to analyze the public attitudes toward
five power production systems and preference part to
compare the policy alternatives. One or two respon-
dents did not completely fill in the questionnaire:
one in perception part and two in preference part.
Therefore usable answers are 55 in perception analy-
sis and 54 in preference analysis.

3.2. Questionnaire for Perception Analysis

In order to analyze the public attitudes compara-
tively toward the electricity production systems, the
modified MAU model was applied, where the q was
qualitative object that is, the five systems to be com-

pared. The attributes must be selected to cover all rel-

evant variables and to describe the perception pro-

cess. Five attributes were extracted from the literature
survey [4, 5, 6, 7, 8] and from the pilot test for 80
students of Chung-Nam university in which seven at-
tributes had been used. The attributes were (1) econ-
omy, (2) security of supply, (3} health and environ-
ment impact, (4) safety, and (5) spin-off effect. And
the five systems for comparison were selected to be
(1) nuclear, (2) coal-fired, (3) oil-fired, (4) hydro, and
(5) solar power plant. Formally, the perceived utility
of a system is determined by the attribute weighting
and rating of the system on that attribute :

U‘1 = IEI Wn&q ..... @)

where Uy : perceived total utility of q system
q:5 alternative energy systems (Nuke, Coal,
Oil, Hydro, Solar)
n: 5 attributes
{1 =economy, 2=security of supply, 3 =heal
th & environment impact, 4 =safety, 5=spin-
-off effect)
W, : importance weighting of n-th attribute

(niz1 W, =100)

Rnq : performance rating of q-th system on n-th
attribute(0 <R < 100).

To implement this model, the subjects were requir-
ed to rate the Ru’s ranging from 0 to 100 and to al-
locate 100 to the Wr's. And to verify the model, the
subjects were required to intuitively rank the five
systems from best (1st rank) to least {5th rank) one
for power production {Intuitive Rank Judgment).

3.3. Questionnaire for Preference Analysis

To compare the effectiveness of the altemative pol-
icies to improve public acceptance, the trade-off ap-
proach of conjoint analysis was conducted after the
perception questionnaire part was done. Roughly two
altemative policies may be feasible and will be neces-
sary : the safety improvement and/or benefit increase
from siting nuclear power plant. The safety improve-

ment can be achieved by technological development
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Table 1. Four Policy Alternatives With Three Levels to be Compared

Safety Improvement

Benefit increase from siting nuclear power plant

o Technological development (X)

¢ Regional promotion program (Z)

current reactor {x1)
improvement of reactor safety 10 times (x2)
improvement of reactor safety 100 times (x3)

current state (z1)
more employment opportunity (z2)
reduction of electric power rates for surrounding area (23)

e Regulation and monitoring (Y)

o Subsidy for regional development (W)

current state (y1)
2 times stricter regulation (y2)
establishment of civilian monitoring system {y3)

1 billion won per year (w1)
1.5 billion won per year (w2)
2 billion won per year (w3)

and/or stricter regulation by govemment or civilian
monitoring system which can lead to openness of in-

formation to the public. The benefit increases are res-

ulted from employment, reduction of electric power
rates, and/or subsidy. Hence, four policy alternatives
with three levels were compared (See Table 1).

The subjects were required to fill out the 6
trade-off matrices in terms of the extent to which
they would accept to site the nuclear power plant
near their town in case that the pair of policies woul-
d be carried out. The questionnaire form is shown
on left side of Figure 1.

3.4. Computing Method for Trade-off Analysis

The respondent’s utility values {udxi), ux(xe), udxs),
udye), ulye), udws), wlz1), udz), udzs), uslwn), udlwe),
ufws)) should be estimated so as to account simul-
taneously for all responded rating data R?, in six trad-
e-off matrices of Figure 1. The numerical techniques
available to convert the observed rating values into
estimates of utilities are equivalent to regression anal-
ysis. The computing method used in this study is an
iterative procedure which attempts to maximize a
measure of “goodness of fit” of the estimated overall
preference to the real response R,

The sample correlation coefficient is used as
“goodness of fit” measure. The coefficient of calcul-
ated overall preference and responded rating data is

given by

6 9 — _
Y S(RY-R)(RY-R)
y= melo=l ..
6 9 _ 26 9 _—
S SR -RPY B(RR-ED )
m=1n=1 m=] n=1

where R7 :real response value in n-th data of m-th
matrix,
R: average of R over m and n,
R'™: calculated value from equations in (2)
for additive model or (3) for multiplicative
model,
R : average of R'™ over m and n.

The problem is to find out 12 utility values {u.{xi),
wx2), udss), udw), wlye), ulys), wlz), udz), udz),
udwz), uu{ws)) maximizing 7. The value of 7 is
bounded by -1 and 1, with higher values indicating
better correlation to the actual response data.

The computer program was developed on the bas-
is of the steepest ascent algorithm [15] with the di-
chotomous search method [15] in subroutine. And
to obtain the unique solution regardless of starting
point and to compare subjects’ value in same unit,
the utility values were transformed to nomnalize in {0,
1) for additive form and to make maximum value 1
for multiplicative form because these linear transfor-
mations would not change the # value maximized.
For the 7 function may not be convex, 7 values and
utility values were calculated 5 times with random
starting point. If the 7 function has local maximum
points, different starting points will lead to different
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maximum solutions. Though this method can’t re-
solve local maxima problem exactly, 5 computed »
values and utility values were all the same with differ-
ent iteration. This shows that the numerical method
used here is appropriate for this problem.

4, Results and Discussions
4.1. Results of Perception Analysis

For the importance weighting, W,, health and en-
vironment impact was considered as the most im-
portant criterion. Economy and safety were the next
ones. From the standard deviation and the person’s
distribution of Wi, it seems that perceptual judgments
about the importance weighting of criteria is nearly
homogeneous over the respondents.

It was revealed that the judgments for one of the
five systems were much more determined by the per-
ceived performance of the systems (Rnq). This is illus-
trated in Table 2.

This table lists mean performance ratings of the
Nuke and Solar systems according to the intuitive
judgment. For instance, the perceived performance
of Nuke on safety criterion is 684 by those who con-
sidered Nuke as first rank in intuitive judgment, and
37.0 by the others (t-value =4.06 ; 99.5% significant).
The two groups’ W, assignments were not different
significantly but the R assignments reveals the gap
between the different groups quite clearly. Thus, ther-
e is much more agreement on the weights to be as-
signed to five criteria than on the perceived proper-
ties of each evaluated option with respect to this cri-
terion. This conclusion is similar to the study in Ger-
many [16].

In order to investigate the predictive power of the
MAU model, the confusion matrix was calculated,
which is the conditional probability of actual judg-
ment rank given predicted judgment rank by the
model {For the confusion matrix, see [17]). Two bas-
ic models are considered, one based on the sum of

Table 2. The Performance Ratings for Nuke and Solar System According to the Difference in Intuitive

Judgment (t05=1.298 and t0.955=2.677)

group Pro-Nuke(N =45) Others(N =10) It-Valuel

criteria & system mean mean sd
economy

Nuke 83.84 13.38 69 18.53 295

Solar 50.36 3147 84 17.76 325
security of supply

Nuke 78.68 19.39 63.5 2749 2.06

Solar 62.07 30.11 66 3893 035
health and environment impact

Nuke 71.73 15.66 47 2791 3.86

Solar 8242 2725 76 34.38 0.64
safety

Nuke 68.4 214 37 2541 4.06

Solar 8247 2788 825 29.56 0.003
spin-off effect

Nuke 86.16 13.50 765 2135 183

Solar 77 2557 69 3281 0.85
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the unweighted ratings for each system and the other
one based on the MAU model. The predictive power
of the two basic models is shown in Table 3.

Both the models are especially effective in predict-
ing first and last rank judgments, and the diagonals
are dominant for every rank ; this analysis yields 39.
2% and 364% correct predictions, which are poor
ones.

This analysis was performed without the Solar op-
tion and without other option. The results were dec-
reased correct prediction in case without Nuke op-
tion and a little increased correct predictions in cases
without Coal, Oil and Hydro (Table 4).

This table shows that the solar option was the maj-
or error source which resulted in the obscure judg-
ment of the respondents and that the simple sum
model had more predictive power than the MAU
model. Interesting result to be noticed is that the
more inputs to model did not improve the prediction
of respondents’ judgments. The reason is probably
that the public answered the ratings with the weights
included.

dJ. Korean Nuclear Society, Vol. 27, No. 1, February 1995

The last job of perception analysis was to compare
each option in terms of five criteria perceived by the
respondents. Attribute scores of each systems calcul-
ated from simple sum model are shown in Figure 2.
This shows that Nuke is perceived being superior in
economy, security of supply and spin-off effect.

[—O—tuke ——Coml —A—0i —y—Hywu ~¥— Sor |

100

security of heatth & safety
supply anvironment
impact

spin-off effect

Fig. 2. Mean Performance Rating for Each System

Table 3. Predictive Power of Simple Sum Model and MAU Model in Parenthesis

[ % of correct prediction ]

Predicted
Actual 1 2 3 4 5
1 54.1(54.5) 27.8(24.6) 7.112.7) 3.6( 1.8) 20(57)
2 9.8( 7.3) 29.6(29.8) 21.4(23.6) 23.6(27.3) 16.3(11.3)
3 9.8( 9.1) 13.0(17.5) 37.5(34.5) 25.5(21.8) 14.3(17.0)
4 6.6(9.1) 20.4(19.3) 12.5(14.5) 34.5(27.3) 28.6(30.2)
5 19.7(20.0) 9.3( 88) 21.4(14.5) 12.7(21.8) 40.4(35.8)

Mean = 39.2% (36.4%)

Table 4. Correct Predictions of two Basic Models Without One Option

Model Mean % of correct prediction
Cases simple sum MAU
without Nuke 382% (—1%) 35.5% (—0.9%)
without Coal 41.2% (+2%) 39.5% (+3.15%)
without Qil 43.7% (+4.5%) 43.8% (+7.4%)
without Hydro 44.6% (+5.4%) 405% (+4.1%)
without Solar 574% (+182%) 53.7% (+17.3%)
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4.2. Results of Preference Analysis

Preference values for 12 alternatives were estim-
ated by two composition rule, one was additive form
of equation (2} and the other was multiplicative form
of equation {3). Of 54 respondents, some (N =23)
have higher » values in additive form and others
{N=31) have higher » values in multiplicative form.
The former respondents will be denoted by Addition
group and the latter respondents by Multiplication
group in terms of the preference model. The obtain-
ed values of 7 indicated generally good fits for the
majority of the 54 respondents. The mean 7 was 0.
867 with a standard deviation of 0.105 for Addition
group and 0.859 with a standard deviation of 0.098
for Multiplication group.

Since each respondent has one’s own preference
feature different from one another, cluster analysis
[18] was performed with the two groups’ preference
values in order to investigate overall feature of pref-
erence value. Two clusters (N=12, 11 in each clus-
ter) in Addition group and three clusters (N=10, 8,
13 in each cluster) in Multiplication group were clus-
tered. Mean preference values as well as rank order

41

of 12 policies for each cluster are shown in Table 5.
The values were also graphed in Figure 3 and Figure
4 (refer to Table 1 and Table 5 for variable notation).

Cluster 2 of Addition group assigned highest ap-
proval to establishment of civilian monitoring system
and other groups did it to improvement of reactor
safety 100 times.

The effectiveness of policy is calculated from the
preference difference between the current state and
the new policy. The value differences of eight new
policies for each group are shown in Table 6.

This table shows quantitatively the degree of effec-
tiveness of each policy. For example, the establish-
ment of civilian monitoring system is about 3 times
more effective than the subsidy of 2 billion won per
year for Cluster 1 of Addition group, 1.2 times for
Cluster 2 of Addition group, and so on. As another
example, reduction of electric power rates has 1.
8~2.7 times more effectiveness than more employ-
ment opportunity.

Interesting result to be noticed is that 80% of res-
pondents assigned highest preference value to 100
times safer plant (Table 5) and 37% of them regard
the option as most effective policy (Table 6), while

Table 5. Mean Preference Values and Their Rank Order of Five Clusters

group Addition group Multiplication group
{% of total} cluster 1 {22%) cluster 2 (20%) cluster 1 (19%) cluster 2 (15%) cluster 3 (24%)
altematives mean 7 0.875 0.841 0.920 0.786 0.857
variable  notation mean rank mean rank mean rank mean rank mean rank
X1 CrRx 0.08 12 017 11 081 9 0.17 3 0.38 8
X2 10Rx 048 3 0.64 6 0.89 037 2 0.55 4
X3 100Rx 0.84 1 0.85 2 097 1 049 1 0.82 1
n CrReg 0.11 9 0.15 12 0.76 12  —-003 11 0.19 11
v 2Reg 0.40 4 0.62 7 0.84 7 -001 10 0.38 9
V3 moni 0.83 2 0.89 1 095 2 0.04 9 0.74 2
zt noNew 0.09 10 040 8 0.77 10 0.12 5 0.40 7
2 empl 022 7 0.65 5 0.85 6 0.04 8 049 6
z redEle 033 5 0.71 4 0.90 4 0.06 7 0.65 3
w1 1billion 0.08 11 0.23 10 0.77 11 —-008 12 0.18 12
w2 1.5billion 0.19 8 054 8 084 8 0.07 6 026 10
w3 2billion 0.32 6 0.82 3 094 3 0.16 4 0.53 5
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Table 6. Increased Preference Value for Each Policy and the Normalized Value in Parenthesis by Dividing
the Maximum Value of Each Cluster

policy

10Rx  100Rx 2Reg moni empl redEle 1.5bilion 2billion
group(% of total)

Cluster 1 of 040 0.76 0.29 0.72 0.13 0.24 0.10 024
Addition group(22%) (0.53) (1) (038) (095 (017) {032) (013) (032)
Cluster 2 of 047 0.68 047 0.74 025 0.30 031 0.58
Addition group(20%) (064) (092) (064) (1) (034) (041) (042) (0.78)
Cluster 1 of 0.08 0.16 0.09 0.19 0.07 0.13 0.08 0.17
Multiplication group(19%) (042) (084) (047) (1) (037) (064) (042) (0.89)
Cluster 2 of 020 031 0.02 007 -—-008 -—007 015 0.25
Multiplication group{15%) (0.65) (1) (0.06) (023) (—026) (—-023) (048) (081)
Cluster 3 of 0.16 043 0.19 0.55 0.09 024 0.08 035
Multiplication group(24%) (029) (0.78) (0.35) (1) (0.16) (044) (015) (0.64)

Table 7. The Integrated Results of the Degree of Effectiveness by Summing up the Normalized Values of
Table 6 With the Proportion of Respondents Weighted.

policy

10Rx

100Rx

2Reg

moni empl redEle 1.5billion 2billion

effectiveness

049

0.90

0.39

0.87 0.18 0.35 0.30 0.67

20% of respondents assigned highest preference val-
ue to civilian monitoring system and 63% of them
regard the option as most effective one. The reason
may be that the experience of visiting nuclear power
plant leads the respondents to regard nuclear power
plant as technologically safe and that they, however,
distrust the operation and the public information sys-
tem. Thus, technologically safer power plant is reg-
arded as ultimate goal to be achieved, but at present
time, the civilian monitoring system is regarded as ur-

gent.

5. Conclusions

Since the respondents had the experience of visit-
ing nuclear power plant which was expected to give
them the motives of understanding the energy prob-
lems in right perspective, the results from them seem
reliable to aid new strategy of nuclear energy policy.
By the perception analysis, it was revealed that they
had the consistent judgment for nuclear power plant

and ambiguous judgment about solar power system
and that they regarded nuclear power plant as hav-
ing superior attributes in economy, security of supply
and spin-off effect but less superior in safety and im-
pact on health and environment. Quantitative values
of the public preferences for new nuclear policies
and the degree of effectiveness of them could be
obtained. The integrated results of the degree of ef-
fectiveness by summing up the normalized values of
Table 6 with the proportion of respondents weighted
are shown in Table 7.

From this table, the establishment of civilian moni-
toring system was revealed to be as effective as the
improvement of reactor safety 100 times. Moreover,
the former can be implemented easier than the latter.
Therefore, this option seems to be best to improve
public acceptance of nuclear power in Korea. In ben-
efit increase part, the subsidy of 2 bilion won is
about 2~—3.5 times more effective than others.

The acceptability and the effectiveness of policy
alternatives found in this study would give helpful in-
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formation to the policy maker.
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