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Value, Experience, and Perception
— Exploring the Applicability of Value and Experience based Multi-layer Model
in Explaining Acceptance of Nuclear Power—
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Abstract

The previous risk perception paradigm depends heavily on perception factors, disregarding the
empirical factors as value and experience. We thus developed the multi-layer model with a
causal chain of value, perception and acceptance and tested it using empirical data. First, a
structural equation analysis of the data shows that the multi-layer model revealed the high
degree of fit in explaining the perception. Second, value explained more perception factor than
experience did. For instance, environmentalism, technological optimism among values,
Fukushima accidents and corruption scandal exhibit a higher explanation power than climate
change. Lastly, the perceived risk and negative affect influenced acceptance more than
knowledge and benefit. Our study contributes to highlighting the new variables — value and
experience — which decision—makers should consider in making the nuclear policy.
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Tshs BFARY WA ‘FaFPe] WrPIEES G Hrketal ddehs AdSelA HEA 5

FA 4 (end-states)oll o]2%E PF AHS o] F(Rokeach, 1973) ¥rF ofue} A4 A&ks Ho
A A8 aclow dizxd 4 UtHRohan, 2000).

3 ok 7HAE oW didell gk wigbAgk e S astel oigh

7NES AFsiTr] wE Bjx=et 1‘%01] A48S FH(Dichter, 1935; Rokeach, 1973). 7= H%=

] 5
e o =23k goke] 7150] Btk Kamakura & Novak,1992; Kefgen & Touchie-Specht, 1981).
A, 7= AlgEnt olye) sl 9ekS FtHRohan,2000; Rokeach,1973). 7Hx= oW &S
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of whzbrA] ZiQle] A/t AL eItk Ve GHFAAEL Hsto] I EHES
AatAY A 7Esk(Hjodiefsson, et al, 2008), &= © W&3k o]5 =W =4S Fof $39]
Folup 49 AP 7hed oSS Frow] =3 thHazlett, et al, 2011). ¥ H|¥Fo| 2}

gl S-S B rkekal f1gel ek QIxke] kol o]Se] @ 2AHE Erh uwhehA
Wxzshes A ol5et 71gle] W Bi=E AdviHazett, et al, 2011). o]2]g- 3}
of T HjEFol= A7 Aol GegFS FrhSlovie 1987). #3F Yol A7 AES
WA W= A7bE QS ERIvh A)Edd diste] &2 AlEE Hele AFFA &

22 X+ ZA(Grendstad & Selle, 1990)
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. Az ¥ 28 49

BoAgo ARESE dlolHe 20159 39 179%E 49 8U7kA v 4 9HA
(Yeongdugan, Uljin, Wolsung, Gori)¢] ®F 194] o]’ FHIES tido= 43
Aol oJgt dli AN ace to face survey)oll o8l =AU FHE AEE HA 1014509, §
A AERE 9 509%8(502%), oA 5069(498%), AEEEE 19412 £33 207 133
(13.1%), 30th7} 1459 (14.3%), 40th7} 1787(17.6%), 50th7} 20778(20.4%), 60t ©]-de] 351'8(34.6%)
olAtk. AFAGE 2= % 258 (254%), &7 2497 (24.6%), A4 25078 (24.7%), 1] 2577(25.3%)

o]tk 7} AFA G AW A¥d B¥= <Table 1>7} 2}

<Table 1> Distribution of Gender and Age by Residential Area

Location

Yeongguang Uljin Wolsung Gori
Gender X 127(49.2) 125(50.2) 127(50.8) 130(50.6)
(NS 131(50.8) 124(49.8) 123(49.2) 127(49.4)
19-29A 34(13.2) 32(12.9) 31(12.4) 36(14.0)
30-39Al 32(12.4) 38(15.3) 33(13.2) 42(16.3)
Age 40-49A| 47(18.2) 48(19.3) 40(16.0) 43(16.7)
50-59Al 51(19.8) 50(20.1) 53(21.2) 53(20.6)
BOAIIO] A 94(36.4) 81(32.5) 93(37.2) 83(32.3)

ATEY AFE U AT B AT R FF 1 FEE <Table 2>5h 2k
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<Table 2> item and item reliability(correlation)

Concept

1. Corruption
scandal

2. Fukushima
accident

3. Climate change

4. Cultural bias

5.Science-technolo
gy optimism

6. Environmentalism
7.Perceived benefit

8. Perceived risk

9. Negative affect

1 0 .

Objective
Knowl  knowledge
edge

1 1 .
Subjective

knowledge
12, Quality  of
information
13.  Quantity of
negative
information

14. Trust in safety
regulation

15. Acceptance of
nuclear power

Q1.

Q2.

Q8.

4.

Q5.

Q6.

Q7.

Q8.

Q0.

Q10.
Qit.
Q2.
Q13.
Q4.
Q15.
Q16.
Q17.
Q18.
Q19.
Q20.
Q21.
Q4.
Q25.
Q26.
Q27.
Q28.
Q29.
Q30.
Q31.
Q32.
Q33.
Q34.
Q35.
Q36.
Q37.
Q38.
Q40.
42
44,
46.
M48.
49.

Q50.
Q51.
Q52

Q53.

Q54.
Q55.

[tem
Corruption scandal may harm to me
Safety accident caused by corruption scandal may give our family loss
Fukushima accident brings out human catastrophic disaster
Accident from Fukushima accident is too dread and fearful
It is uncertain that the climate change really occurs
The climate change is exaggerated
We can not confirm what kind of impact the climate change has
Qur society needs the reform that redistributes equally the wealth equal
A lot of problems will be solved if there is more equality
Science-technology makes our life more healthy and convenient
Because of science~technology’s progress, the resource in earth become bountiful
Science-technology makes our life more easy, comfort and healthy
Earth faces too much crisis in environment and ecology
Animals and plants also have the same right to live as the human
Because nature is so sensitive, it is fragile
Compared to other, | received more benefit from nuclear power station
| received personal benefit from nuclear power station
Nuclear power generation produces the risk waste
Nuclear power generation is harm to people’s heaath
Nuclear power generation is risky
Bright — dark Q22. Clean - dirty, Q23. Progressive — retrogressive
The Safety Association for Nuclear Power exists in our community
The local offices under NRC exists in our community
| know the difference between KINS and KINAC
| know the Safety Ombudsman
NRC takes authority for permission about the construction of nuclear power station
NRC do the normal test during the operation of nuclear power station
The promotion and regulation is different
| know the actions when the emergency related with radioactive occurs
| know the called place and refuge, when the nuclear accident occurs
| distinguish the accident from breakdown of nuclear power station
| can discern the white emergency from blue on
| know the stress test which checks the safety of nuclear power station
| know which agency has authority for regulation about nuclear power
| know the legal system related with regulation about nuclear power
Information is trustworthy
Information bases on the fact
Information is not false and truthful
Information is verified
Information keeps the responsibility
Information has clear sources
Among information getting from organizations or media, Among either positive or
negative information, which kind of one there exists more

Q39. Information is exact

Q41. Information is not distorted

Q43. Information is fair

Q45. Information bases on deep knowledge
Q47. Information is expertise

Among information getting from organizations or media, Among either safety or risk
information, which kind of one there is more

Present level of regulation about nuclear power is sufficient

Present level of regulation about nuclear power is appropriate for securing the safety
| trust in the level of regulation which government applies to the nuclear power
station

| agree the construction of new nuclear power station in our neighborhood

| agree with building facility of the nuclear power waste

Reliability
.902

.867

.825

.667

.753

.684

.820

74

.855

.881

.959

.845

.868

.801
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g gy A o] i AL Aol H(r=422, p<001), FATFANH (=414,
p<00D), FHAA (=196, p<001), 713A3(=174, p<001) Solu, FH oz o] = AL H7
DA(r=-377, p<00l), FFAmF Ala(=-343 p<00D), A" 9AG=-317, p<00l), LHHg
(r==305, p<.001), ¥-44 AR =209, p<001) SolAch

<Table 3> Descriptive Result(correlation, mean, sd)

1 2 3 4 5 6 7 8 g 10 1 12 13 14 15

1. Corruption scandal 1
2. Fukushima accident 649 1

. -.01 -.02
3. Climate change P 5 1
4. Cultural bias 125 097 .001 1
5.S.cw.ence—techno\ogy -.02 -.01 007 408 1
optimism 9 9

. ) .221 .248 -.06 .306 185
6. Environmentalism 1

7

. N -.14 -.14 .068 -.00 -.10
7. Perceived benefit g 5 . 5 .013 5 1
8. Perceived risk £ M8 =D ey W G SR

7 8 3

. .239 .228 -.05 -.02 =21 -.06 .200

9. Negative affect 0 5 g .037 7 1
- -.07 -.06 .085 -.03 173 -.04 -.05
10. Objective knowledge 7 3 . .055 .081 > 7 7 1
11, Subjective knowledge 0 00 08 o7 o T 28 14 =07 425 1
3 5 2 1 7

. . . -.28 -.30 -.00 175 -.18 181 =2 =3
12. Quality of information g g .008 7 o 4 4 .025 .086 1
13. Quantity of negative 173 176 -.04 -17 -.06 .278 -.05 -13 =27
information - 016 9 o~ 022 5 096 L 4 T g 1
14, Twust in  safety -.26 -.24 -.02 191 =17 .207 =21 -.30 .625 -.30
requlation 3 & .018 > oo g s .042  .096 g 1
15. Acceptance of -.30 -.34 174 -.00 144 -.18 178 -.31 -.37 104 .196 422 -.20 414 1
nuclear power oo g > oo 7 P o

Mean 4.06 4.09 2.97 3.60 3.72 3.62 2.19 3.80 2.85 0.20 2.35 2.87 3.40 2.70 2.28
SD 0.87 0.87 0.81 0.75 0.66 0.67 0.91 0.87 0.75 0.24 1.00 0.68 0.70 0.75 0.96

# p< .06 #x p< 01 #=xx p< 001, n=1014
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AF o] 7S A, ARGl SRS Alolo] FFEshE 291%-6t
A FANE A E(CR: construct reliability)7} 0.701%4, AA FEE A (Average Variance
Extracted: AVE)e] 0501 Hojof gt Bl =9 7|2 A, aRlF-stMo] frefnlateiof shar,
=4, a8k o] 0.7 o), ARG AVEZF ) asle] daAlg2] AlwrETt 7ok gt} 54
T A AE o) B VEES A4 V]S ofyth

BE Tako] #FstE e9lyslEke] 050 4olal BAH R FouEH(p<.001), A4S AlLlslaL

0.7 7PAAY 0755 Zth. AVEE #3H% Ja9 & AlQstal 27 5ol

FN)e] Aol 0501, &
\=]

oy F

o
Fspelis w1, @5l 13 aEan AHe] ARA G AlQfsta A e @350 &
IFakgel 7ol FMEAG Zlan, fRlRebke] Alw mE3E 59l ZPE7u 2tk HlE Fomell, et
al(1982)2 07014 AaAAY Bagozzi & Yi(1983):= 05014 095015tz AlAlskaL ek
Fornell, et. al.(1982)¢] 7|&& WErehe W] b2 ZAytoln, Bagozzi & Yi(1988)9] 7|&E& W=
ool FE AdEha & 5 vk B3 AR AVEZE e g 2 deAlE g 3l

3

olelgt AdE = w SAMRIEC] AEFa Bhdettta & 5 Itk
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<Table 4> Reliability and validity of measurement model

Standardized
X Measureme . . . N
Latent variable K coefficients(s AVE CR Correlation coefficients (correlation squared)
nt variable
quared)
A Conns " Q1 865(.748) 605 %04 A & C=-.039 (.002), A & D= .146 (.021)
oo SeEeEl - 950(.903) ‘ ‘ A & E= -.025 (.001), A & F= .267 (.071)
s 842(.709) A & G=-.194 (.038), A & H=.340 (.116)
B. Fukushima accident 767 .868 A & I=.284 (.081), A & J= —.150 (.023)
o 908(.824) A & K= -.316 (.100), A & L= .196 (.038)
Q5 .793(.629) A & M= -.299 (.089), A & N= -.293 (.086)
C. Climate change Q6 817(.667) 613 826 B & A .735 (.540), B & C -.028 (.001)
Q7 737(.543) B & D .116 (.013), B & E .001 (.000)
B & F .291 (.085), B & G —.197 (.039)
Q8 .829(.687)
D. Cultural bias 570 724 B & H .368 (.135), B & | .270 (.073)
o 673(.453) B & J —.138 (.019), B & K —.335 (.112)
Q10 679(.461) B &L .199 (.040), B & M —.274 (.075)
Sbt‘_;c;?ce—techno\ogy Qi 520(.270) 438 695 B & N —.305 (.093), C & G .104 (.011)
aQi2 763(582) C & H -.051 (.003), C & | —.053 (.003)
(a45) C & J .129 (.017), C & K .020 (.000)
I -9B71.345 C &L .018 (.000), C & M .031 (.001)
F. Environmentalism Q14 774(.599) 520 762 C & N .123 (.015), D & C -.013 (.000)
Q15 .786(.618) D & F .411 (.169), D & G -.015 (.000)
Ql6 743(.552) o - D & H .102 (.010), D & | -.042 (.002)
G. Perceived benefit . . D .032 (.001), D K -.012 (.
Q7 700(490) & J .032 (.001), D & K —.012 (.000)
D & L -.055 (.003), D & M -.030 (.001)
Qie 690(.476) D & N -.073 (.008), E & C -.037 (.001)
H. Perceived risk Q19 .865(.748) 612 .824 E & D .558 (.311), E & F .278 (.077)
Q20 .782(.612) E & G -.037 (.001), E & H —.041 (.002)
Q@ 703(523) E &1 -.311 (.097), E & J .052 (.003)
| Nesatie afedt - 766(587) ca7 77 E & K .206 (.042), E & L —.203 (.041)
. at arreci . . . .
codlive &l E & M .227 (.052), E & N .178 (.032)
Q23 708(.501) F & C -.074 (.005), F & G —.119 (.014)
Obj ti
knoiviez e'Ve 552(.305) F &H .192 (.037), F &1 .038 (.001)
J. Knowledge Sub_efﬂve 449 613 F & J -.067 (.004), F & K —.200 (.040)
o ! .770(.593) F & L .031 (.001), F & M —.200 (.040)
owledge
B S
Ko Quality  of B Ve, : :
information 2 921(.848) 830 96 58K 234 (055), G & L -.094 (.009)
3 917(.841) G &M .267 (.071), G & N .303 (.092)
) ) Q49 866(.750) H &1 .257 (.066), H & J —.170 (.029)
L. f
ey Of nesae 733 846 H &K -250 (.063), H &L .131 (.017)

information

Q50 846(.716) H & M —.255 (.065), H & N —.366 (.134)
Q51 812(.659) I &J-111 (012), | & K -.372 (.138)
’rvel-gu‘aT”rg? n Safety Q52 .872(.760) .692 .871 | & L .342 (.117), | & M *.363 (.132)
(6560 I & N -.500 (.250),
(73) J & K .099 (.010), J & L -.174 (.030)

Q53 .810(.656

Q54 .858(.736

J & M .117 (.014), J & N .283 (.080)
N. Acceptance  of 672 803 K & L —.309 (.095), K & M .689 (.475)
TVSIEE (BEE Q55 .779(.607) ' ' K & N .395 (.156), L & N —.260 (.068)

M & L -.354 (.125), M & N .459 (.211)

# p< 05, #* p<lOl, =+ p< 001, FA2A FX]2] HH o] AL item parceling



8,

CFI=9%6, TLI

505, p<.001),

X*=1210.735(df

NFI=926, RMSEA=037= 3 A3t 58 Btk 2F 429 nlxEstd 4=

2015. 8

=

Pl2el=d Hi12 X8

o

st

AY3 7HA7E ABAZ ek

192

w

N
22|

¢

B

&7l

[¢)

o]
o]

o
o7F A 7He T8

-

o=

947, NFI=.923,

]
ZS|

T}, Fho] 2o} xfolH

o] zpo)AZS AA S A} Ax*=53.308(Adf=19, p<0DE EAH
o7} EA

, I8 o7 B

Fi ow etk Arel A3 248 A we dat

I

==
T

@47

A3toltt,

L

524, p<001), CFI=953, TLI

]_

WFEe] A25S AW <Table 5>, <Fegure 2>14 &

1<

=

= X=1264.043(df

]
7L S AAL

etk S

33

[

5>l AA|
o)} glof At

-
3t

<
5}

L
R

1

&

Z
o W& o] AjHow 27 tEh o

A=A
RMSEA=0372.%
2 o)

[e]
T

o=

]
ZS|

15

ol
AL

5hH

Sl

[

o2 ©] =83

]
ZS|

17F 23

==
T

7

L

R

Ztoll 7 H}

]

)
‘lo

i

9
pul

gxo] o

L

R

A3t

[e]
=

Jo
d%

NR

ol
olp
R

|

o

ol
e

F(HA o7 th

L

R

14

I3

1 UulA gse] EAReR fojv
Ao w Lepic

[e)
(A o® QEHTAl Alg]

ok _BATEAl A= el

A9l

=

=

3 A

9
Qo] o] A

[e;

L
R

5]

[¢)

ar

A= A A Al

9

3 FdiH o A

9

A e AR(Ine 4, 2AH guel P

Wge guel 2 A

HaEe] A

RIS

9l

SRt Rg BN B

I

O]
A

=
.



<Table 5> test result and path coefficient
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DV D b Beta S.E. t-value p
Corruption scandal -.073 -.087 .053 -1.370 71
Fukushima accident -.100 116 .056 -1.783 075
Perceived Climate change .092 .099 .039 2.382 .017
benefit Cultural bias -.022 -.022 .064 -.343 731
ST optimism .047 .041 .069 .686 .493
Environmentalism -.137 -.099 .068 -2.023 .043
Corruption scandal 106 123 .048 2.217 .027
Fukushima accident .225 .255 .050 4.464 .001
Perceived risk Climate change -.040 -.042 .034 -1.191 .234
Cultural bias 159 .158 .059 2.709 .007
ST optimism -.241 -.205 .064 -3.778 .001
Environmentalism 136 .096 .060 2.254 .024
Corruption scandal 122 143 .048 2.543 011
Fukushima accident 139 .160 .050 2.785 .005
Negative affect Climate change -.053 -.057 .034 -1.579 114
Cultural bias .286 .288 .065 4.409 .001
ST optimism -.654 -.565 .076 -8.632 .001
Environmentalism .026 .019 062 419 .676
Corruption scandal -.016 -.086 .013 -1.255 .209
Fukushima accident -.014 -.073 .013 -1.046 .296
Knowledge Climate change .030 144 .010 3.079 .002
Cultural bias .000 -.001 .015 -0.018 .986
ST optimism .033 .129 .017 1.931 .054
Environmentalism -.021 -.069 .016 -1.319 187
Corruption scandal -.089 -.113 .040 -2.220 .026
Fukushima accident =177 -.219 .042 -4.198 .001
Quality of Climate change .009 .010 .028 .321 748
information Cultural bias -.183 -.199 .052 -3.530 .001
ST optimism 481 447 .059 8.126 .001
Environmentalism —-.223 =171 .053 -4.203 .001
Corruption scandal .064 .082 .044 1.465 143
Fukushima accident 112 140 .046 2.441 .015
S“;”;"Z y Vog Climate change 011 .013 .031 .355 723
information Cultural bias 160 175 .056 2.881 .004
ST optimism -.424 -.398 .064 -6.616 .001
Environmentalism .034 .026 .056 .609 .543
Perceived benefit 113 110 .033 3.420 .001
Perceived risk -.059 -.059 .030 -1.988 .047
Trust in safety Negative affect -.094 -.092 .033 -2.867 .004
regulation Knowledge =025 -.005 157 = 187 .875
Quality of information .655 597 .036 18.061 .001
Quantity of negative information -.157 -.141 .033 -4.683 .001
Trust in safety regulation .268 .207 .065 4.148 .001
Perceived benefit .208 .156 .051 4.11 .001
Perceived risk -.237 -.182 .046 -5.193 .001
Aeceptance of o oaive affect - 450 -.340 053 -8.424 001
nuclear power
Knowledge 973 162 .249 3.903 .001
Quality of information .069 .049 .064 1.084 .278
Quantity of negative information -.027 -.018 .050 -.535 .593

Note) Italic means the path of being sadistically significant
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<Figure 2> Standardized Path Coefficient
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