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Analysis of Consumer Preference on Mid to Long Term
Power Sources by Using a Choice Experiment

Heayoung Jung* and Jeong Hwan Bae**

ABSTRACT : Recently, extreme weather due to climate change has become more frequent, and increase
of fine dust has worsen air quality in Korea. Therefore, not only negative perception on coal-fired power
generation is dominant, but also the social acceptance of nuclear power generation declines. This study
aims at deriving consumer preferences on the mid and long term power mix with various energy sources.
Willingness to pay for each generation source was estimated and the preference heterogeneity of
consumers was examined by using mixed logit and latent class models. Mixed logit estimation results
show that the preference heterogeneity of consumers is especially large for the nuclear power relative to
renewable or coal energy. According to the estimation results from the latent class model, group 1 prefers
renewable energy while group 2 prefers coal energy. Group 3 shows lexicographic preference which
means restricted rationality. As for the policy implication, it is necessary to understand the preference

heterogeneity of consumer groups in planning the mid to long term power mix.
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27 5ol 7| sl 17 oA | T/ Ml AT, wlAE A BRI} 417 o

Aekste b of digt S RlEe] B Al 14 o] AR AL Qlat, FFEAI AL}
78 AZL o] 5 AAp W of] th A= AFS] A 482 o] Faxstal Stk jFH 2015
uhe] 7| S5} Al 3] ofof A= Uehd = ApEA] 247k 5532 (INDC: Intended
Nationally Determined Contributions)& ¥r35}91 11, 32 2030 71A] BaUt|H| &
A7EA Wi &) 37%E 2SSl ThaL B8kt 2018 7 of) WhaEst 12030 =77k
A7F3 5 71 R 2 EW(7E b0 ol A= & AFE 37% 7Rt 32.5% = ol A =
SHaL, YA 4.5%= s efoll A Frljslr| 2 stk wheba] ApEE 2A7ES SR
2= sl 7] =HE oy A B A 9 R o] 7o) S7hulsFlaL, A|8Af A E 4
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SOl Aot o Mteleel s 27] B, AlqF Aeteledda 84
o] H|#] 5o o A] Zdebg 2ol a2l of] wht A o A2 H7} H 23 4ol
ot 2 201613 32017d o] 72} s gpof A AR A1l 0. =2 Qlsf A ST E whet
AAE 3 dape A sl tiet 7hs S A7 AR A o) = R E QAL ARk
o] et =1l F-28} 1e)7F B 2l7| = stk whEhA] oho = dxpe v o] HAd
& 29 Y glol= ofgf& Ao Helnh

Ol IAN = M Fa= Aol ol WHAS A=A of dfsf mvlSo] E=
o] AL, FH T2 3t A Agle oY oAle W2 = HlEo] ofE
e 2R S 2L 7 H 2ol o2& FEol +HE BRI U 2 A=
ol2|gl wAl A olA Fste] Rhef FA7] MY AI R o AEs vhdRitiE ojH
MPAO R B 4 9L AAE TSI Qe 02 7] AUTAE AT 9
3] ARRSE= AHY HEALL. LA 2} of| 1 X 7] FHIAEA: International Atomic Energy

Agency)ol| A 7HEHE WASP(Wien Automatic System Planning Package)”} 1t} WASP
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u]=+9] TVA(Tennessee Valley Authority)®] R. Taber Jenkins@} ORNL(Oak Ridge
National Laboratory)2] D. S. Joy©]| &Jaf 7{jgtel gr72l-du| Al A8 -8 HA & o]
T}, 7L %, IAEAC A 0|5 %27 - /faksto] WASP- I1 2 SHEskl 1, 914 A7) 2+t 71
golatoll A d o] Egokal e, e uEhs 1977 JAEAE &3 =3 & 37

WA 430 $8o11 ik WAL A g7 5 AR Ha
2 HkEA7| 4L, FojA AEFFAIZ =(LOLP: Loss of Load Probability) &
4 Q= 7] AA73LS Sohhiz o] WASP] o]-§ Bxjo|ch. i EE
e A A ele] Hl g WE o] 21 ol o] N2 thE ) WY
S S A4 AR Y9 2017 B AR 7152 Y
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A15-26.5%, H A7~ 45.8%, A%E27.7% 2 LA E|ofoF Sl= A o & yrebyt. ohl, 3t
Ao AR &B]7} AlEShe ARl a2 7F A B OMEMW A7} frdel=
2 50 AR A BE7HA] 9 AL S A= FSHE ol ©)(2012) = ZEE
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B ol ARTEE =&kl o] 5 BEote] 4 MYl 9 eES Ushle 24k

=& AFH0R AUTHS] EBe) o] el /il RAS Toho] &

%@ﬂz%aoi 251900 E2 T 23S AsA QLT R A 3} v wah, o
A2 Hl%ﬂé le A °u Hl" O 40| T ol UG W Alo] HEH<)
01

699



sto} waslel Sol 22)wx) 4k A7} ek

BAHQ011)E 2 thAIS ek AR o) £ 9 waTle) W, A
T4 Wik QAR W] 52 Tefstel A17] Rl vl A RS R4
oA L& A gldin] oF 2u) SHdjsh= 73-+3097HA] 917 10GW i, T 7]
78,840GWh)E 714 5o 4514tk AYFA H3SH=2030 AH]-EFHMW) 7|5 A

24 33.1%, A 15.4%, A€F23.7%, 7k 17.7%, 7]EF10.2% 2 Avgstal, ofof wkat
203049 712220104 thH] 22.2%p Alssh A o2 AL Q) ESH AIRAY A
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2ol 7)== ALBTHA] 23 AAIE 7HAIAL At es-4(2013) 0l 4= TAEAS A 7
I WASP 219 0} 83101 34 $1748 SISIe 2 Ak Lo
T F Q0 A7) AAFA] A M-S HESEL, IEA(International Energy Agency)7} 4~33
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= S 22 ARl 4] w82 algsto] ddE vl st wE A= 2ARE FATA
H

1%, 7taeh Heke] vl 7| 252 A

Aahgon], A HFolL} A4 1% 5220124 458 §A51E AL 71gal
RS A A EkL) YRt HEHo] 1% Zoj 5 Ao it l «WL 2AREA B
o] A 1.289Q/kWh, £35+2 311 5 o] A 1.0399/kWh o]t Aehaha & 1|30 1% 7+
PXCASRAR qu@,]x} ZARZ 2] 0.418Y/kWh, E3H2 3113 0.420 /kWh

o e A ) A o2 1% Bl A

Rl
A0 2 LERd . ok AR Aol 2] Wl F7h
off tigt Alu=| 2.7t glom, E"ﬂ"r o Jlo] A71 8+, A, A v|S o] 2jof e
Al 715 skel g2 954 ZAIE L2ohA] 3k T v 2H2018)2 =4
Tl All(green pricing) & =YL -7 H[AFE 0] AU A Y, AR FE 9| A
2, AR, dAbE] AEad) JAlEE FAT 22 S0 it de =g A
AERE o] 8ot A8t EREAE o83 24 A3 AU A 7
A=A e A&7k 7P A WrehaL, B =g, 3-8 ol AL, who] .oy #] o
et A3 = %‘i’s © AR YERT &R AR 0 2 A YAl E A
3171 A= thefet QAE B 7kt A5sA 8= 2t St g XA =7} 7 At
e Aoz BaEr.

59]2] 72, Roe etal. (2001) =4 o] dijgh o] 20| 2150] 2|2 Goloh g
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$elotl A Hebeh SR 458 20 542 8 IS, A1
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30191 A% 3912 151 o) G I, /192 19 A2 198 A4S
oA B718 2] meft 44, B8 Al ARSI Gl (03 st
BE450] 3, BTN oIS 1 &42 A2 gololo] 7 Lehh. T go
2 Heinzle et al. (2010)= =Y 2] HHGFAof| ot AH| A} A S =5 AT AeiAl
Aol AR S AU vlE, AESaAh AR A, € A8 e s, AEA,
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AR b F A% Qa2 Uehon], AUTIARE AAATA % 53
TAE AEahs 20w Uea, W Al 5 W 2|ojS Asstnl, U ss £ 7t
A= A2 gojolo] (12 ek, F7F ARt ZABHAIRE T o4l Hw ek
Lole, A0S Be4E o AEsHe A0 Uehilth A€E AEEL: gepy,
Fe, 25U, vo] o2, A%, vo] @b 40 vhehg i, Uxbe] vl Fa) U
Ao A= 3.1%Rbo] € H1% hehol ZASHELOR, 45.7% = -2 A skt
3 Cicia et al. 2012)%= o] gejo} 245 A0 2 7548k 25-3 913t AUTH
of T 41 5= A1 A S o) gato] EA BT AR AHE 44 FE, e
T, vho] or s, A, A R Foln, ARALZ 913) 7| T SR A=, 54 7 7
o, ST, 4ke] A Fol thala] AEstaich AAAZRB L o §5tel £43 A
A7 o] 1, et

T, REH & o1 2] o] gt e 57} o] o2, elof, 2,
7, ol o2, ok, Fe, Al W) ek 9, o, Fe, vlolenja gow
R AT Aol A 9 457} e A0R UeRTT] 0 2 OKeeffe (2014)=
A AT YL ol gate] u2 auAS o] AR e Ao gt A5 S AT A}
S8 S U Y 5, WHLRZEE ] A D A4, 87 AN gIat g

o, A AAGA| o5 A=, 7} %11}31 57} gL, X*Eﬂﬁlolfﬂ, ‘L*ﬁ‘

o]
24 208, el e A i) )

7] of i 58 W ESYck 2ARLEA Eog

=k, EREA B oAz Foll digt Al=-g-2ldo] 7 wakth w0l A=
A YSE, FAT 7| FUEE AT TFLRE A Ao T A Eg-0loo]
©] &7 Yebekth. Murakami et al. (2014)of| 4= 22} A1 A of v 2] o Tk 2212
=2 AEgol s vl Al anAlaE R A A=A d el Ab
gl &AogL A AV, 7)o A= AE, AY LS4, YA, AR, 4
Zolch A7 e A gl w2 Aeg-ol dlo] ghashal, 7] 2 9 A3 H e
o} Aol 7] M)F0] g2 A H-g-ofolo] FTshick. thl, ko] ¢ YAt

9] apo 2 ol thak £ 9 21el ¢14o] )5t 2l A-So] ula) ek 108 %A et
&tk Yoo and Ready (2014 418418 o] ofaf B H|L o} 3-9] thajo] 2] g 2ke]
ohet A5 S ATSRE B3] Aol Ao ek s o) 2 g B8] 91 o
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FEARY, FAASEY, THRARLY, sto| L ERY S o] &0t AR £4
e AA AR A v S, T2, HPOI—‘E‘]H/\ 7|6, QA AE AVee
= LR By 4 23 YER ouA e Ae=rt ohE Ao R e,
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AT S WA Ashe] 71A17} i) T e 0.2 FAE B, 7o) 2
712 9] o] A stof thst 71X 71 "Hrhal Bi= AZXQE 7] ¥(conjoint analysis) =
X3 7} (attribute based valuation)2 35} W Zo|th AEiAYHL 7]=
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A
AF

oX
N
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Zof tfsff Kok FHet FEE Algeteh B3 av[Ap) Eop AR A A

ol 2stA sfo, bzt BliE 7Fastth SEAREo] A E 71 thgtell thal
=5 = HAlo] 7] wfjZof| ol thet 71X & A5 A Q1 2|7}

A2 5l et glo] 2EH HAE &Y = th AU Aute] 48 42 9
282 McFadden (1973)0] AJA]8F Z2AE 2 3] (Conditional
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27} Aol 4= QJrh(Hess et al., 2005; 7-8-5=2007; Hynes et al., 2008). A5 0] 2 4]
A -SEALY] TEE EA O 2 YE = A A A 0l AT o| AT, TEE R b= E
o2 el = Aso|-do g LHE 2= gl 7]~—§s_}4j§o]?g Jo AN E
ol wattS Ere A FE0] 7Fe A HEE7 e Ao dAS
7] el = = A(Mixed Logit; ML) =32} QXHﬁ]-’;—E’B‘é(Latent Class Model;
LCM), t}&}3z 2 Hl(Multinomial probit)* &, HEV(Heteroscedastic extreme value) &
g 5= ARE-3f|oF gt Louviere et al., 2000).

B AL AFo|AAS A7 o S22 ARl A= S AMesic)

N ox

M
1

ol
ol

|

SRR o WAL 2Rt 440 Blxparameter)7 AHA 0.2 A
E7 Earof whe} ¥slsl= & H43(random parameter) 25| $253]= HHH o, 21A)
AZRGE TR R4S KA AR U AZE B o U4 S FEIT} E
AL o) Bapmo] gialel e 71 B 4 ool AAAZEE
Ch - Astth= e 280 QAL A A RS et zof gt o gk AR A 7H
o] =] gl A Lxek= Hol A AL 712 11 9JtH Green and Hensher, 2003).
EF AT RG-S ST =R LG of| vl sl Ao A g o] fRI4FrE o] &0l gk b &
A A5 WollA= A7t FE A oleta 7Hg3sth= Holl A gHAI7}F Q th(Bujosa et al.,
2010). F+ 23 F of= E o] tf ulstA S-Ldlrh= A2 b7 A H A] ¢k
H(Green and Hensher 2003; Bujosa et al., 2010), L =EE5oA= F &S E31sH

hybrid = @-& AR8-5}13L Q1T Yoo and Ready, 2014).
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32 9 AR 44

AEZAR=20161 4~5Y0] st=te] A 2] of] 2] s}e] A1A]519 21, FGI(Focus-Group
Interview) @} 1, 22} AP 2ARS Foll A28 S 5, 74 5= WA des
FF Akl & 2AE AASIAT HF E2A= TH19A] o] ARl HU St
= AR O H, A, A, &5 S aefsto] v dof o i 55
T 2 AP AR 92T (5 HE 25.7%), XA AL 60T (-5 HE 22.0%) = A A 25
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£540] tjAhelojehel BA- T A 2HAZ 223 A7 A, Fol2 Hro| 4
2dig} AlAk 3tH, olE S 4 HE pE FsHAl " =AF2300A
Information Vector Matrix (1(3, z;))+= Tht o] 21-$-% g==of &J3)] J 2|,

16,2, =2 “IL, e YD I CREEIP R @)

o] o] &3l A 1(8, z,;) 2t Asymptotic Variance-Covariance Matrix(AVC) 2(3,z,,.;)
QFo] A A o5hH th-S-3} 2 Train, 2003; Ferrini and Scarpa, 2005).
AVC=0Gr,.)) = [BH.5, )] = |- L] 6
930
ol In & ch&:3} 7o) Holgick

J
ll’lL— E Zzyllsjlnpllsj nsﬁﬂ) (4)

ol o 1A ol YRS Heha} S HARS 24847 3
MEISHE Hlo] 7R siRlch & ATl A 22 A8 W3 T4 915 SAS 9.3 o]

o
= "1
23} D-efficiency WS &-8-5%th3)

3) Efficiency Design®] SAS T4 4 ¥ =9]+= Kuhfeld (2010), Hensher et al. (2015)& %}113}7] vigtct.
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HEARHE AR 442 AATA T ARATEOIA AT BEES Hoe
wrodstaick 347] A Aol ZHe T2 44,0 220304 713 AAAL WA, Aeiet
2 u|%, 27]9F A, WA HEL Tefskick SRRl Al Ao 20294 713
A9 T4 Bl o] Bk 31%, URFE 35%, A 12%9)S el 2 4 4
Fo A S 71Z0R, HAAT B AETIele] o) WIS B3 FF ek WA

= A7ttt 1>, A A vlSof tieh 2 A Aol U A] BIS-210~25%,
AR S 25-40%, ATEkE}el 8 20-35% otk U M7 QTS 2 0glol A He) 2
TFA7FA] QAtEl= A o 2 Hokal AxbE] A2 Longo et al. (2008) 2] o]
-2yt ol | A] Aol 9HA| 245tk A1 Aol Uebd 2015 A=A AR

~
B
ot
£

=
034 o] 1 YA MR Q13 Azte] MBS +5007 0 &2 At
(B 1) &4 & 231
74 5z
AR A 2] (%) 10, 15, 20, 25
LA (%) 25, 30, 35, 40
A et} E(%) 20, 25, 30, 35
A7] 87 D) 0, 5,000, 10,000, 15,000, 20,000
Az FE=() -500, 0, +500

Efficiency coding®] w2t 745 el gHe] of Al = <3t 29} 2},

ot 1 et 2 o3

AR i +ﬂ 10% 15%
2030
Ay | 9 @ 35% 30% s
w3 e
o=
A ‘ﬁ 20% 25%
A7) 85 AR 20,000 5,000
A2t AE(H) 0 5009 7HA
AH|2} A [ L 0
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A7V z;y = S8 ME A 2 A2 -5 $87] ded7dol Hig S 2
5, 07103, QAje] 2wttt §, = BEII5 T SA0) et B0l ¢,

TEEA] 22 &/l gt ealetolrh 25 23 ol A= ¢, , 7} LLD(Independent
Identically Distributed)©|H A =+t F3Z 1(Extreme value type 1) 743tk LID 7}
A& 2 A aho] BRI AR S 2 AL 51851 ehetk TR ALY o] 714
= gotsto] 22k (e, )& RO 2 kL, Bt @ ARRYo] ik kA

7} Q= AL 7Pk, YR 9 xgto] diotat AlkkA 7} gicka 7F sk 4] (6)
7} 2+t s)
Uiy = Big+ iy + €3] (6)

ne B0l 001, Tkt Afele] wet HE7h e Uehba e AurEel 2t
BEOZ S, ¢, = LLDOlYA] ek B Bel12 i) 2% 24lmge

A i 8 HEE o] £AR 2ASFES A (7)3} 2.

4) 35mgo] vt WL Train (2003)0]4 T2kl S48 Zol.

5) Balo] HolE oA 2 Aeksla AEaS

6) n, = o} Ba1ed 59| ol ¥ BHE FHE 44 4 ok n, o WES fn,|2) 2 7T,
o714 Qi Tefule REE ofugc.
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