el - HFFHAT HM2H M4s
Environmental and Resource Economics Review
Volume 22, Number 4, December 2013 : pp. 691~726

2 o : 2 HT0IME 7IES| Al DS Y|HoE MR{R20| BI510l AEAl R0 24
2 xMgstozM HETY U MAEIS TaiE 4 s slo|2ale BHS UKL 0]
M ofaE 2se lzo| REnt Za] Aol TR0 et £EHZ AMMBIEE ZiZto| Wi
TSR, B9, 7HA, AT 5)2 ESSIT 0129] BAoRM HMR2S sk 9
Cf. 5l0|22|E Dait 71Z0| stefAl BHS SUsH ALK S0IM BlmE o stol=als

710 faHA Daiut @A o HITh Ol sl B

2HS S6t AAHIG ZuRlo|
ol of WA 7
I.

>

=
Aot F7t=
|, BiEFAO TSI F7HE A2 ST

b 0
FeEICH= 71EQ| A2 Fefsl=

S=rAIQl Fatofl thshME S

;O
rr
)

U Toll HIsH TAKL! UBHIZS AZ B7I5IT AfEH UH S HISEAEI} 52 WIS
2 AIZSHs HEIO| HISS HIRSILE S7IBHs %S BRE 4 AUNUCH FS X2 B gt
M X7} G2 SA5| ZE0JEIC 2 701 HLE Sloluials DS AN Mol 0t
EME 2P| Slst K8 =T 012 4 US Holck

FRO| : SAISUITS, SolHRls DY, T|SHal HMAT

ol

JEL B&: C68, Q48, Q54

H2(2013 58 142), £HU(2013E 128 49), AKEHL (20134 128 12)

= UAZRA AT L] 20129 7|2 ATHIAR] AATFAA LS e ouiA - 71$us) FaR
| RRle wal 2 ack @ AU W

A=t AAgEE 209 (e-mail: inhaoh@konkuk .ac kr)

e F AT H A, AR e-mail: sangboh@gmail.com)

691



Climate Change Policy Analysis Considering Bottom-up
Electricity Generation System

Inha Oh and Sang-bong Oh

ABSTRACT : We develop a hybrid model which allows the change in electricity generation mix by
adding the electricity-sector components of bottom-up model to the conventional CGE model. The
electricity sector is represented as a sum of separate generation technologies, each of which has the form
of DRTS (Decreasing Returns to Scale) production function, unlike the conventional CGE model. We
compare the effects of the 30% emission reduction target using the hybrid model with those using the
conventional CGE model. The cost of meeting the target is lower with the hybrid model than the
conventional CGE. It is consistent with previous studies in that adding the bottom-up components to the
top-down model reduces the cost of emission reduction. In an extra analysis we find that an additional

regulation like RPS (Renewable Portfolio Standard) increases the cost.
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(AZY FURL U ST ZHo] R

SEUE 2 oHE o oA
MIN 0.14 0.55 0.31 0.73
FOO 0.38 0.40 0.00 0.33
PPP 0.38 0.21 0.00 0.19
MAC 0.30 0.29 0.46 0.13
GAS 0.14 0.55 0.31 0.73
CON 0.07 0.53 0.00 1.26
TRN 0.31 0.28 0.33 0.35
AFF 0.02 0.52 0.00 0.39
COA 0.14 0.55 0.31 0.73
CRU 0.14 0.55 0.31 0.73
NGA 0.14 0.55 0.31 0.73
CLO 0.16 0.64 0.60 0.72
CKC 0.14 0.55 0.31 0.73
NAP 0.33 0.00 0.08 0.85
FOL 0.33 0.00 0.08 0.85
CRP 0.33 0.00 0.08 0.85
CER 0.36 0.41 0.19 0.31
CEM 0.36 0.41 0.19 0.31
ORE 0.22 0.64 0.25 1.17
NFM 0.22 0.64 0.25 1.17
ECT 0.16 0.52 0.36 0.88
DIS 0.16 0.52 0.36 0.88
SCT 0.16 0.52 0.36 0.88
AUT 0.05 0.53 0.31 0.41
SHB 0.05 0.53 0.31 0.41
OMA 0.05 0.53 0.31 0.41
ELE 0.46 0.26 0.39 0.00
SER 0.26 0.32 0.00 0.49

Z}&: Okagawa and Ban(2008)

(1Bt =2 UHE=Y)

ELE _ . _0GC _ . _0G _ LA
Tyr =05 ; 0, =053 0, =053 0,
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22 2 OUXSRHY U SUTIASHIY
(Ol X|=R2 X H(2007=100))
2007 2015 2020 2025 2030
COA 100 150 170 171 170
CKC 100 156 171 176 179
FOL 100 95 99 99 102
NAP 100 119 129 132 135
GAS 100 128 134 156 183
ELE 100 143 166 184 199
(2A7IAHIEEZ(2007=100))
2007 2015 2020 2025 2030
COA 100 149 169 170 170
CKC 100 156 171 176 179
FOL 100 94 98 98 101
NAP 100 120 131 134 137
GAS 100 129 135 157 185
ELE 100 145 162 167 176
22 3 53 BY 7XA

& 2 myolx AgE CGE Byo| 7]2s4 Solt,

1A AR
CES FH4-t 598 9418 #3l7] ujo] £7]9] ¥:3t8 98] 24 (Parameter)
£ theal go| BEAHoR wol,

o, : 7k CES @4ollA] R9ladvh Ei

Ajepzte] B]F(share) A4
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S ARE AlQlg 1H
e 5w

AdE Astell s, @ AFdlA BatEs ASH(Y; )= e - AR U A ST
(KLE;)2} ol E Z7H(XD, )& A5t CES(constant elasticity of substitution)
kR A ojenh

RARE B AL o] whE AT e} o4

1
Y, = [0, KLE/+ (1—a,) XA " 1

% AR UX BIANKLE, Ve =% - AHREIAKL, )2} A =FA(E,)
o CES FH4-= ok

1
KLE, = |a,KL/'+ (1—a,)E"|" )

el AREIANKL, )= mB(K)T AH(L,)Q] CES 2 A, A7
A F7PHA] AikdaE dERdT

1
KL= o+ (= a)r/'] " 3

AAFE AR

[oJR MY

b

A

rlr

EHHAZEFEAJ(CET: Constant Elasticity of Transformation)

13) BARS| QATRE i, AR, FUAR o FolA:  SET YA} drrtUe LYt
L CES QAR 79ek 22 o] 97| o] me] e ket
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AT we 2EZAYXE, )9k FHLH D) E AL

1
[%XE,:’J“F (1 —a,;)XDfl] "=y, 4)

3

ol HdASE FUAR| A XDt UK XM;)ZEe] CES S5 &3l
B3 ol FauEe S BeA A BAZ BEES ool
X4, = o, XM "+ (1—a,)XD"] " (5)

G oFIE BAAEH A1) FIABH XA, 7HAIS] AHIABH XA, )2 A,
XA, =XA,+XA,, (6)

2, AAET BB

4 ) o Sol7he oUARTANE, )& thee] TAE AH CES s Bk
NI AEGA(E, i vl o A BRAN(VEL )2 FB(FL)] CES i %
e,

i)

1
B, = |o,NEL"+ (1 —a,) EL"] " O

v oA A& H(NEL)L A 7B OG) 2 AHEFE,,,,)0] T2

o
Rolerh, Hehe olutdesl 3asw oAk,

1
NEL ;= 0,06+ (1—a,) FE!,, .| " ®)

coal,i
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/‘Rﬂ'—?r ’ 7]—’/_\‘%—6‘;']—;(]1(06{7)JE /‘E‘]Tr( oil, 1) ﬁ/\]—(F naphtha, 1) 7]—/\(F gas, 1)"’] CES
3z gojsch

1

o FE ] e B =1 )

qas, i

0G, = |a,FE) ,+ B,FE!

naphtha,i

}\AE}(F coal, z % 2 tﬂ—}\ ]ﬂ-( coall, z)‘]’]- ii/\(F kcl,i)g CES EJE—XHE Xég‘]%q‘

Fanl7 = [O[ FE{()(I]l i ( )FE([;“ ,] h (10)

It
oft
%

L

T

Z
ol
O
o)

OBk AL AR vl uet 27k AolFt wEASE
L oubE, I AR, WAk ZheelA] Bt ol d2elelE g4
o g o

WAL fels AURAEL mAA, A§, WAL

FE,, ,=minaXA,,, , (1-a)C02,, ] (11)
3. 718} &

LuAPE 2ujaks i auEgstRAl Tea o] ouAI(E, )9} vlefuA
o] A x4, )2 BEc)

1

= o4 0+ (1= a) Bl ] " (12)
anoﬂ}d ;H R D‘L]‘ TZ]"I"‘{L"C ] Edﬁl—o]—xl OFOH:]_ <]>j o3 iy
o] ZPgAIek sl b TAIE THAFRIA Fthe 20 BYsisg

LT AARA S HeiAe AR Ee BeR RYslshe Zlo] Tasith

B B2 2/ AAIE skl ok AAete] A2 iR o ol

L
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ZPT(’,?XE?_ ZPTszM+ Pea:BO = 0 (13)

P, iASe Algea7tds e, P, i Aleedrids b
et} P, & 382 oJusld, B)L 7|2AR RA4x] EH4FPS onj3itt u
2A ghgo] WEste] RALAt dYe olF RS RystE gl

2 e Aste At 8%

B
(activity) & oIz} o]l FEL BB AWAFS0| dual?) vl EF4R EA|E 0]

of i FHEAL 7 FEo| M2 A g0l FURE L AR AART 2AY
22 Flolt} o3t 2L Yol& ZZ(zero-profit condition)o]2tal Et E3H

2, A3t 5 EFHES AFAHAE 2 (market clearing condition)of 2]
A FFo| axt IAAY A Hioh vprjeto g2 AES(income balance) %
A(nl, 43 50| Azl 253} ook s 2710l o]

= 7heks) Vel theat 2.

A
Mo
H
ol
1o
N

ot
N
)
o

>.
>,
lo

AL 240 S, = D, (14)

7| MCe @AM, PE 714, Exp ¥ incomed ZH7} A&} A5

i
11}(e3
A
i.‘ll‘
n)
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ol EA} p, q, 12 247 AR G2 activity level, AT7FA, 123l ZA|FA| 9

A% S8 Eah QY B pt gt role] Feleol e Baee] &

S48 FE Aol olo] Webx FRAHOIA Ao A @ Aea 5
5

ek, kel
gesle] gict
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