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Impact Analysis of Transition in Electricity Generation System on a National
Economy and Environmental Level in Korea: a Recursive CGE Modeling

Approach
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Abstract

This paper attempted to analyze impacts of transition in electricity generation system on a
national economy and environmental level in Korea using a recursive computable general
equilibrium(CGE) model. In particular, the paper presented a hybrid model combining the
top-down CGE model with the bottom-up model which describes the structure of electricity
production in detail. The impacts were analyzed by two policy scenarios base on the basic
plan for electricity supply and demand proposed by the Korean government. As a result, the
paper specifically showed that there exists a trade-off relationship in the policy-making
between economic efficiency and environmental level. The paper also suggested that the

transition in electricity generation system should be done more gradually and carefully.
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Figure 1. Basic Structure of Hybrid model

AI=: Xavier Labandeira et al.(2009)

Journal of Korea Planning Association Vol53 No.7 (2018) |

1 o8 S HHIEY g |
Electricity Demand&Capacity,

69



oj7|

- A3l

ar,(az,): TERR2CIEPILQA)0] FAAZ,

tHE WEST g9 IFANE FURHE,

g: WRSFTHg, T8, ¢, 88, ¢, @R, g,:
7P, gy: AIRNBOR]).

Sr!l,t'

Sddr R4t d719] WAVHA(PEL, )2
A it o] 28HH, F &7] MAMA(TPEL,)
2 2t @t Bi714E atolo] ALK

PEL,, = ar PR, +az PX,,,

A1 Q)

TPEL, = Y PEL,,/5, WA @)
9

PEL,,: 1% WRAE g0) T DI,
PRq,t(PXg,g): tE‘.E %’@4‘-‘3‘ 99] i@x}%

(Z1EFIAIQAN) 71,
TPEL,: td% &7)714.

7IEVENQA(X, )= BIAMUND, )9t AHE-1e
S-0UR] F EEEAQAN(KLE, )0 ARS Edl
O|F0JAIH oJnf Ait7]E Al LeontiefQ] 1EA
T ErE JHESITL 2 AQA0] AEe BR
HIg%)4st Helo] os) Z2™En om) ZQst z
HEd HISSAIS =19 B 4 MEith

IND,, KLE,,

Xg’t:M"(m-—ndg, e ) A 6)

IND,,: td% WRSL ¢9] o] Fu=
G,

KLE,: td% SRS o9 dido] FQul=
ERrINQA,

aind,(akle,) ‘SR (EFIUQL) FAAT

AHE-LE-olKIS 7 BEMNQA(KLE, )
2R MNQAKL, )9 OMURESRI(E, )7

70 | TIEAE, HS3A 7= (2018)

dgte Sdl O|FOAH, oldf e SHUAEY

9| CESgl=2 58 ATt
KLE, , = bt [ « KL} +(1-6¢) » Egﬂ;]"%

A1 (6)

KL,,: td I8 ¢9] Mibo] FelE 2
A ALY,

tde WEaH go] Ailo] FE oux]

=S,

bth: CESHRY] scale Ti2HE],

8k CESEHrQ| share Tl2HIH],

(0),—1)/0y,, 0y, THAIEHA.

Eg,t :

plg =

HOIE ANQA(KL,) O ARK, )it 5
(£,)710] BRCIRERISCEY B4 2k,

il

AL ()
K+ 9= SRS 9] Bilo] F£elE AR,
Ly, 9% SRS g0 Ailo] RQE =58,
bti': CES2H9] scale T2,
oy CES@H9] share alzHilE,
(03— 1)/ 7y, 0p,t THAIEFRIA,

K, =W+ e (- 4)

ng =

URIES(E, )= SHIAR(FE, )t &E
(EL, )0l E}E0] MLAHETE

1
By =bile[8fe « FEC+ (=) - mL] ™,
A ©®)
FE,,: td% TRLT ¢O] Ailo] FE 314
dgE,

EL,,: t¥% a5 ¢9f Ailo] FlE T,



YHST 0| f2|Lzt AL BP0 0)XlEs FYEN

bt/*: CESEHRQ| scale T2HH,
§/°: CES®9] share Tl2HAE],
ps, = (03,—1)/03,, 03,0 THAIEEIH,

SHNR(FE, e Af-7tA B8Ri(0G,,)9
AN C0AL,,)0| BRE|0] AMArELE

FE,, =bt[5 « 0GP+ (1-67) « COAL;?]t
BAN())

0G,,: 1A% WASEH 4o] Mo =8 A8

-7tA SeiE,
COAL,,: tdk WHEsH g0 dalo] T
HEr,

bte: CESBIRY] scale Ti2ilH,

d°: CES@Hr9)] share Tl2HAE],

prg = (15— 1)1y, 01, THAIERIA,

mREes  Me-7ka B8Al(oG, )= AR
(OIL, )9t 7¥(GAS, )7t A0} AATELE,

1
0G,, =bi2 (59 « O+ (1-69) « GAS?| ™

g

<A1 (10)
0G,,: 1A% WEFE o] Wil FAR 4g
7k Beig,
COAL,,: td% WEST 49 4] Feid
et

bto*: CESEHQ] scale ni2hilH,
g CES®Fr9] share ukhlE],
ps, = (05,—1)/05,, 05, THRIEEE,

Journal of Korea Planning Association Vol.53 No.7 (2018) |

QA S HEA] 28I S| BEe A
(1De S3l GAECE TRIFCZ ol 48] =
g Soll Wi mY19] & AL, & wRet
d [7] Aikgo] E§e oFgA] CGERgY] H7
ALl HelekA RlSort EEAE WSS
F QUrh AAREREETE opel s AREY Ze
HMAQA GA] 125 HSue Wing, 2008). ESH A
A HYO] W] BAAL SHekA CGEREZY)
RA717VAg SYsHA A-siFoior Sitt ol A
Al B0 HHSkE [719] AAVIHO| SHEkA] B
ol Jgks nX=E A™siF7] Igolct.

PX,,, * X, = Y, TPEL, « ELE,, .»] (11)
9

7N PX,,,= TPEL,
PX,,, : t9% 34 CGERZQ] M717H4,
X, t9% 51| CGEREO] A71E.

3. BMXIR

SkeHA] CGERgeE 75dl7] flolikls WA BA
Qa0 MA-A5-4H|9] FEFEE LERRE Al
3l3]A8 ™ (social account matrix, 0|8t SAM)O]
Q3) QUFoZ SAME ARJNEIEE 7Hie
2 gy, B =RokE s8] 120134
ARINTE) E HIBOZE SAME 1SS 1
9 AidiEso] UERA] &= 7THIRRES XEE
I FEAEE s=ed IUAE AIRE 889
At olfet WFS S FEE Macro SAME
H= F 80 AAIE0] YoM, AR BAoAl:s At
AEEO] AEE Micro SAMO] O]REIQICE RIASH
AR Al B=E 1 90 AAISIACE

ASHA EEoA WRSTRE F7)9] Mg
AFaE SAMI DERZIRZ AT ARSECL
20139 71&E ARIGIEO] 38470 MMIEFOIA &

71



ojz| -

asy

g A TA 7] dREsHoR FHREE0] QAT
ARATTHO] B FXE HIFORE WHstd
R7] ALo] HI8AIRE +&6MH 3 13 Ztt o
71K IERREES FelkERA P REQ
VERREAR BF'e WSt

B =Roie drd Zt 9o IR
(R, )0 WIS Soll - 7|9 Wide T4
Skl Eth Ol Wit NARREEHIEE)
HolE Saf d57F AASH AETEAgE vag
$ Q) mEolck ¥ ohjEl 2 WEsHo] ®
71 Mgl Qo] CESE7t 2h= o] chst
TEEHO HJAg A A2 HSKASF
= &% AtkKiuila and Rutherford, 2011).

I8 AL2|e A8 O Bapes
1w AL

2 =M WEat Feto] AluEles FA
T 7Kz AgdEtt A W g8 AvEies J
B7} AgE JaTdAS tiz g@sues detst
= otk 17|l F WA FH ALE|eE R

B 1 RHACH MM HISAEA 2¥)

Table 1. Electricity Production Price by Generation Sources(Bottom-Up Model)

9] AZHK: T Ao WREste WEks)
£ ot o)gt Ze Ade FR9 wHEst
HeAE0] Tk SUFoleR= RIFoIA FoKst A
OICHAZIAl- AR, 2017; FSA, 2018 B). 0l
2 I oAg SfFoz 13E o R MY
A0l FFI”0IH K} 4155 2F0] "Qgt
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* 7]228: BAU(business as usual)

< FH AUE|R#1: FRO FHAFMIAE R
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< 8 AL e42: FRFQ! WS [

AA AFSIAZO] FH ALK #13} 20041 &
Qo] Hete 7IEEERE S3dE7A 24 &
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Al gl 712EEoIx ATEHE ojFE ZF @hs
o] TEAREE(R, ) e AURIQER 7] gt
VEAAREgoR REFgoRN 4 AlURIeE st
7} AFEELL O1F Al0% BHlslH Chaat ATk

Regmario?t = (Lt erienaro®) o R Al (12)

(B9 : Mo} &)
(Unit: Billion Won)

22 4+ 2 ane | xpam | SHEIEE

Division Water Thermal Nuclear Self Power Energy Total
BUM(IND, ) 1,090 2,733 4,003 373 1333 9,532
ME(COAL,,) - 7480 - 536 - 8,016
MQUOIL,,) 40 3,971 154 315 37 4,517
7tA(GAS,) - 17,132 - 1,076 - 18,208
M(EL,,) 30 290 106 156 26 608
2K, 32 586 221 33 63 935
=5(L,,) 136 3,045 464 268 128 4,041
YRR, 2% 5923 2,284 471 301 9,275
YLA(T, ) 10 236 74 10 13 343
7| YAHELE, ) 1,634 41,396 7,306 3,238 1,901 55,475
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Z} AU 0] whh S33EE(20308) 71E g
i IFRREe] 7Y Higs 2FsiH & 29
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Hsl DERR2S] HERE0] Agog T FUECQl
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83 APREES] VERRE FYHIER 7IEE:
Ql 20189 Hige SHER/A] FAISHL.

H 2. AL2|RE DFARE 9H|E(2030E 7|E)
Table 2. Composition Ratio of Fixed Capital by
Scenarios in 2030

Al
X7t “i"f
72 | +2 | #e (ane| g |0
Division | Water |Thermal | Nuclear| Self
Renewal
Power
Energy
7|22y
Basic 35% | 651% | 203% | 11% | 10.0%
Model
AlLt
511% | 11.7% 32.6%
0,
Elg.#l 35% (-14.0%)| (-8.6%) L1% (22.6%)
Scenario#1
AlLt
58.1% | 16.0% 21.3%
2lo#2 | 35% | o 11% K
Scenario#2 (-7.0%) | (-4.3%) (11.3%)

Atz MeAEHSF7 =AY MEY, MYSYRAF(2017)
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dbeth Mto] Gik= Jd 29 HHEEg Sl
EAE WA oM oA e 2¥e HiEOo
2 71FEERH ERAL7Ke A9gd AAHE
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71258 (basic model)Olg} & 4= QACk

I o 8571 AN "gearEAge v
OF Z} ALY 7IFEERE HRHE7}
Ao WAt AHi8y FHIERE £
HIg)e WHSIZICEL olist AHI8dol =Hlg
Hok= 719 MAZHAo] gEkg Fi, ol 32
Fog WEath [eo] i LERITE o] of
B AUEIeY gik= offd BEg AIFSHK]
22 71ERgo) 9t HInEORN SHELL x|
goZ 1 gik= 94 o] M g0l A
BAE gt e85 giule FHREo] AAIELE

7|22y
(Basic Model)

REPSEHEEE
(Basic Plan for
Electricity Supply
and Demand)

YHSEH HY
(Transition in Electricity
Generation System)

v

T Lot Bgt
(Change of Electricity Price)

YT TEel 21t
(Impacts by Policy Scenarios)

v v
=7H8H| gExE
(National (Environme
Economy) ntal Level)

a3 2. Ut Hsto| ZutEA H|A
Figure 2. Process of Impact Analysis

Journal of Korea Planning Association Vol.53 No.7 (2018) | 73



ojz| -

sl

ShL Jeto] gk A F 7KK Y, &
A SHi SEE SHOR FHEE0] BAEL,
WA ZRIA g3k= 4] 13)1F Zo] 2 B3 Al
g]o] met WekE GDPe| dAVIA] EReE F
FHrt.

GDPscnan'o#i= ZGDH“EW'.O#'. . e_pt,",}i] (13)
t

BH ALY VEEEREH
EFUT7IK] GDPQ SAIZIA]
8t

GDPsenan'o#i .

T Rz e85 gl g3 AU]ed wE
T Badge So S84 S8 =4
BAEEES Zh A AatEolA HiEEE
Eadbdgo] gog AN, ZF A BaulE
2 A (149 Zo] A U= BaniE |
RIS HIZOR ALK olnf B4 HiEdTels
IPCC(1996)7F AAISH OIUXIEE EraddA e}
URIEEATE Ol&sHH AFEE 4~ ULt

H
=
S

Al (14)
A (15)

scenario# i scenario# i
CE; =cef; « Xiy )

scenario#i Z 2 scenario
CE = CE}; ,
toi

CEenarioti: A AUR|QE 7ZEERE =2

FALZK O] & Sl

A AUEIeE \e A 9]

ALIFEoIA AT b,

Xooenario#i: FAl AURIQE tEE A 9]
AEY,

cef;, EHARPERITIR| (tco, /).

CEv::znarw#z .

AW} TN A Euio B8N Gk
ARl Ht B/ksSI) W HEEstE 9
S F710 BIRIEA Basi o] & =

74 | rREA, H533 7% (2018)

ZBolA= ARIA 89 HIKIRE F7klo] A4
BI7EE AIESITE o] mf AKSIE §8L Hicks?] &
SdKequivalent variation, EV)E O|&3%} 55
WHak= A](16)3 Z2o] Fd © AHIRe] §85F
ol BH & G8-ES UY] fl& AHIKIA &
7¥zjojof & A5 Qn|Sith

(o?)— (")
=-=7 =27 . WA
EV G (19, Al (16)
EV: 5513},

P B 5®) AR G84F,
(1: B A 7 A5FE

A (16)01A AR 285&E2 A (N3} &9
Astel At Bl o5 Walkshs Zie
= 7Vt Alo] o5l ARy g8+FE2 Mg
9] Aol HIz5ka, ojateiE4: HiEFol= Tl
5o S716HAl ErhASH-FEA, 2013). Ol9h &
2 d82 8988 WgolN BrlA gaet 88
A g SAlo] 1Eg E7RE7 EQsiI
mZ0ICh

=1 en" - ce™, WA

CD;: Mgt 9] AHIE,
(k)1 ZH|(ERER) B Tieh)E,

niRgtos AlRISY ABlE 84E0] wWat
= 4] (9)3} 20| VEEERE ERQwK o
AR BeE ESwsle) Sgtow AAEL,

EVsmnaria#iz EEV;“W"“’ia#i . e_‘t /—\-] (18)
t

Bymerots; g3 AURIQE ZIRHERE B
HHEA] SEMsk) £8



YHST 0| f2|Lzt AL BP0 0)XlEs FYEN

2 =204 AAE BAE1pL Aglde SHst
7] Qlsiile LRoR F5E 2go] Mg F
Hrdstojor it olo] £ =RolAE Eao] A
ARJETTEO] 71FEEQ] 2013EHE FARAIY A
2017TA7ZHA] 712 gojx  olESt GDPe AA
GDPE Hlulelo] Bgo] Hdyels gRIsIRich 7
Hrdold oS 20179 GDPHE(1,5025E
ARl 2017 GDPTHE(1,55628)F HIIRE ),
96.5% YRIgo] FRILIQILE ol FHE ZF9
AlF1go] wCh= A uisithal & 4= UCh

AA FFE HFES 0|83 LHST [
SIE BASH 21tE Qo § 33t Zth Hrh
TRIEQ] BAZIR= B2 § 10~140] HISIHCL

HE 1 120] AAE U8 Zo], A 7ER
oA GDPTHEE 2018 1,558 0141 2030
22665HUCE RIEHQ E7FE LERICE ZRI7L
Al wet Bt Al 2018 OF 426,64
THEoA] 819.2800KE 74K E7ISICE J8u B
A ALR#1a 2 B SRS "EEE0] Al
e 22, GDPe} Era dbdEe mid 7|2z g
Hisl Z4ashs Ae goIg 5= Utk FEE BA
ATk thaat 2ok

AR EHoIA §IHE AHEH, § 31} Zo]

E 3. ZMYan 2MZIHa)

7EEEREH SRE/R Eles Fgs
GDP &Ale AU #10] 9F 76,7329, AU
Q@ #2= OF 4639 HEZE OESTUCL Ol At
T JLES10] AIAS] AHEH, A7|4Hgo] 2
MZEGY oUR] AR, 81 AHIAYE FAloz
BAA &Alo] 7158e & & At o9t 22 &
= FOlNnh UEsto] JeHgol weh 2H Alut
g)QE WAt 118 AREZo] WElE Qls) A
719] 7¥A0l FA E7FP] wizoltt AMste] 7H4
£ IS sk E39T VIE FQ 4] BA
ZE AMAIGHH 25 & 109 W&t Zrt.

A% FHOK ik AHEW, WEst
RgrEEo] AdE A2, I B 7
ERolA oFE Zi] Hs o' REFeR
A48e & & Ut ek VIFUERH 58d
A AR JU & SAaUaZe 8§ 31 2
O] AlLREIR #19] A oF 2918, AlLRIR #2=
OF 1.201E0F OIEEUCE 53] oUix] 41 o
Mz HEt Mg AR4d0] Bidbdgo] AThE
OF IA A4S 0|9 E2 A= WAL
of FYu= AR il A A4Ho
et UERb= Ziket @ 4 Ch

UIRROR AlS/H §84F9 HelE AhHEHN
AUEIR #1& 7IFUCRE E3UC7K] § 9
13629 ZAAE, AlLRIQ #2= OF 59599 &

48 ZeICE

(CHol &9 3, et 5)

Table 3. Analysis Results of Policy Effects(Summary)

(Unit: Billion Won, Million Ton)

= 71229 AlLf2| 2#1 AlLt2| 2#2

Division Basic Model Scenario#1 Scenario#2
AN Zat (GDP) -76,735.1 -44,649.0
Economic Effects 245269045 (-0.31%) (-0.18%)
A 11t (COy) 80529 -201.4 -121.2
Environment Effects e (-2.5%) (-1.5%)

MBI 28 (EV)

Social Utility Effects "13637.2 ~5925.5

* AME| N el 4.5% X &(Social Discount Rate: Applying 4.5%)
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o, Rt Meke F7HgRols EA
JS nixl= v AR FHolke 3850
F3ks NR= AEIA (trade-off relationship)of]
ASS SAE = Yt} o= FEO FIER
et 12]a SRR At QFtol wet B
o] Ao A F= HEE ¢+ USS 9uist
T} J38u ARIE &89 WakE iefslo] d
g Wil & o, § AZEck: & o gF8e
2 IRste [esHs Z10] Efgsith SehEr
CIA] dofl st [ekgao] o =uie] o
SkE st WX TRt SithH, fTARIS] &
AE AAE FAsK & JATS Hrp AEst 4
o] o]Fof&of & Zolct.

V. Z2E

2 =E2 ddat e s &4g +
Ae ZFE Jidsial EE 2FE ol&si 1
S ZAE, Telal SdE FSHolA FRIEeE
FAeIIn) =8 BAUEoIA AR ARt AgE
[AFERhe vigstozM Hi} Sdd s 4
WS AAGIIAL SIi: mety 2 =B 9ds
o [grg=ol 2gatgo] EQst VIEARE AMS
SIACR=E] 1 297t Athal & < QUCh.

2 =wo tHe te g WA 2 =2
Al FEE B FxEgeR FH XN9E g
WE BAsh=tl et Aot Sa] ek d
719] ikl AHIXQ] Exgo] A4 wiEl
AR 842 ts It & + Atk &
T Agrgos HEo] gt 11 dik= B2
O} gdde gHd 5 g Aol

teog B =RFolks Ydst detoz Qe
e + A= FEA TR, dE SH 29
Ao Qlgt xHlo] orgd It &2 ZHKol

76 | TIEAE, HS3A 7= (2018)

thet 21247} OJFOIRIA] ESIAC A= TE
of olggt F7HQl JIIE BT B 5 e
20| AT 1 Zike Hrh SgiRolet €
+ A& ZoJTk,

ClEo] RE/ig SHolA  uEhE {9 83
Wgol gy A S0l AlZIEd + Atk CGER
g2 B2 ke 7dEs e 9l 54
& Hrt kA Wgsky] flelixs olgh ukt
mEle] 8 HA] FESHA OIFOIKoF STt 1
U B =Eok= CGEREE 7k IFEoA]
R jEs AETSY AR AdATolA
ARETH IRME e ARZSIITE Do B2
=20l e RS e Z0] opzt de
2 REFQl 2Ho] gQst Rge HelErt

AEEH
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Appendix

7IEFSAR A (X, )

BEEAIQ A
=7} =1 (e B A
S UND, ) (KLE, »
[ I I
285 oAl =il
ALQA (KL, ) (Eye)
2Ky, Y &Ly S AS(FE,,) J¥(EL,,.)
AL-TEA
MENCOAL,,) gé};'}'] ( o}cg )
MR(0IL, ) 7}A(GAS, )
5 08 1 g WY UTREEY 289 %)

A Figure 1. Structure of Electricity Production by Generation Sources(Structure of Bottom-Up Model)

HE B 1 MNEE 22 YEA N7
A Table 1. Equation System of Production Activity Sector

X = Mn(

IND,, KLE,, IDT,,
aind; ' akle; ’ idt;, |’

(1—idt;) « PX,, = aind; » PIND,,+alke, « PKLE,,,

IND,, = Mm(

INT);,

INT,; ,

. ’
aint,;

ainty; ’

PIND,, = Yjaint; » PINT,,
J

INTy, )

b .
amtﬁ

A A1)
A A](2)
A AG)

A A4
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1
KLE,, = bt*[okle, « KL+ (1—okle,) « B| ™,

1
(1-01;)] 1-01,

PKLE,, = #léklefl‘ « PKLY "%+ (1—dkle,)™ + PE), :

1

o
KL, =bt[okt, « K+ (1—6k1,) « L] ™,

1

#[(ﬂcl;’% . 1’(;(;—02.')4‘(1—5]6[1,)62, . PLi(;_al‘) 1—01i,

1

PKL,, =

1

B, =btl*[ofe, + FE™+(1-ofe,) » EL|™,

1

(1-03;)] 1-03;

L [sfer o PRES "4 (1-6fe,)™ « PELY ,

bt/®

PE,, =

T

1
FE,, = bt*[doc; » OG“+(1—doc,) + COALL"| ™,
1
PFE,, = #[600?4‘ « POGY, ™™+ (1—b0c,)"™ « PCOALS, ™| ™",

1

0G,, = b2 [dog, + OILLH+(1—dog,) + GAS:| ™,
1
(1-05;) (1-05)] 1—05

POG,, = %[5095’5* « POIL), "+ (1—bog,)™™ + PGAS,, ,

X, 09 Q] 0] & AN, IND,,: (A% A9 i9) B 4R,

KLE,,: td% 19 9] BRPIQ4s Q, IDT,,: 9% MY o] ke ZHAl,

INT;,: 9% A o] Fold xish ;o &,
KL;,: 9% A1) idito] Fold 295 SAQad,

B tUE A o] S8 ouiRiERNE, FE,: (T AR idiklo] £E shdEs;
BL,: 1% A9 i) S8 WY, 06, 1A% A9 idilo] FUE MR-k SRR,

A A]5)

A 2](6)

A AT

A A](8)

A A]©)

A A](10)

A A1)

A A(12)

A A](13)

A A(14)

COAL;,: tA% A1) 4400 Fle Ae, o1z, ,: Ak 419 A4t Fe AR,

GAS,,: A%k A Mol FJE TAg,
PX,,: tA% A 9] MLV, PIND,,: A% 41 9] ER) 714,
PKLE,,: t&% 1] 9] HePiiea 74,

PKL,,: (A% A1 idiao] EQE BIR MAQAd] 1, PK,(PL,): (U% AFE(=E)71Z,

PE,,: t9 A1 Lo T oURIEER] 71,
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PFE,,: tAk A iAo F4E SN0 714, PEL,,: 1A% A1) il EYJE &E7tE,
POG,,: td% A1) Aol FE A[{-7t8 JEA 7H,

PCOAL, ,(POIL, ,, PGAS, ,): t&% A1 i8] T AEHAR, 7kN7HE,

aind, (akle,, idt,) : STAETELAQA, TFEA)FAAS,

aint;: A iABLto] FQIE NS SIS, bk (b, b/, bt bt?) : CESERQ] scale Ti2HIE,
Skle; (0kl, 8fe;, doc;, dog;) * CESEF9] share ul2i0|H],

pni = (0, +1)/0,(S, 0, = THRIEEY).

25 B 2 Y2ARE2 YEA HA
A Table 2. Equation System of Commodity Sector

Q. =,y « XDE+(1—7,) « XM”“]"“ A A(15)
PQ, » Q,=PD,, « XD, +PM,, « XM, A A|(16)
PM,,=er + (1+tm;) « pum,, A AT
XM, (1-+,) |[PD,\™

i . , R
.XD,‘-J ’Yi PM,t A "](18)
Qi,t = INDi,t + C'Di.t + GDi,t +H)i,t’ A A(19)

Q. 1A% BRI 0 Mk, XM, tdE 39 SR 19 &,
PQ,,: 9% BSA 9 714, Py, 9% FQ) YAl 9] 71,

IND,,: t3% B A 9] @, 0D, AT AKIO] AR 9] WIZkAH] 49,
GD,,: td% A 9 FRAE 9, D, td% MY 9 FAeQ,

er: B8, tm,;: HATAX i FAE, pwm,: SNATUM i9 IAI7HE,

bt,: CESEHRO] scale TEHIIE], v;: CESEHQ| share LEHOIE],

pe: = (1+0g) /0 (&, 0= TIRIERIA).

80 | r=REAS, H53H 73 (2018)
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25 ® 3 7HRE EEA A
A Table 3. Equation System of Household Sector

Y, =Y (w, « L, +r, + K,,), A A](20)
YD, =(1—ty) « ¥, A A1)
HC,=(1—hsr) « YD, A AN22)
HS, = hsr « YD, A A](23)
\, HC,
CD;, = , A A](24)
n Z/\‘- PQ,,
Y, 19 7K & &5, YD, tdk 79 7RSS,
HC,: 3% 7H| AHIKIEY, HS,: 9% 7HARE,
ty: DFAE, hsr: THRFE, ) 5885 Tk2H.
FE B 4 YREE LA A
A Table 4. Equation System of Government Sector
GR, = DTAX, + IDTAX, + TAR,, A A](25)
DTAX, =ty » Y,, A 21(26)
IDTAX, =Y idt; « PX,, + X, A A2
TARt :Ztmt . PM,B . XM!“ ...A 6'1(28)
GS, = gsr « GR,, A A](29)
1+ « GR,
(1+gsr) - GR, A 21(30)

GD;,=gr; * 70, )
GR,: td% BRI FAIGFY, DTAX,: tA% ZFA ¢,
IDTAX,: t9% IFEA ), TAR,: t9% TAITY,
GS,: td- ARRE, 6D, td: A 9 BEAE,
idt;: AAEE BE o] Rl TFEAE,

tm;: SHQAFYA o] Rilgl= BAE,

gsr: BEAFE, gr, Y 9] RAESHIE.
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S2 B 5 REAFRR @3y M
A Table 5. Equation System of Capital Market Sector

TS, = HS,+ GS,+ FS,, A A](31)
FS, =3 (pwm; « XM,,~ PE,, « XE,,), A A)(32)
ID, = TS,— STD,, A A(33)
IS X
D, =¢; » Q. A A)(34)
STD,, =scr; * Q. A 2](35)

7S, t9E ERF, FS,: 9k RS,
ID;: t9% BARRR, STD,: 9k M,
¢;: AR Aikskr 1RHE, ser;: MilsQ BHiE.

FE H 6 AZTYREE LA HA
A Table 6. Equation System of Market Clearing Sector

Q., = IND,,+ CD,,+ GD, ,+ ID,,+ STD,, A A](36)
LS,= 3L, WA A3
KS,= YK, A 2](38)

LS td: 53 gtE, AS,: tUe RIS

HE B 7 Mool SEHY WIS WHA H7
A Table 7. Equation System of Dynamic Change of Production Factors sector

LS, ,, = (emr,—uemr,) « KS,, A A](39)
KS, = (1—dpr,) « K, +NK,,,, WA A(40)

LS, t+1¥ =SIF7E, KS,,,: t+19 AEIFHE,
NK, ¢ t+1d A9 RRESAL,

emr,(uemr,): tA% AFeSA FAEERS),

dpr,: RR2Q] 712,

82 I TIEA, H533 7% (2019)
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25 H 8 HAH AR|3|A#E(2013E F=) (SH9l: ol &)
A Table 8. Macro SAM(2013) (Unit: Ten Billion Won)
ACT COM LAB CAP HH GOV CM ST ROW TOT
ACT 278,707 77,470| 356,177
COM 225,853 68,008| 21447 39100 -3,102 351,306
LAB 62,940 62,940
CAP 65,817 65,817
HH 62,940| 65,817 128,757
GOV 1,566 2,247 9,596 13,409
M 51,153| -8,037 -7118| 35997
ST -3,102 -3,102
ROW 70,353 70,353
TOT 356,177/ 351,306 62,940/ 65817| 128757 13409| 35997 -3,102| 70,353
22 59 AgRE
A Table 9. Industry Division
2R B MR
Division Code Industry Division
Al | 2 O 2 Agriculture, Forestry, Fisheries and Mining
QHIMAEH D A2 =g Manufacturing
General Industry | A3 HAY Construction
it 2010 L4 X| ﬁ 1-&J|;=’ Cfue::cg”
=Ho T ar
Prog;lc;ion Import Energy | A6 HATpA Natural Gas
Sector B A7 &,'E.;f Coafl and C9a| products
O] A8 Mo Oil and Qil products
Domestic A9 7tA Urban Gas and Heat Supply
Production Energy| A10 w2y Water, Thermal, NucIearI,E Self Power, New&Renewable
nergy

HE § 10, AlLj2|Q A Fou4o| BsH2030d BEEE 7|F)
A Table 10. Change of Key Variables by Scenarios and Industries

(SH: MO, HELE)

(Unit: Billion Won, millionTon)

‘g akoy* SI7HK|24* xztel 7t Ehagrg
Production Value Added Price of Commaodity Carbon Emission
Tz AlLI2|2#1 | AlL}2|2#2 AlLt2| 2#1 AlLt2| 2#2 AlLt2| 2#1 AlL}2| 2#2 AlLt2| 2#1 AlLt2| 2#2
Division | Scenario#1 Scenario#2 Scenario#l Scenario#2 Scenario#1 Scenario#2 Scenario#1l Scenario#2
Bolg| HE |@atE| Hl2 [Pt ol @t B |BetF| 2 |#alE| dHl |BelE| HE Bt HIE
Change| rate [Change| rate |Change| rate |Change| rate |Change| rate |Change| rate [Change| rate |Change| rate
Al -56|-0.07% -33|-0.04% -17(-0.04% -10(-0.02%| 0.002| 0.20%| 0.001| 0.10% - - - -
A2 -4,100|-0.18%| -1,297|-0.06%| -370(-0.07%| -176|-0.03%| 0.011| 1.09%| 0.003| 0.30% - - - -
A3 -470|-0.19%| -322(-0.13%| -170|-0.21% -69(-0.08%| 0.003| 0.30%| 0.002| 0.15% - - - -
A4 -2,900|-0.15%| -1,600|-0.08%| -800(-0.08%| -388|-0.04%| 0.022| 2.20%| 0.012| 1.20% - - - -
A7 -106|-0.98% -34|-0.32% -23(-091% -8(-0.31%| 0.001| 0.10%| 0.000| 0.05%| -6.854|-1.40%| -2.925|-0.77%
A8 -300(-0.15%| -170(-0.08% -4(-0.03% -1{-0.01%| 0.004| 0.40%| 0.001| 0.10%| -7.340|-1.73%| -3.885|-1.02%
A9 -542|-0.88%| -162(-0.26% -75(-0.85% -23(-0.26%| 0.002| 0.20%| 0.001| 0.10%| -6.789|-1.79%| -3.342|-0.88%
A10 | -1466|-1.95%| -656|-0.87%| -362|-1.86%| -143|-0.73%| 0.101|10.07%| 0.078| 7.78%| -7.184|-1.89% | -4.775|-1.26%
*gAteiar SIETHK|: Y2 IEX|(”elg 01K 8)
HERAEEEE B2 o XM oM T YlSHs A2 71
AB(RT) R ATEATIAMAH S YUK ReZ T Y40 8iS
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F5 B 11 2H0E EAE A HEHe)

A Table 11. Change of Fixed Capital and Ratio

(B9l A 3)

(Unit: Billion Won)

7|22y
Basic Model
7 xt7t Al
Division = 312 2Ixt2y r oflu x| B
Water Thermal Nuclear Self New&Renewal Total
Power Energy
325 6,038 1,883 101 928
2018 (3.5%) (65.1%) (20.3%) (1.1%) (10.0%) 9275
344 6,396 1,995 107 983
2020 (3.5%) (65.1%) (20.3%) (1.1%) (10.0%) 9824
393 7,309 2,279 122 1,123
i (3.5%) (65.1%) (20.3%) (1.1%) (10.0%) 11.227
443 8,231 2,567 138 1,265
=0 (3.5%) (65.1%) (20.3%) (1.1%) (10.0%) 12644
AlLt2|2#1
Scenario#1
T2 N IR
Division T 3t X E gl O x| Al
Water Thermal Nuclear Self New&Renewal Total
Power Energy
325 6,038 1,883 101 928
e (3.5%) (65.1%) (20.3%) (1.1%) (10.0%) 9275
351 6,182 1,936 106 1,199
2020 (3.5%) (63.2%) (19.8%) (1.1%) (12.3%) AI7%
389 6,272 1,876 121 2,443
2025 (3.5%) (56.5%) (16.9%) (1.1%) (22.0%) 11,101
432 6,323 1,446 133 4,017
2030 (3.5%) (51.1%) (11.7%) (1.1%) (32.6%) 12351
AlLt2| 2#2
Scenario#2
= N IR
Division T 3+ A E ol %] A
Water Thermal Nuclear Self New&Renewal Total
Power Energy
325 6,038 1,883 101 928
2018 (3.5%) (65.1%) (20.3%) (1.1%) (10.0%) 9.275
344 6,302 1,970 106 1,093
2020 (3.5%) (64.2%) (20.1%) (1.1%) (11.1%) 9815
392 6,791 2,080 121 1,791
2025 (3.5%) (60.8%) (18.6%) (1.1%) (16.0%) 11175
441 7,297 2,011 136 2,678
2030 (3.5%) (58.1%) (16.0%) (1.1%) (21.3%) 12,564

84
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DA EQH|E(input ratio of fixed capital)
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75 B 12. ZXH 2IKGDP)

2477}

A Table 12. Analysis Results of Economic Effects(GDP)

(S A 3)
(Unit: Billion Won)

AlLt2| 2#1 AlLt2| 2#2
. 8 7 |E§3 | Scenario#1 Scenario#2
Di:r_/i:‘i_:)n a;:;utione =38 of S =3 of DA
@ Solution Policy Effects Solution Policy Effects
(B) (B)-(A) © ©O-A)
2018 1,558,400.0 1,558,400.0 0.0 1,558,400.0 0.0
2019 1,608,622.9 1,606,513.2 -2,109.7 1,607,014.7 -1,608.2
2020 1,660,335.7 1,657,003.6 -3,332.2 1,658,419.5 -1,916.2
2021 1,713,571.9 1,709,528.2 -4,043.7 1,711,404.8 -2,167.0
2022 1,768,365.1 1,763,516.2 -4,848.8 1,765,8194 -2,545.7
2023 1,824,749.7 1,818,226.7 -6,523.1 1,821,462.4 -3,2874
2024 1,882,759.2 1,875,803.9 -6,955.3 1,878,815.0 -3,944.3
2025 1,942,428.0 1,935,134.6 -7,2934 1,938,269.6 -4,158.4
2026 2,003,790.2 1,996,393.6 -7,396.6 1,999,496.5 -4,293.8
2027 2,066,880.3 2,059,211.9 -7,668.4 2,062,448.6 -4,431.7
2028 2,131,735.1 2,123,745.8 -7,989.3 2,126,925.5 -4,809.6
2029 2,198,389.1 2,189,821.5 -8,567.7 2,193,187.4 -5,201.8
2030 2,266,877.2 2,256,870.3 -10,006.9 2,260,592.3 -6,285.0
*
%::t?ll* 24,626,904.5 24,550,169.6 -76,735.1 24,582,255.5 -44,649.0
* AMS|H &0l 4.5% X 8(Social Discount Rate: Applying 4.5%)
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A Table 13. Analysis Results of Environmental Effects(Carbon Emission)

(CHel: 24aE &)
(Unit: Million Ton)

AlLt2| 2#1 AlLt2| 2#2
. 7 !EE@ Scenario#1 Scenario#2
o | Besi Model 2% o e 2y o Yy
) Solution Policy Effects Solution Policy Effects
(B) (B)-(A) © O-(A)

2018 4216 4216 0.0 4216 0.0
2019 457.3 450.8 -6.5 4534 -39
2020 489.6 480.7 -89 483.1 -6.5
2021 5214 511.1 -103 513.6 -7.8
2022 554.0 542.0 -120 544.8 -9.2
2023 587.4 573.5 -13.9 577.0 -104
2024 619.8 605.7 -14.1 609.1 -10.7
2025 651.7 633.7 -18.0 640.9 -10.8
2026 684.1 664.4 -19.7 673.1 -11.0
2027 715.4 693.8 -216 704.1 -11.3
2028 747.7 7249 -22.8 736.1 -116
2029 783.7 758.2 -25.5 770.5 -13.2
2030 819.2 791.0 -28.2 804.3 -149
2 8,052.9 78514 -201.5 7,931.6 -1213
Total

Journal of Korea Planning Association Vol.53 No.7 (2018) | 85



oje7| - A3y

28 B 14 MIH a8HK

Stz 2420

A Table 14. Analysis Results of Social Utility
Effects(Equivalent Valuation, EV)

(Chel HY )

(Unit: Billion Won)

T2 AlLt2| 2#1 A|L}2| 2#2
Division Scenario#l Scenario#2
2018 - -
2019 -622.1 -397.1
2020 -8774 -385.9
2021 -1,033.7 -378.2
2022 -1,220.8 -4189
2023 -1,439.1 -5333
2024 -1,4929 -630.4
2025 -1,4429 -745.6
2026 -1,3734 -533.8
2027 -1,135.5 -532.2
2028 -922.2 -342.6
2029 -1,0394 -531.7
2030 -1,037.9 -496.0
e A
Total* -13,637.2 -5,925.5
* ARB|E Eolg: 4.5% X -&(Social Discount Rate: Applying
4.5%)
Date Received 2018-07-20
Reviewed(1%) 2018-10-16
Date Revised 2018-11-13
Reviewed(2"¥) 2018-12-03
Date Accepted 2018-12-03
Final Received 2018-12-10
86 | TFEA=, H53H 7% (2018)



	발전수단 전환이 우리나라 경제와 환경에 미치는 영향분석
	Abstract
	Ⅰ. 일반배경 및 목적
	Ⅱ. 분석모형 및 자료
	Ⅲ. 정책 시나리오 설정 및 효과분석
	Ⅳ. 결론
	인용문헌 References


