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ABSTRACT : This study analyzes how much cost the power generation and energy sector in South Korea
have to bear due to the introduction of emissions trading scheme during 2016 - 2017. To this end, the data
on the seventh basic plan for long-term electricity supply and demand is applied to the electricity market
simulation model called M-Core, and then the model forecasts carbon dioxide emissions to compare with
the free emission allowances in the first national emissions permit allocation plan. The main results are as
follows. Carbon dioxide emissions are estimated to be less in 2016 but more than the free emission
allowances in 2017. When the price of the allowances is changed from W10,000/ton to ¥##20,000/ton, the
cost of purchasing the allowances is ranged from W70 billion to #140 billion. Under the assumption that
CO2 cost is incorporated into the variable cost, a reversal of merit order between coal and LNG generation
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gk 7pg st HH% A7} 0] S/ Eol A 1STHYE7IA Wske 49 v
M-S AT Erre) 2w ) WS A A A ol F iEUs A4S M2l
Q=016 5¥1 ~26°1)7;};<] A2k Qlom 20161 6Y 7)2 oF 1.7UHY/E 2=
ol I}, = Aol A MiS /I AS H 3 159HE 0 = AR o] $= CO2 H]%
Au] ol T3HD 79 Aersle AT LNGUA 7H 384 9] Mo uh2 uhe et
£ A7) $fe)Aolc.

6) 2A17k20 7}7—:‘1% 7] Ao R A BaAe} viEd AAF ik BaAlE T}
AAro] rzere A ga‘}E% 6}£ whAlo|ct. o]et vty wiEH AHAE FEHFE % ]
o] 7]"‘12 40}5 Sl WhAlolt}. whEka] BN AA slof A FhETre] g BEAlAdo] &
o Ed ﬂeﬁzﬂ 34 o}°ﬂ 1L 74A ol tigt B&4Jo] EAglct. latﬂ bl 7}7—3' M &
gt Egalo] EAekA] kL, F20]zl 714 stel| A GupibEe] i &wko] WAYsH=R] EAEHA & 4=
ot Aot sjEH AAlE o] 240 g F5%t Folgta T 4+ ‘213}. = ‘ﬂ—?~°ﬂ*1 Hﬂgﬂ‘”ﬂ?j
2 HEE 24 (Partial equilibrium analysis) dlofA] & &2 ARt 7Pgstqt). wheka W&
H7HA o] gt B8 do] 2A8HA] ¢kon ol#gh ojujoa & AtoA 2] WiEHIIAL TN
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1) Case 1: FPA = slof| A vl &H Y&
A | E AA T CO2 ulgo] vl E3HEA) ghiz A A= ol A= o)
ZH7HE 3 FaetA Y i gFo] 24 H o M-Core H.o| 4ol w2 2016-17

H ol BAF W Al AT ST viEd 2 <E 4ok g

ﬂH

N
e

fus

(B 4) 2™ - oKX ¥EQ| 2016-170 2AI7tA HIEZ(Case 1)

o | wa | olgE [ wzd

HPHEHTWh) wE | awer | wed | BEw

a= (H2HE) | (HEHE) | (RkE) | ()
48 | g [ING | &) | ® | © |®-(®+©

20164 169.6 244 4 98.9 2439 2453 0* -1.4

20174 185.6 252.6 96.5 248.6 240.4 1.4 6.8

* 2015% WA - o4 BR A RSO 4UTHE) S FAIGYQSONWE)T} vl
FEolonE, 201690 % o UsALY HYT FE Gk Fstee.

201619] 79 54 @ i A
HEISIE, 5, AR A2 R ] el SRS ML) o] 14l
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<E 5>2 WIS SAYECIA 1STYETIA 5412 1) 201749 2R
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(7 5) HIEH 7128 @ o|X| Y5 20171 HISA 2YHIS(Case 1)
e

ZF4 (05 1 |15 2 (3|4 |56 |7 |89 10|11 |12]13 | 14| 15
(22U E)
v g

(219 341|683 | 1,024 |1,365|2048 2731|3413 4,096 4,778 | 5461 |6,144|6826|7,509 8,192 |8,874|9,557| 10239
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©1~1,365 ¢ o] E A o= YEpyitt.

npR| ek 2 Al FEHA| 7HA-2 CO2 B-§-0] ¥gH] o] REg =] 2] ¢Fo v & Hbdwkat npxh
7HA 2w Sl 7HA 1 e 24 E, 2016 of = 90.6 4/kWh, 2017 of = 88.1¢
/kWh =30 & A o= Argeict

2) Case 2: CO2 o] W n] o] Zghel= 49

=2

= TR o] Aol = HiEd 7H ol A5l ol o] o] 2 A HHE LNGE A R
i EAl7 2 Aeeke i o MaH|7FLNGE A &f Hgn|H o) 7 4 4= Q). H)
U7HA o] S/ Z A 157/ E7HA] Hokel v Ao s el 5l 27k
& HSkE Ay E 7|2 gk

<™ 3>} <9 4> 2 WS A7 S S/ E A 1STH/E7ER] 45414 o 2016
20173 DRAFES HofF=al Qlvt. Ak e s S 7H Heto] Atglol &
oAl A=l A2 Yebdt. o= A S wiE A7 00]7] w2l UEh=
et Aufolnt. Mk FA vl 714 o] sl wet gashs A o= yehd
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LM HXIGSS| HIEHAMA MIXE A= |12 HER U

QY E | A BEFY/E Afo] o T Q1517 9% B 2|5k 8.5YHY/E O] A WolK| i Ao
= Uehdrh. Hj &A1) 11YHYEo) A 11.5THY/E Apo]Q uf Agh whdekal LNG
M aFo] 1|2t 4xo] Bz 2102 Uehdth LNG WAl ge W2 U714 o] A4ite]
wje} Aghsteld ks gukd o] el melt,

(Og 3) HiEH7A Helof| 2 2016'F YXZHCase 2)

300,000

250,000

200,000

N
%

= 150,000
iio
=
E]

100,000 —

50,000

o o5 1 15 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Ui EA7H (RHR/E)

——2X}E —BeAEL —-ING =M Q =2 =g ——ATYA

(O 4) HIES37HA Hetof| g 20178 22 (Case 2)

300,000

250,000 ‘\ //i

200,000

AN

100,000

UM (GWh)

50,000

0 05 1 15 2 3 4 5 6 7 8 9 10 11 12 13 14 15
H| EA71 (2 A/ E)

LT WME AWING SN[ el e-YUg I
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S <19 553k <17 6> | S & ST A 1SUYETA 5412 1
A - oL X) Q1] S e WBkE HojRa am Wi A7 0] Z7Fako wref Alek
o] 214517 ulgo] LAk WG sr%ﬂ S Bt} 201619] 4

)

.|_4

A7 o] sHY/EY o, 247k~ HH%%‘:% 43 9WREEC 2 YEPA|TE o &
7HA o] 159H/ =Y wf, IS TH-EZIA] HAast= A o= UrE} t}. 2017 9] 7 HH%
A7t o] 5HY/EY wf, 247k ujETE2 248 6MTHE O & VERRA| T v &7
o 159k =Y |, 175.7 ‘E‘HE’I%WPZ] Hast=Zor L}E‘r‘ﬁﬁ‘r-

et Zute] wjEH A o] As el wheh 2ATRA ujEEFo] 54 3] sk o
Aol UetbA] b=t} 201613 9] 7 - v &d7H4 o] 5H L~51H/E Ato] Y wf v &
& 2F 07 A, viEH7 A o] 8RH/E ¢ wf B 24 1TRE o)) Zraske A
O & VERATH243 9 IHE — 242 7THHULE),

o] 2|3t A 2017d 2] 9= H|ssit). viEd A o) SH Y/E~5HH/E Aol
o S-S 0 ' astal s EU7HA o] 8RH/E A wf W] = A 1HTkE o] A 74
Sli= A0 2 UYERITH248.6 W THE — 247 1 9HTHE). o] = LNGHHH 9] A= H|7} Agh
S ofv] 38 74 = 7] wfi<zoll Aekslel i o LNG A o H|-g-0] o ] 7]
{al A= & 7o) SUH/E 4252 Holof S ofm| gttt

(a2 5) HIEH7HA Halof g 2016 UM - 0|HX| HE HiE2H(Case 2)

0 o5 1 15 2 3 4 5 6 7 8 9 10 11 12 13 14 15
HHER7H2 (H/E)
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(O 6) HiEH7H

2 0 FYUU]-§-2 Case 134 nEb7bA) WA 0.2 ARFEIC 2016W9] 79

=
Jur

| BHEH2HA ML Al27]2t BiEH 2|

ol
Ih
0x
=
2l
i
>

- 220

ol

[

]

cozl

200

190

180

170

HjZ A7 (2HA/E)

Hato| M2 20174 &Y™ of|HX| €S HHEZKCase 2)

1)

7VA 1} B3| e g o] v &eRe 2 3)81y] ol i & A T B8 001, 9

of HjE 22017 L 2 o] W< 6> =)
(2 6) &T-0olHX| AT 2016 247tA HiEZH(Case 2)
ol 2016 e
&7+ HHFHTWh) == EEK S
(/5 (=) (HE) (HE)
YA At LNG (A) B) (A) - (B)
5,000 169.6 2444 98.9 243.9 2453 -14
10,000 169.6 2444 98.9 243.9 2453 -14
15,000 169.6 2444 98.9 243.9 2453 -14
20,000 169.6 2444 98.9 243.9 2453 -1.4
30,000 169.6 2444 99.0 243.9 2453 -1.4
40,000 169.6 2443 99.1 243.8 245.3 -1.5
50,000 169.6 244.1 99.2 243.8 245.3 -1.5
60,000 169.6 2435 99.8 243.5 2453 -1.8
70,000 169.6 2427 100.7 243.1 2453 2.2
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(7 6) LT 0LfX] HE 20163 247tA HiEZHCase 2)(H|%)

e 20161 =
Wl &4714 LHAZHTWh) W= S g
(=) (k=) (k=) (k=)
Az} et LNG (A) (B) (A) - B)
80,000 169.6 2419 101.4 2427 2453 2.5
90,000 169.6 2375 105.8 240.7 2453 4.6
100,000 169.6 2257 117.7 2353 2453 -10.0
110,000 169.6 193.1 150.3 2203 2453 -25.0
120,000 169.6 154.2 189.2 202.4 2453 -42.9
130,000 169.6 135.9 207.5 193.9 245.3 -51.4
140,000 169.6 121.8 221.6 187.4 2453 -57.9
150,000 169.6 107.7 235.6 181.0 2453 -64.3

20170 3% o] 5l ujE A} 20179 FAFSIG o] S Tefstol iZ A 7]
SOl ARHIEE <7 ssshed 20 M Alo] S5gel et S
SRe RASHAEE M 8-S F7bsHE el U ik i vk o] SHE
o o, ) ul -2 3410} 202 TP whom, WUk A o] TRHEY o, ) Hl 42
3,583} 90,2 71 4] UFehLERL Q1. 35, CO2 1] o] Wi H]of iteli= 4520174
MR 0] WS 7] 8- S A-8UH/E Sholl 4 34101 2ol A 3,5830] U7kA] £

z5He gow L}Ewu} TR/ Eol A SRV EO R WSt v T o] SlHE B
ol 7| B|w, 9ukel/ E-S Zbahel A ARG o] &S WA Ho] Qo] thE o) u
A5 e,

53] A1 20154 v 714 ®91<Q1 10,00099~20,000 %/ Z0f| A= = o -
QlH] -2 68091~1,3521 Y 0 2 A, Case 13} GA}SH =220 2 b E|Qlch
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urs - OfLIXIQIZS] ISR RIRE AZ7 |2t SR PHIR AT M uS

(B 7) 4H-ol|X| YT 20170 247tA H1EZF L FUH|[E(Case 2)

o R
"SR wwsmw | wew | esy|den | ler|sous
e CHYLE) | (S | (D) | (D) | (ole)
a4 4 [ ING | @ | ® | © |&-1®+©)
5,000 | 185.6 | 252.6 96.5 248.6 240.4 1.4 6.8 341
10,000 | 185.6 | 252.5 96.5 248.6 240.4 1.4 6.8 680
15,000 | 185.6 | 252.5 96.5 248.6 240.4 1.4 6.8 1,017
20,000 | 185.6 | 252.5 96.5 248.5 240.4 1.4 6.8 1,352
30,000 | 185.6 | 252.5 96.6 248.5 240.4 14 6.8 2,026
40,000 | 185.6 | 252.5 96.6 248.5 240.4 1.5 6.7 2,681
50,000 | 185.6 | 252.3 96.7 248.5 240.4 1.5 6.6 3,284
60,000 | 185.6 | 251.5 97.5 248.1 240.4 1.8 5.9 3,556
70,000 | 185.6 | 250.6 98.4 247.7 240.4 2.2 5.1 3,583
80,000 | 185.6 | 2494 99.6 247.1 240.4 2.5 4.2 3,373
90,000 | 185.6 | 240.7 | 108.3 243.1 240.4 4.6 -1.8 0
100,000 | 185.6 | 222.7 | 126.3 2348 240.4 10.0 -15.6 0
110,000 | 185.6 | 183.2 | 165.8 216.6 2404 25.0 -48.8 0
120,000 | 185.6 | 141.1 | 208.0 197.2 240.4 42.9 -86.1 0
130,000 | 185.6 | 119.6 | 229.5 187.3 240.4 514 -104.4 0
140,000 | 185.6 | 107.4 | 241.7 181.7 240.4 57.9 -116.5 0
150,000 | 185.6 94 .4 254.6 175.7 240.4 64.3 -129.0 0

CO2 H|-go] HFH|of Z3tE|= 75w &7 o] A5l et AlEgtA 7+
Aw Aste Ao g LEpdth
7>3} <3t 8> S S SHY/EON A ISTHA/E7HA] AF5A1 A f AlEst
A7 W3 B oS gl 201611 2] 739 AledHAI7 2 90.6 /kWhe 4] 170.4
U/AWh7ER] oF 88.1% 45511l 2017 9] 7-9- 88.1¢/kWhoi| 4] 168.8 U/kWh7}A] F
91.6% “53t= A o= LRt
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o
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145.0
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125.0 /
105.0 /
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85.0

SMP {2 /kWh)

-
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o

75.0 T T T T T 1
0.0 0.5 1 3 5 7 9 11 13 15

HEA7HY (2HA/E)

——5MP(2016) SMP(2017)

(& 8) HIZH7IA &&0 ME ASSAZIA Hat (e H/kwh)

0 0.5 1 3 5 7 9 11 13 15
2016 | 90.6 | 92.6 | 94.7 | 103.6 | 112.1 | 120.9 | 1303 | 140.9 | 1555 | 170.4
2017 | 88.1 90.1 922 | 101.6 | 1104 | 1193 | 129.1 | 140.8 | 1544 | 168.8
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