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[. A &

TAR SR 7199 AUAder QAR E AHstal, A7HeRE 719 A
AHdFoA AR dUAY 100%E  AAURAZ AHESAbE REL100
(Renewable Energy 100%) Z8#|<lo] 201433 =5t 20208 6¥ Az =¥
23578 71de] RE100 A0 & 3F9em™, Google, IBM 55 33t 307 o|A+e]
7194e] oln] RE1002 2783k th(RE100, 2019).
dbA o & RE1009] olg e A ] 7R F2dth (A, 2019; olelA]
5, 2019). AA, A7HE AR Erda A L] AA 1A ot o= A
= =gstele 7190l ARl AAelUA] BRAIE S AXste] ALk Aol
UAl A=®e At AHlghe Fxolth EAl, A3 AT A A= (Power
Purchase Agreement, PPA)©|t}, PPAE ejutel AEAA 24 EXA 71 0|
HtE A-87]= ofe]-¢u, AL oUR 7| EAIE e 3 Al AA] AL &
A3 98l PPA HE AZE Atk AA, AR FEASA
(Renewable Energy Certificates, REC) Fwio|th ZFFAR) & A= &
FYF3M = (Renewable Portfolio Standard, RPS) sollA] ‘Zj Aol g=] 2 AL A
ZHY Ao R RECE T7H (F94] - olAF, 2020) 3kar 9lovf, A A kol A
st TFYdFAE Ul wWlEHAYA (Korea’s Emission Trading Scheme,
KETS) 3ol 2 - oy 45 FiddAETe] sidE Bz o9 g3 &
G EAA (elat B SFddA) = A8o] BrFsd Hktolty, mir|Yo R
=2 @ FA (green pricing) 7F e, ol& AAAUAZTEH ke A= 54
2] 1|9 (green premium) & A&dte] FuistaL o] S AR Fujdz oz <l

]
A Wtelth

[

1) RE100 2813 (http://therel00. org/companies) .
2) A - AR FFAFIAE E A8 S FSHAE Y - 2PAR oA = RPS 44
s FEYFA S WHsta lon, oo FFeFA O 7AW, A2z uf
E AR @ TRAEAURARIE, A9 R A48zl wheh TRZIAN, ATEA 13
w2 DAY H7HE B AR BHe A 3 Q) FFT|He] ddEnh. T A (HE 1)
FA o) Rgeke] A7|F M e FEeAE e EE AAsta gled, 97]
o dlFse AR dlFEo] A wiEAAUA A Y LA - AR FFe] Sl
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ox,

Hi= 7199 RE100 ol A9 918 ‘199 10€95E TAglux] AR A
B EYsien, F Alee AAUA A71E AHshe IR A A
o Q1% A1AA] Q154 (Renewable Energy Guarantees of Origin, REGO) W&
Ea] AAYANIA AF-S <lguta, REI00 7A#Q o] 5 godl =7 &
P ofal e (@seluA s - A=Al neas, 2019). UG =
AR, PPA B AL FAE AAsta glovt, A= AR Qlale] 7]
Hol RE1009] A FeA7be g 8-S A agA] Holth old =48 34 A
AR 20199 2E 2020 271A] R sigion, ARANY AAE HlRe R
sAZeu|do . B wMiEAA A e AA AFE A FES Aok
g3 YRR,

RE100 3 =4 @549} d&dsfed] 71%301 A ol o 2k AA,
2 7195E AARe] FEACIA At wEShE Al disliM = RE100 ==
ZdAIsFskaL Aot (7A)8], 2019; o)A 2019). a7 o]53} Aefsts 7
< RE100S =8lok ab, ©]& v|gaa oz gg3slr] fla 24 #53t
Z8]& (Levelized Cost Of Electricity, LCOE) ©] ¥ =7}ol] AFdA 0] &= 7149
g Akd ol RE100S -4 A4 sla gich Wb, 2174 LCOE7}F Atz o
=2 feiveke] ol 719e] RE100 3o Al B =2 H|& (5AZen|q) & A
sfloket gk (71A]8], 2019).

=4, dl9e Fa mEdANA} D] KETS+ 2
Qem, F8 ETS(EU-ETS, NZ-ETS, RGGI % WCI
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9 MRS MEASCOW S g2l Y NEAPAE, ABAge SR
'19.11.18(¢) ~12. 34 (&) 7 A , /“%ﬂil‘— '20.2. 219 (F) 71A] 6219l AA F13P381
% o ASTAIA S & el APIE A4B AcE ANE 5 am a

SRR TAL WEARA wh2w AAGA SRS 239 kv (43, 2

/kwh <5i}> 9 179)/kh (63) 2 AH3GEE, ©F (Table Hsh 2ol wjED ?4_%7}2‘1

(pyyy) S FAVSE 2 49, 33090/ E (1), 42, 8959/ (53) 2 37, 4619/ (671 o o}

Yoe & 4 Ak ot HdegA 48942 MEHeR Q4T 49 Ade AT Aot

2 WEEE AN Frlshs maks stk

1) QHAEFA(Q019.12.21), “REI00S 3 T 7195e) 2e Ay
SARAE - 20184 APINIA AL AAST vIF FLUAT WEA A2
AEAEY 100% 8 AQAIAZ QB Heich AIAAE - 20208717 P15} F3,
#5359 BE AQZAA AYIUA 1002 AHeS BER s ook
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emission) ¥RF oYz} ZEHWlZ (indirect emission) &= & thAtell E3Hstn Aot
(ICAP, 2019). ©lel] KETSS] &BidAAE wizd A &< A% =
A W oo}, A FA o] Al A LW Aol she o] FH| &
(double cost) FA|7} wHAEr 4= v}, ag7|o viEAANA Y} HAMQFA7F A
Ao =54 g FAol] Foske 7192 o] FR]E EA1jle] RE1000] t-8-& <+ 3
< Zojth Y

AR, 38 715 st whet 71de] wiEAAGA o8 B E-2 5ol Ao
th. KETS A3+ Alg7|7H(21-'254) FEE f38du&o] 43 (3%—10%) |
T FAle] Tzt wlEe] I 9 Aol #3t HE AENEHE (S 6
2w fdEd A4 9 SE Belth old 71 v EEAH 247}
2 3% s FH o R waEdort & Zlolth ghek Fal S mAg
A Fe A A (REGO) & 247k HEadd oz Ak 4= i, 7199 &4
o 7t Wt 7192 wiEAAYA £ FEHY 284S 24 T 5 s Ao

olg gt mjAoN N FRHE HA2FA ] 12444 42241 & RE100 8.7 t-5-3)
of sk= 7190l 2 Aelth. o] 7IdEe @ Wh=Al, A71dAl, AHsak 9 gt 4F
ojn], @ ol wWiEEAUA stolA T - oA HF o TYNFDA (olst

12 FETigdA) ol 3ol itk g, @ AAMETE F S Sl

il
2 4V, @ th71de] ol i7lell s agAle] deleee 2 5 Sl 8l

&

5) FAZujdel Ar]d et 7]l A Edof dk H]go] Az, ZH*MLM 24
3} SHA LCOEE m3sle] I 7= o9 277 HA] =t AR+ 2184 v
o AWt OEVE EA 3},

6) 2020 3€¥ 6 FHYAH oot T 2022345 T kA viEAY Y L A B HE
A ‘:'7117&“,3%0&&{%4% 5 169)) el E ‘© 247k 5o @ 3 v g 79
FAdwrt gsEE o ke e dldshe dFol &3le A @ TS FHoE A
H 71 A T vz dEEEeR ke Al disiAe MEde] AR
2 7o = ggd £ gk’

7) AAEAALE AR (2019) o] wEA AR ARRIFAIE, AHARI Al Fe] o) 3k

S W 19 F 2O 0L F2A719 IR 22719 10D ele. )% )
FUAAA) FLIIAL G 104 B DAkl UeiA Ade 2
VAL A 9 B 192l detdia

§) TN 94T 4 - 0 EF v&E A ARt gk B ARl B4 w=w

—E‘ o
WA, AAA, AEA, BN 9 AR 9EE K AT NGel we Aew Yo
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th. a%7)el 584 FAE (policy effect) B/ A= oldg 71999
Fod7F FEE ook ) viek o]59] o7} vk HAe F-o whet Ay
Al AFEA-A == AAAT (policy failure) &2 AZAZD &7} dow, Fx2]
AR Bgag 5l et EEE 24 (S v - e At
HreAbg, 2019) 2 ofHH 2 5 9l

HEAAYA StollA FFddAE T - o] dF DA (elsr &
A TR o wd AR E PR 5 ol w9
oln] wjEAA A2t RPSE Al ol Fola, "AHAPG G132, W
2021978 o] wiEd ] &S WL wrgste] o] FH]E Al E
T stk W e SR A MERAA SeE 8Nk A Eska
S, a3 91 A MERAA he-e 3 NE P51 B o
o, SAzen|g o2 ARaol s olFH g BAlsl Wy,

ofat & =B T TS 2. AT FEFA L A AAA L B
H AgATE A Egith Al = A ANA < S8 a7A4e] AAE 9

& 719l AEEd R3S Aelgon, AN E MEA 712 BeaA ]
A MEEANA SS9 874 QA AR () =5 uﬁ‘ BzkE B
NS BRI o2 AV el E B4 A slHo s 3 A 2 AAL A
Alskl e

I o124 w7

Al
Sifm (2003) & Hx= 211/\1 1% \:} Sorrell and Sijm (200%) HiEAA A 2} e
Al 2 RPSSF 22 Ao FEAMA R Qlso} 7] FARRe} D] ST Ao
A, Ev]82 S7HE ¢ v A -ska vk ®3 Amundsen and Nese
(2011), Bohringer and Rosendahl (2010) &= ¥WlE&HA A2} RPS] SEHAIZ <1
3l MiEAT7E =2 Adeolu Ao g s ske A" ZAVE 28 5 9l



160 #EFHEHTE A 68 A2 5

S8 A5} 2™, Bohringer et al. (2016) & EUA] g3t Y& x|zt 9
AAANAA AL 52 715 o] SRt = Qe 71503} thg Al 3lo] =
)& (excess cost) ©] LTS A A3t Q.

g, FAAA WA wiEAA AL} RPSY] Al thEk A= Mozumder
(2004) &} Gillenwater (2008) 2] 27] ATF-2 Alzte g WA YA 2 RPSSE 2%
Edg 97 SAeR At SUHE A itk &, F AR SAl] =dstar 9l
= EU (Boots, 2003; Linares, 2008), ®]=F(Mozumder, 2004; Gillenwater, 2007;
Holt, 2007; Bird, 2008; Chen and Wang, 2012; Miao, 2017), Y (Ito, 2019), =
= (Zeng et al., 2018; Bao et al., 2019) 2 &3 (Shahnazari et al., 2017) S¢] =
Zhell tigt ASAT7F F2 ol Fa vk 22y 7hE viEA A A ¢ RPSS] =
o] 211, 53y vlsoluy EU 22 A5 F & I7hnit} FAo] Fols]
of oL A3} AA] old 4 vl gitk. Zeiu ARk o me WS Al e RPS
7b A A5 71sde] ©E A araige] ThselA SRV R FEHA ZaAol

s = Aer E4sta Irk(esA, 2012b; Wang, 2014).

87

o] ATRE A7A3H2010), W54 (2012h) 2 Son et al. (2019) S| 2tk
743} (2010) = viEAA YA <} RPS A slollA] RECe &au|&AS F5% 7]

T AR D2 o2 Fdate] AR wiEAA YA 9 RPSE] o] FH] &
Fo ) (2012h) & AEA 23S 2-8-3lo] HH JHEH l
.
&l HH%?M ﬂw@r RPSE Aoz Mg 4 = 23S 7 %‘6‘}925}. DW ako.
& Son et al. (2019) & wlEAA YA 2} RPSE BAlo EFaaA % o] wH 23S
2517 93 ARl Aeke o=
71E APATES T2 TIHIAA T AuEZo] wEhe] tirEel A
S FAA A 24 S Bto] A7 APk v, 2 =RelxE B}
(2010), BF&74 (2005, 2012b) 2 Son et al. (2019) 9} 2] £4] thdS v &
FUGAAE ddez st T3, wmEAAIALL SHaFA A e o]
THE A9 & Wete g =X g FA o viEsAA AL AAE
Al wWE FAEHAE FAGINT SN ECRE EE/dstiA e FA4

4»
Lo
2
Hj
ol
8
=4
5
D
5
=3
o
=N
8
o
(ol
Q

9) 7320100 9] Wam, FFE 1% AN LR 0|,
WAkl QAR Tl veele] RPS SRS B Aol
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_4

e B4 AEFA (real option) WHES A83l9om, wEd 714 284
Al A ‘wlEAANA L 52 FA AAL] HAEAENH (p) Z qug =)L
2ndE EEa0ith HAFAEVIA A BHe (2005, 2012b) ©f HIEA S
w2y 7] WREH8-2 Ak R st e, Bre (2012h) ¢
2z o] wiEHAYA L} S8 FA Y] AAE S Alo|EglolE AA 3t
S oF7A SAstE A% UL AASA

=

II.

i

B =RdME 71ge SETA BAE dlAsta, e4rks s 9%
Qto 2 HRIL wjEAAYA L} S 2 FAE AAShe FFS 7Pt 24 o)
e S A Al M ] v IR A
A ald 719-S lEAAYA SHER A Eeka glck. T FH 9
o] &gk FUkEY, R AXgE HAzen|

2 A E(9) ol Wt 71 SAVkA AESe] TEZTE ZHZ:%JEM]
1=
BYoA Agste T2 W 9 sEulE e e o] Fejdith

(green premium, w) 10

Al

(]

e gl
2 A

(9]

r [¢}
r\l
=
-
o
?
(@)
=
r\“

QL D o

N _1};
1=
ko
ol
B

TS
=
T
)
rO
o,
il

10) S FAl= AR ZEE ke Ao 933 A Zeu|d-S R T oA
ol Uizt AR e = Sl g wlEd@AYA L 2ol AFHAYE 7]k
LA~ 2= HA o7 o]5o] FAAMaHE Hlwdlt A (Fisher et al., 2003; Requate and
Unold, 2003; Hepburn, 2006; =34, 2011; 953, 2012a; ©|&3} 2016) & A|&H
o, HZ EoAME o] BT dAASH] 247tx AEH A 53 EAge AT = X

23 Yo}t (Liu, 2015; Cao, 2019) Ao e s S A YA} S A= A
EAo=Z 5] o, VI B A gEA o dYsle] FHA B&4
< 2A%TE SHAA aEHAA f23 Aoz Hrlstn Jok(dhEd, 2012a).
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§ P BAeFA 48E (0<d<1, °l3t H&E)
w : FiHAIS (Mwh/ECO,)
u  FAZNG (Y/kwh)

719e] =A 2T Al e (6= 0) s 54‘33_ 7192 Az (u) & F7H=
o 2 A3 AEstlMe s agA e wiEAAN A} Lo

< F71H4<l Hl%(%*-“]_‘i—ﬂlﬂlo.ﬂ)% Al estM 7R =4 g 7Aool
d5-5 wEEA YA 247t

A agAel g felol 42 A

=2 g FA o} wEAAYA T AAEE Al 7192 A (1) 3 2o] 7sket
2 B2 % (geometric Brownian motion, ©]3} ‘eBm) FEHFP S == vj&HA

14 (p) o A wZEE o] vk 7Pgsisith 1)

dp(t) = ap(t)dt+ op(t)dz(t) (1)
9 2o o' pe F7FE(drift rate) ©]al, o WEA (volatility) & 55514,
dz(#)E 93 (Wiener's process) & =8 ojn|gic},

4 e 3Ae] Aelain A e AL vl Az euieh WiEDAA A
WEA Adel Fodaln, TAM (4 e ww) L ofel 4 (2)o w} AgHr)
Lol ARE elAe] MER (), FARPNEA (e, ANTT B e TP
9 WS o) BAE B TR AF4G, o o(0)> 01 19

TR WED WSOl glt) <09 A3 EAAL WS W,

el

3
H

A= ]

il

11) #1574 (2012b) & WA S At WER A RESAES] AAE 9
W A4 B REC A1) BHA4S FA neisideh ¥ wRelael Al
WA GYUAYAE RECE Folshs BAbt oz, ATl 7he] MEgels
of 94 %eE Hgser

o>'

o =

i
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=GR Fofdta A B 7199 MiEAAYA F5H e
2k ok A A HA F(cay) & HFAFHE, 7 A4 &2 )

ZAAYA F581E-S 2v]gi
cay(t)+pt)(e(t)—elt)—ay(t)) 3)

= e gl Felsha 94 e 199 ABS Vi) Bt 2k ol
HelAl g ARAsAelm, p 8918 ek

2 () L AESA HE wet ot Thssit 12 A5 Wy
oA AMgshe o8 EEHE (to's Lemma) ol B (dt*—0, dtdz—0 =2
dz*—dt) 2 EY 2] (Bellman Equation) ©] <15 &-83le] 2] (4) & N8
t}2-9] &dE-x}2H]- ¥ 9k (Hamiltonian-Jacobi-Bellman, HJB) WE4S 948

=g
- 1
pVip)=— [caﬁp(e*e*ao)HaPVﬁ5021021/1,17 (5)

2 (5)& Vip)ol 27 mg7g 2]l HJB W4jeln, oldf gt = SAalet
dutsfe] oz FeiAl= ol 2 A3k 4 (6) 3% 2tk

12) olFze MG Eo] Wil thAlNE U5 (2018) & A
=98 BB sl AKE Uehils 7] 1 AEREs o
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ALz
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ol A

A, 2012b).
]

e

o

0} o] B4
AA A 50

d}
b |
AL

A
=

ul

of. 23 of7]ellA ARiug

dEsd &
=
L

1]

dANA L] 247}

=

I

1}

AAAA S} =4 23A7F A

1o

=4

<y

z
}

k)
p 8

a’B(B—1)—p

1

2
1719

Iy

af+
82 o

=

-

o} (Dixit and Pindyck, 1994;

a5A9]
ol =AM aFAel

H=, 3
2R
AN
h=]

3]
Wip)=

o

=
=

o

A

Ll
A

AR A} =5
o]

=

=

[e]
. AL )
T

R

2

[

st A 2 7l

(e(1—d)s) = LF(0<0o<1)E

o

5

7199] 7}

. ol B
o

2] (characteristic equation)

1
a1

pzs
-

.

=

B

9]
o
=

o= u
Alell

 Aep, ) AZE ol €] 7]
e

(d)

a7 wEoley, 19

= 13

[e]

(1—d) 5t

A

A

Ll

gl e 71

®)

ap (t)dt+ Up(t)dz (t)

maX-Ef [ca1+p(e—g—a1 —0e(1—d)é) +e(1—d)5wu]ef”tdt
0
s.t. dp(t)

Wip)
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]
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b =
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71 (value matching

AlZA (smooth pasting condition)
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=
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p—
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ca, te (1—d)dwu

A (1) 7 2,

It o5 Aels
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W, (p) ¢k 2ol vepd
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<= (option multiplier) ZA]

Z7keh o] $ASFE K. 2%
PN

do
>,
_
&
1o
o
rE
1o
-
'
)
o
r (¢}
=@
o =
2
|
—_
rlo
o
l-'>~
o])

% gl
BlpOe(l—d)d— - - —
A:( 1*) p fe( )6—p (ao a1)+ C(ao a,)—el(l d)5wu_ 1)
p p— p
V. A5

B Aof|M = oA =&k S 71 B st miEdAAl 2 =4
854 A REe AFEA stk 4 wiEE b @ gen|gelth
2015-201997H4] KAU2| 7}4-& (Figue 1)3} Zom, Tsay (2001) 2] WHES &
&oto] =& ddu] &7 (Korean Allowance Unit, KAU) IRl (Table 1)}
2o, ditdor AEZH FHME o < pE 7MY (Dixit and Pindyck, 1994) 3}
of AFENE sh=tl, (Table oA HE ule} o] KAUE & 7|3t 71—;‘:24
a>po §t& Zreth 2374 & =RdA e ke R o A¥ (2020) A =

QJEAIAZ =2 (Korean Offest Credit, KOC) 2] 2|98 o = 0.0287 ‘3—1 o
0.1272 5 A&t AFEAS Atk Egh AR1E(p) < wiEd 714 £
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At A FARIAAG B A APAT (2tad, 2012b; ¥rsA, 20155 H)

4 - A8, 2017 oA, 2020) oM HE7E p=0.05= FLSHA ALkt

(Figure 1) KAU price trend (15.01~'19.12)

45,000
40,000
[
35,000 /
.g 30,000 A‘ !
% 25,000 k J_‘-"-h_/HP- I
: 20,000 hent
"5' 15,000
10,000
5,000
0]
—R A5 e—KAU16 KAU17 =——KAU18 =—KAUI19 KAU20
(Table 1) KAU Parameters by Year
Parameters 2015 2016 2017 2018 2019
Credit KAU spot
Observation 241 246 243 244 246
Average 0.0014 0. 0001 0. 0001 0. 0009 0.0017
Delta 0.0041 0. 0041 0.0041 0. 0041 0.0041
Drift Rate () 0. 3382 0. 0800 0. 0790 0. 2646 0. 4585
Volatility (o) 0.1394 0. 2964 0. 2945 0. 2881 0. 2725
Interest Rate (p) 0.05

ALl wiEEAL (d=0.72 E& d:0.28) o
u=20) < I3t CaseS At AMdAME SdhddAE 2 gejn]E
sk Zlo]7]o] & =FoAe] A it BE duddAe dE
Uehl& A2 oyt a3y Al nwe] deveE &8sie] =
A3t} (Table 2)2] FEh|EE 283t Aze] kgL Aolshr| ko, e

L
-
ox
K

o
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M A7 telA T wlEE e=1009HE 1, TGS c=90nE/d 2 g
ARG ¢ =57/ B2 7Pgsisinh. wiEE 2 AR 8-S SEida A
2 gold gk etk B eRdE AFENS 99 99 ke Hade
o, Axle] AL mlotels b= 2 Fals ¢S Aolat Agdn)y ZAreg e

A =0T

7Fg 3ttt

719e] wlE50] W SHaFA Fo A4S
(d) & 7Pg3teh. B4 Heats (2018) o wh2H wiEAANA Al1x} A 717t
(15-179) & FPALA Wi 169 6,943 Eog wjEA (169
8,558 &) thH] 0.96% <17} kA stegit). sixnt, Ao Sy

AN ASY 32 AT UGS AT £ g AR 10 2

%2i %*%‘ A 283} ddE Wgolty, A HAZN Y (u) 2 A
e A EY] 94l 109/kwh 2 209/kwhE 7Fg3tsith. F5E A<
ARERIBAI R, AEANY 23S alger HAZen|dS HA7HAE 7o &
A e Soll P ool F ATt AAEA ke dRelA ==z

<= 109/kwh olstz o 3= 1 ATk (HEE, 2020). SHAIRE o} A 7kA] Az
Aol AT e FalA A e FEol7]d & =RellAe 5z
S 4 109/kwh 2 209/kwh 7Fg3l9ch. S, S 234 QAAEL 0=
L0& Agsiled, ole e 28420l wlEd 7l e A5Fe
2 100% QTS gt AR, AEES §=0.52 dole] 7Pgailan,
N A4 o] & WAste] 24k YA, AlolEglolE ek SHHAF w =
2.1448Mwh/ B2 A-&3sli=d], ol= AHuEASF (0. 46625tC0%eq/Mwh) & &

| £2% 5 ok mpgoR Z7)RAH 1=199S Agddnh o]t v5A

rlo

d

ol

14) Axpe] BEAd oshd A1xAL 7|7 Bk A4 ddhdAAe] 2 - -] wjE vee
83% L 17%0l™, v'Ed dduddAle] 2 - 24 vl vj&2 72% 9 28%, WHAHEE
ggaiddAe 2 - 2 ulEE uEe 8% 2 2% FHxo|th



(2012b) o] (472 252 18 AldTAD & Aoldt], # =idllMe 15 27
AAEAN) ol S e g ze] %] ThE ANE B B g Sl 7]
2 Aol8igl7] wRolth 19
(Table 2) Summary of Parameters for Linkage Analysis
. Case )
Parameters Variable Unit
AlB|c]D
Emission e 100 10, 000ton,/yr
Free Allocation e 90 10, 000ton/yr
ay 10 10, 000ton/yr
Allowance | Emission Reduction
a 5 10, 000ton/yr
Direct Emission Rate d 0.72 | 028
MAC c 5 10, 000won/ ton
Green Premium U 10 ‘ 20 ‘ 10 ‘ 20 won/kwh
. Accreditation Rate 0 1.0 -
Green Pricing —
Application Rate o 0.5
Coefficient w 2.1767 Mwh/ton
Initial Investment Cost I 1.00 100million won
Note: Coefficient (w) = !
ote- LOCACt ) =0 16625t COeq/ Muwh

WiEd 714 B84 S (o =0.0287) 2 HEA (6=0.1272) YL
HAAFARANA (p') & (Table 33 ek (Table 3ol waw, =M o34 488
§=05 2 AFE 9=1.0 244 p' & FHuMENE d=0.729] 3$(Case A
% B) 7} d=0.28%0 A% (Case C % D) Er} v ]’]'Q'LTA'QM*O?Q Pa-0.28) -
agla FY 2A p* u=102 A% (Case A 2 C) 7} u=20¢ 7% (Case
B9 D) Br} Bl (p,_1) <p,_y), °lE BZAA0] EAT uf HaZejuY]
o T7PF sA 8 A s US AAANTE AR AT  Slrh

u=109/kwh (Case A 2 C) 9] 459 p &= viEA A&7 (p,,,,=38, 8009/

Casedl|A] p'E 2 ¥igl Qe Aoz Jehda, ol: I=

2 vAE 227} oPdE F Yok

15) {Annex Table 1>ellA] BE ule} o] [7} 0. 19191, 59199¢] WYz Wgs AL I3
= | <
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E, 2020/2/179 715 Ht} @ Aoz et (p' <p,,,,). ©lE WEAAY
A e}F =0 FA7F AAE o] 0 FA] AR MiEAAYA AEHA R <
BTN E 79SS QFA o S4H R Fo
u=209/kwhel Aol p > p,,, 2 UL )
Al FAagA] oo digk AAge] gle Aoz vehgth ASEAA
109/kwh 2 w=209/kwh) ASAIFE Algslo] uf
=4 7o w gakst A9 747t 21, 44890/ F E 42,8959/ =0 it =
u=10/kwhZ 584 954 HE&44E& AgHE 4 AE/ (p,,,,) BoF A
gt 7Hel] WiEAE v A 2ol AgH o p & BFE &S ) W
u=209/kwhe] B$%E p,,,, Bl & 710 MjEAE W A} 2ot p' &
o]l: ol Ee. @.1;}

i

T =1
5=05 2 9=1.0 ZAGN BFLPL 16K 2 vje] TR
(p,,)" A1 p'e] Asbel A Aoz ston], Az tg AHE p' 9 3
X3} s,

(Table 3) Optimal Investment Threshold (p°) of Firm

. . Case .
Categories Variable Unit
A B C D
] d 0.72 0.28 -
Assumption
u 10 20 10 20 won/kwh
) P 7,028 48, 594 21,004 52,035 won/ton
Threshold16) .
Dope 2,403 16, 616 7,182 17,792 won/ton
) I3 1.5196 -
Hysteresis - —
Option Multiplier 2. 9246 -

Note: a=0.0287, ¢=0.1272, p=0.050, /=10,000, #=1.0, §=0.5.

teor WEAANA 2 SNedA AA E3E B 99 (Table 2o
A Aol g 2 siuE R ke BAS A]ﬁsgs}aﬁu}. ke BAe A%
= J

HlE d=0.72 % d=0.28¢1 74 loah o, =AZalud (y) & UgE

=]
A

1

[¢}

16) 2 W5 2 sehuje] Wale] e A EARH (p) & (Annex Table 1l AABHIT
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B0 nie} w2 B8 (p,,,,) o) MwE Sle) M2 AL wa =)
Moz B u=138/kwhE A g3l BA LT,

A HEAAYA 2L 54 FA 7 AAETRE AA Sl S 8FA A E(9)
of Tt p ol RIFtE B A A E A4S
wEAA A AN 50% T DS F-(0=05) FE 100% EF = 25
(6=1.0)2 9=[0.5,1.0]H]c] sl

(Figure 2)¢k 2ol 9= [0.5,1.0]2] MgllA 0 Fho] ARDFE p°
Aa, BetAAEIA Y p > p, 2 eI B
B, ARuEE &l dEgle] p 7t MEE 87 ()
Popor) 2 HERRTE o= BR7F 54884 A4S 1002 sl
& 7H BEgsteA 719 A agAlel ek g5 Blolehe AE ¢
] gkt

u=18U/kwh 2 0=1.04 35 p,,, 7} 40, 2819/ & F == Yelde, ol
& 7hAe] B2 mele] kS ASOlE b, = p,,0 2 2Ol FARIA

=)
A G5 B Aol A543 & B9 19e A aFA6 Bl T §9lo] 2A)

Ry

o el a4 eas

=S )
11:! CEHE

x

=1 R e
= Pnpv ™ XO]-

o

=R ME 0=1.02 7FJ3IA

Ho} =2 A

fﬁ

(Figure 2) Sensitivity Analysis of p* and p:,m,, with respect to 6

High Direct Emission Rate (d=0.72) Low Direct Emission Rate (d=0.28)
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Note: a=0.0287, ¢=0.1272, p=0.050, /=10,000, 6=0.5,

u=18.
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S, SAZ0IY (u) Mol TS p’ 9l WA RS AR A% vt
st o] @A AR AEIBAE, ABAE SRsdon, X

& A7 AR e B Ao o A9 dgelthE, 2020). T2 )
FAANAS S 9T QARG FAelvle e v

——
i
M
r {
it
N
N
M,
=0

3
o

3]

4 i
B Fu=18% /kwhi 01% ?:L Els uE[lo 30] ‘?:-4-‘1’401]*1 A zn|de] vzt
= 242 Agasid

Figure 3)I} o] AHMEY v]&o] ¥ d=0.729 AF u> 17.7°A

P = pyn = UEREOT, AuEF o] e 4=0.289] A$lE u > 15.8
A p° = p,,, = HERTE ol AHMEF vgo] e (HHulEF v &o] &
2) 714 ¢ Az w Y (u) ANE p* =p,,, 27 A HAg

AF=
A Zod o7 ok

]_

—r
pe
rlo

o\r
8§
o
POUNI ¢

(Figure 3) Sensitivity Analysis of p~ and p;pv, with respect to Green Premium (u)

High Direct Emission Rate (d=10.72) Low Direct Emission Rate (d=0.28)
100 . - - - - - - - - 10.0
9.0 n'm 2.0 Prg |
D. D‘

8.0 8.0 5=
— = e
g 70 g 10 -
= = -
2 6o g 50 -
2 2 -
3 50 g 50 7
3 3 7
£ a0 = 40 8
5 = ~
Z 30 < 30 -

20 20

10~ 10

0.0 — I I L L L L L I I 0.0 I L L L L L I L I

10 12 14 16 18 20 22 24 26 28 30 0 12 14 16 18 20 22 24 26 28 30
Green Premium (u, won/kwh) Green Premium (u, won/kwh)

Note: a=0.0287, ¢=0.1272, p=0.050, /=10,000, #=1.0, §=0.5.

AR (p) & =FA o, o7leA MEd 27 (p,,,) & =]
= (w) & Egsto] Baket datolrt. (Table 4ol Hebwt=ol p' &
ue] S7h 8 49 fhe] wet Frkeke Zo® velEth 7L w=109/kwh 3
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u=14Y/kwh ZAdAE p" < Popor BI7F UV OH, w > 189/kwh Z31

N p > p,,, S AI7F debgth ol ARuEH el bt HAFAR7H )

Zdolsit, 719 S8 TA oo gk oAbAH ol lo] FAZEn|do] o &
Q3 nH sl AS on|dit
a7 FHe SAMeFA e SASE SEiME 719 247t~ mEEAY
HiEd d87H4 S 18 s Zen|dS A3 e ot gk &3, Vg2 uE
A 742 BEAYelol AR A zelu|ele nelste] Sl aTAl Pelo] et
AR E & F S Aotk
(Table 4) Optimal Investment Threshold (p") with respect to u and d
Green Premium (w, won/kwh) 10 14 18 22 26 30
Allowance Price (p,,, won/ton) | 21,448 | 30,027 | 38,606 | 47,185 | 55,764 | 64,343
d=0.72 7,028 | 23,654 | 40,281 | 56,907 | 73,533 | 90,160
) o d=0.62 14,498 | 28,872 | 43,246 | 57,620 | 71,994 | 86,368
Direct Emission
Rate (d) d=0.50 17,859 | 31,220 | 44,580 | 57,941 | 71,301 | 84,662
ate
d=0.39 19,770 | 32,555 | 45,339 | 58,123 | 70,907 | 83,691
d=0.28 21,004 | 33,416 | 45,828 | 58,241 | 70,653 | 83,065

Note: o =0.0287, ¢=0.1272, p=0.050, /=10,000, § =1.0, 6=0.5.

T3 9A AR S eEA] B E () I SAZR Y (u) S AAISE] A
B HARAEI| (p) & AP E Hope SAZn|Y + =1l
on, B3V ZAHuEF v]E&o] =L d=0.727} FHWEF H|Eo] F&
d=0.28 Bt} ZAzu|de] RIzkelA vkeslhe A & & Ak (Figure 4)).

7199] 5834 oo gk JAPER S A He] s zEng A7l w
2t gt A el glem, g=1.091 2ANA p’ =p,,, 7k o] FAAE HHLL
e AHMEF B 80 & A% (d=0.72) 9l u=17.7¢/kwh, ZHuEF

o

=

15.89/kwho 2 JeRGT),

B
o
i)
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(Figure 4) Sensitivity Analysis of p’, with respect to 6 and u

High Direct Emission Rate (d=0.72) Low Direct Emission Rate (d=0.28)

p' (ten thousand won/ton)
p' (ten thousand won/ton)

100 os 100 05

Accreditation Rate (8) Accreditation Rate (8)
Green Premium (u, won/kwh) Green Premium (u, won/kwh)

Note: a=0.0287, ¢=0.1272, p=0.050, /=10,000, §=0.5.

wiAuto 2 ARl A we rlge] EAANA st S aFA ] AA A
PP AAS] Slal B eFA 88, AP 9 Hzelnele] g H4

pE Sk 6 W W MgEe A < 4 drk B BAxANA 47
W& Hgo] ¥ d=0.729 p,_ o7t AHEF ¥ &) BE& d=0.28<]
p:z:oasiq' GRS R

AM §=1.002 7Fgat] p° L p, B EZ3NHE v, 719 HFF-] AFE
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wel Sead A88() S DU Bast vk

= =
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it
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=
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[=}
[}
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*

d, p = 34 H%
O =
[e)

=
HE(d=0.72 == d=0.28) *&ﬂ%iO] § Hoe= u°ﬂ il
sHA wr %

AFE () & =M FA o
dol & F83 842US AR a#7)d] 3 TR AR ARSI A| =
A AAlE ‘mAzEng] HAA7HA 9 WEE dE 7H (p,,,) & 9 AEE

714
SATNY 5E FYHOE nefele] 14 TA el S Falol & Al
ohoEd sc(05,10] EAGN AANEY vlge Huglel BE WA

0=
P <Py s DEAACL ol wiEH 712 BEAAEIA 7199 A4S =4
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S5 ol A JEFe nAA] B Alw M F ik

(Figure 5) Sensitivity Analysis of p*, with respect to 6 and &

High Direct Emission Rate (d=0.72) Low Direct Emission Rate (d=0.28)

p' (ten thousand won/ton)
p' (ten thousand won/ton)

Application Rate (8) 05 05 Application Rate (3) 05 o5
Accreditation Rate (8) Accreditation Rate (6)

Note: a=0.0287, ¢=0.1272, p=0.050, /=10,000, u=18.

(Figure 6) Sensitivity Analysis of p’, with respect to u and &

High Direct Emission Rate (d=10.72) Low Direct Emission Rate (d=0.28)

w B o0 o
> o ©o o

p‘ (ten thousand won/ton)
™~
139

p' (ten thousand won/ton)

20 20

Application Rate (5) 05 10 Application Rate (8) 0.5 10
Green Premium (u, won/kwh) Green Premium (u, won/kwh)

Note: a=0.0287, ¢=0.1272, p=0.050, /=10,000, 6=1.0.

=
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datrom, o] F ‘M aFA (green pricing) ol Wl AEANE = 2020 Z27HA]
APt oA =2 gl of viEAA g AlL] Al el FHelE v gle
U, % Auo] dAE A% IRe a2l SwolN Ao 3R
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2019, pp. 1-10.
(Translated in English) Kim, Jihee, ‘RE100 Global Trends and Implications,” KEMRI
Power Economics REVIEW, No.2019-11, 2019, pp. 1-10.
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(Annex 1) Optimal Investment Threshold (p*) with Major Parameters Change

(Unit: won/ton)

Categories Variable Case
A B C D
Assumption d 0.72 0.8
u 10 20 10 20
p=0.03 712 4,940 2,136 5,292
Interest Rate | p=0.04 4,651 32,216 13,926 34, 504
(p) p=0.05 7,028 48,594 21, 004 52,035
p=0.06 8,623 59, 524 25,725 63,725
a =0.01 13,198 91, 256 39, 443 97,717
Drift Rate a=0.02 9,898 68, 442 29, 583 73, 288
(a) a =0.03 6,599 45,628 19,722 48, 859
a=0.04 3,299 22,814 9,861 24,429
o=0.1 6,533 45,174 19,525 48,372
Volatility c=0.2 8,751 60,511 26,155 64,796
(o) 0=0.3 11,990 82,906 35, 834 88,776
o=0.4 16,234 112,253 18,519 120, 201
0 =0. 50 31,625 218,672 50, 086 124, 082
Accreditation | 0=0.65 15,427 106, 669 35, 387 87,667
Rate (6) 0 =0. 80 10, 202 70,539 27,358 67,776
0=1.00 7,028 48,594 21, 004 52,035
1=0.1 6,966 48,532 20, 986 52,016
Inves;‘:é?i Coul 1=0.5 6,993 48,559 20, 994 52,024
0 I=1.0 7,028 48, 594 21, 004 52,035
I=1.5 7,062 48,628 21,014 52, 045
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Real Option Analysis for the Effect of Linkage
between the Korea’s Emission Trading

Scheme and the Green Pricing*

*

Jaechyung Lee”

Abstract

The government introduced the "Renewable Energy Use Guarantees System,
to support the firms considering to adapt in RE100, and conducted pilot
projects for the ‘green pricing’ as a means of implementing the RE100. No
agreement has been reached on the linkage between the Emission Trading
Scheme (ETS) and the green pricing, but if linked, it will have a positive
effect in terms of increasing the greenhouse gas (GHG) reduction option of
firms. The ETS and the green pricing are different climate policies, but from
the perspective of allocating entities, the reduction cost for indirect emission
and green premium must be paid in double. Therefore, allocating entities may
recognize this as ‘overlapping regulation’ As a way to solve this problem, a
linkage between the two policies is proposed, and the policy effect of the firm
according to the policy linkage is analyzed. I applied the real option approach
to analyze investment decisions under uncertainty and derived the optimal
investment threshold under the uncertainty of emissions allowance price. In
addition, the green premium, where optimal investment threshold and the
allowance spot price are equal, varies according to the greenhouse gas
emission characteristics of the firm.

Key Words: emission trading scheme, emission allowance price, green pricing, real
option
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