fm Check for updates

Journal of Climate Change Research 2025, Vol. 16, No. 5-1, pp. 787~813
DOI: https://doi.org/10.15531/KSCCR.2025.16.5.787

SaLtat BHESEAHHO| OfLt=tEtARA H2YO| ST 7Isd DM A
A0 YHES et MRt HES SR

* *kk

B - QAT -
TRt OIRSAUSI(IRIAS) SABIPIIRY / FI=AD Setns HRRIREe BOEfRHE] Aolotael
"R NSAD oA BERITER 2717|57|SBRMIE MR, E AT |SOITA R S| Meloed

k>

Research on the integration of Carbon Dioxide Removal (CDR) approaches into
Korea’s emission trading system as an eligible mitigation activity:
Based on the Delphi expert survey method

Son, Bumsuk™ - Oh, Chaewoon™ T and Oh, Sangjin***

*Ph.D. Candidate, Graduate School of Energy and Environment (KU-KIST GREEN SCHOOL), Korea University,
Seoul, Korea / Senior Researcher, Center for Data Information, National Institute of Green Technology, Seoul, Korea
“Principal Researcher, National Climate Technology Cooperation Center, Division of Policy Research,
National Institute of Green Technology, Seoul, Korea
™Senior Researcher, Center for Strategic Planning, National Institute of Green Technology, Seoul, Korea

ABSTRACT

Carbon dioxide removal (CDR) approaches have recently gained traction for their mitigation potential to contribute to
achieving carbon neutrality. Numerous policy options have been proposed to facilitate the demonstration and deployment of
CDR approaches. Integration of CDR approaches into the emission trading system (ETS) is one such essential policy. While
major global jurisdictions are actively exploring the integration of CDR approaches, including engineering-based CDR
approaches, into their ETS, the Korean ETS (K-ETS) currently includes only afforestation & reforestation, which is one of
the nature-based CDR approaches, as eligible mitigation options. In this regard, it is an opportune time to consider the
integration of other CDR approaches into the K-ETS as eligible mitigation activities. Accordingly, this study explores two
research questions. First, it conducts research on the integration of CDR approaches into ETS in other regions. The study
then explores the most appropriate policy approaches to the integration of CDR approaches into the K-ETS, drawing on the
results of the Delphi survey among experts. For this, four questionnaires were prepared: one each to query i) the necessity
of K-ETS institutional improvement, ii) CDR approaches to be prioritized for integration into the K-ETS, iii) policies to
consider CDR approaches, particularly engineering-based CDR approaches, in the K-ETS, and iv) values to be prioritized. The
survey results reveal Korea’s future policy path for the integration of CDR approaches into the K-ETS.
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1. M2
71 13to] t-g5t7] 913t FAIALS] Q] o] 7h&5lE]
WA, SATIA TE5S F1% et Hwo] RAET QL
cf 551 42l83 249 olF 1 AR BLEY 2
b AREEA, LAsls RS RN AT
(reduction)sl= A&Tl ofujz} 1:H7] Z0 g HE o|Akslet
A2  AA(removal)dt=  o|AS}ErAAA(CDR, carbon
dioxide removal) L9 FQ40] BZ= 1 Qlt}. o]
3 Wl A 2™ 7] Z - AZHDACCS, direct air capture
with carbon storage) 7]&°|4 A 7] EXE-E(DACCU,
direct air capture with carbon utilization) 5 538+ 7|4t
(engineering-based) CDR FLHof st T4 FA| Z715)
3 lek o]of, CDR HHS &/dststr] gt A3 wet
of thiwlos BAET ik oled A et & oh}
7} vt2 vjEH@AHA Z(ETS, Emission Trading System)
o HiEAARAEE A HIAYESS E85to] HE&R
TR oZ LAJA AES AT 4= Qirt= APHo] Qi)
J1™d|, ETSOIA 1% 5 %}%‘t EE HiEHo
X19] vj&E AT (emission reduction) E-50f ZHo| FHE A
U
a8y < E°] EU, @, ¥ 5 8952 CDR
AHE ETSOﬂH st ek A0 R HASY
Qltl. EU9] F% ETSo| CDR &5-g iz AHE3517] H
o}, HFet CDR HHof 719Heh AlA Aol 235 3
7hASS] g gAAA QlF T UYA(CRCE,
Carbon Removal Certification Framework)’ S EST2} & 7j
2 7253 Utk 9FL CDR AW 47| ETSO|
AR ZFl7|12 AAsta A AR A=s HAASHL 3
QL 2023URE AWHoR 2o B W} T
o] HiEdEAHA = A ThFet CDR HEHE A5 &5
o7 9lAsta Ut = ETS9| theFst CDR H4HS 1
5].7] ]\]7(1—}}1_]“"_! 1:}0(;:—]. Z—LQ_ H]—/R]_Q_ E/‘“_}ﬂ /\];5} ﬂ\:}
ghH, SEyh= ETSO| CDR HH 5 A 234
23 TS QEARIoZ IAst 9loH, DACCS
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CDR HIHE ETSo| A48 -B3ot= ®eto] EU
ETSE SHoE M=t X3 AFAQl CDR H
Ho = E3| DACCS 7|&S £40= ETSE &8ot=
Heto] A= Qe ey, f-2uet ETS AolA CDR
WS 745 @52 AHok= Aol WA, 181
o] 9ol ot A=A WA o' FHILsof Sh=Alo]
gk MRHHQl A= FAsieh webA, FAFQl A 4
3 = 1Eoto], CDR HIHES 2
2} ETSo| A& 4 F&oh= #etol oA nas 4.
7F At
ol fdl, A27gel A= CDR FHat TrAAA o] o
gt 71& dAE gefetl, & AE EWE F 7HA] A
AR T&3I) Sl A4 ETSE 29311 Q= HE
Q1 #7F=°] CDR FHE o]9A H&-Fgaot=A 1
A A FAF & stz Aolth tE shu=
ThFet CDR S 2 uhet ETSO] A-&-Edtst= A
o] Qx| groF YA, 1 E3 A2 F1A|
A WokS notst= Aotk 53], sfefoA T
5 535} 718k CDR FHS AFotal & JAHZ
w o] dasirt. A= F 7HA] A
T AEE AT £A4ES A Al 4= F 7HA
il | gt 24 4 A= D*Zi CDR HHo) gt
JY4 dgZ EEot, T8 &
A dAgE EYE g e} ETSO|A CDR
HE ol2A A8 ¢ F3sfioF shrtoll g YA
Foll et A7t duo] 2A AaE &[Tt vt
O & A5 A 2o Festa fHuEte] AH
A g WFE AAE
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2. 7|1Z 97 CDR MIZ#u ERAAIR
CDR Wge A2 Ba5de 24a] 98 Aad
H2K(transition)= 91 FATF 30| P59 stz AA
S Utk AlA" Ao gk A WA HAe P5
< A3t @ ABlA T BRoA FEA Ee ARHA
YRR ATtAY E= AR UAE &80ty
HAZZ U HZH(CCS, carbon capture and storage) 7|&
S Aot A0lT, % WA AT WBS LUAA W
£ oJojX= A3t AjB|Aof Tt *ﬂ’é Zole Ao
O olelat BFI 40 B AU FE weo] o]
oA Zto] HiETo] U, ®AaSHE AT I
A WA AT PELS CDR TG TR ol



2L} HHEHAHMO ORSEAKA HEEO| S8 7Isd 2M 27t JM0| YHES St B2/t 22 Sae=

(IPCC, 2022, para C.3).

71504 CO.E A|ASl= CDR FH-2 o]A] 2 74
TEAY A4S E= AEHI 7] gz, siEeolA
HEAY &5 BladS w 7ed, A4, A2
2 Ad7Fs(feasibility)o] ZA] 4t} 53], AAA A&
7Fs/d1 #sA, CDR HHol A3et AlAT &A1
< 7HIta stEEte A8 H]go] Aol w2 B A
3t= o]ojz|7] HA] gt X3 CDR FIHEV &8
u]go] THECHOh et al., 2024). o] cheFat AAH A€
350 B9 5 k. A, CDR ¥ 7|48 Be
3 71ge] Aol A48 Ade AP o Rt Bx
€ A9Y 4 9tk B, CDR ATHL 489 434
719l Ale g & & Ao AR, ETSHY

THE 4S5 @52 = A5t CDR AJolA =&4 A
A AA R0 AT AL 5 Y= A=
£ G % Ak olF Bl AA e Aol
Adjstel AAH 05L& 1ol A4t 7HE 4 9]
T=E

o] FollA T FEHT = XY AL HAARY
ojt}. 7|& A= ©AAFONA CDR RS Q17 slof
ste7b o] o R E S42E st itk o= thet CDR
HAEHE B9 =&H AADo] §aAPE, §35] ETSOA
AYE AS HAmrt HAT ¢ 7] gEolth V& A
T= 3A 94 7HA ZAIE BFI JoKOh et al,
2023, p. 525). AR += L2 A 3fjo](moral hazard) &]AF0]
o} Bk CDR il ETS AoflA A5E5 o= Q144
of, MiEA Aol AA A=Y HaAFoA 55
SHA QIAH=tHA,D 7|gE0] 2AVIA HiE P2 W
3N 7]= wiEA 7 thAl CDR HEHS AEsHA € &
o0, ol 5% o]z oloxithe 9jdoltt (Cox
and Edwards, 2019). 2, 3579 &/ =83}
TR e kYo R AE RRE BT G4
o2& HE, CDR F#io] A|39] 4= wA4o] & & ok
Lt 2479 =dx QIthWenger et al, 2021). L&,
CDR HIHo] A&5&Fo= Y, IvE wiESAd
5ol AdE ¢ Qe g2yt EAitks 9ot
(Ampah et al., 2024).2 F WA g ATE= CDR FILHO
et AFE =2 AN HHE EAolt. WAt 52

1) WiEAd 2323 AA Z23=Ec] FERe] HeEder 8
2) AdE = e WA ZFo2e AYNUA HE, a4

gt Hlol 58% &5Eolt)

=

gt

rr

o

789

%7} (additionality) @2lo] 7|¥telo], T=EE AT}
W% A7 AR A AT A} Q1Fo] o] RolAL ut
H, CDR HHol tisfiA= ofd] FAIZ oz gut= &
4T ABMRY) g0 ofx R Holt
(Carton et al., 2020). Al HA= F7-4J(permanence) T~
Foltt. wiEAT 52 I HiEE AR o]0
ok 12y CDR ol o3t AA &5 ti7]selA
olilsteAE  EASte] I 7T ¢ FFELE
(durably) A|A-SA-5F AZFA(reservoirs) E= AE
(product)of] A7Fsfiof sh=d], o] F+49 F=7} HiEA]
29] g7 vlmwstel ArjEolx] gk oItk o2
Qlsl, WiEA 7 WiEdy AA Eds SN 5
72 RS Ao] AAoA ek Holtk. WA w3
A 712 sfet azolnh WEAT B0l SEEh: o
DA, o] A HiEdol 152 A, wEd 7t
Zo| 345 14 % U1, o] o8 4% BE 49 &
7} "ojd 4= 9ltk= Ho|thBurke and Gambhir, 2022).
CHAA, ThFet CDR 545 WY AFY QIAE B oh2cot
L g aT0lc Bl go] e CDR H2Ho] 440z of
gy 7Hs/d0] £, Hl-Eo] =2 CDR A oA =
gt A% 9 Astol gk A% 287k 27 Yot 4
At $£EoE Aol AFPHA ¢S e A
(Burke and Gambhir, 2022). oJ A4, t}oFst CDR 45
o J& 22 9N wE et gazol
(Michaelowa et al., 2023, pp. 2-3). £3], A4 7]¥t A&
514 CDR A7 28} 7|9 CDR Fe 1 /1%
47 9 F/do] th=2rh. wEhA, CDR W WolA =
LEHE AlA d3ES0] 558 7HRE #A et
9]Ao]tK(Carton et al., 2021).

olefgt 943 ATE =l CDR Y2WH BaAH
Tho] TACl He A% QL ToF BaAo]H CDR
w42 ASE52E QA of gttd, CDR w4 o|%
A Hgdor bz SdEn At EHO
Michaelowa et al. (2023)2 €FAAIAS A Hdof A
FEE= 7Y GdaA, 57HAY folA EFE = H
ZBAHA(ETS, emission trading system), 12|31 X2
SaAoR FRsjol CDR 429 2840 oA
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F= Al6.4x HAUESS B3l 74 S®aAPgo] FAFH
t}. o] o]l A, Honegger and Reiner (2018)= I FH
Al6.4x WAYZEZC] CDR 42 &8 4 9= F831
FAseto] E 4 Qlrta m¥ ot A4 WAHAUZY
AR REYA FAENIHAYES] HF, CDR &4
FolA 2EAZRE 7ev AFEELE AFJH
(UNECCC, 2001, para 7(2)).3 o]o], A6.4% HAUZ A
7 & 4=, - 4 Q= CDR 342
g5t7] At =971 AYEJAI(UNFCCC, 2021, para
6(c)), 7L A3}, AA L5027 it B a7
gt 7+2l0] =& E ATHUNFCCC, 2024). 1R, ojHgt
CDR A0l IS &= Sl Ao thigt #A4Ql 2&
E &&= HFe EEHA EUTh ol= 3o BAE F
287 F534thd, ojm3gl CDR 4= AA 502
RS & k= Qfu]olth

022 HIESHAHANETS) o CDR HLHE 285t
= Aotk 7|24 02 ETS& HiEAW v|g] izl <&
o] i AWET HiESHES Sk WAl B, oln] HiE
Elo] tj7]Fel Aot oAt A/ ATIAE A A=
CDR FZY AA|= ETSO]| 9hA] ¢Fth(Michaelow et al.,
2023, p. 6). 1Ho| = E+35}1, ETS dlolA CDR ¥
< 43toh= o= Al 7HA Wel ledl, AAle &
FF 24 AA ZIRE &5t Aot A= Al
A AMdE ST wiEAY viE AlH] F& & free
allowances)& FFsh= ZolH, A= ST BME &
off g3t =2 CDR FHHol 719kgt Al A /ALY
o x5S AlFsh= "ol 2= Ao|th(Michaelow et al.,
2023, p. 6). o|2{gt A3} IS F o FAHCE dY
3t L2 Rickels et al. (2021)2 +H AH(EU, European
Union) ETSo| CDR FLHZ SFAI7|= o] TR 3
AA 283 WA ARl s =i itk §5], 3
AH ZHoA, dE =01, Holouxet sazyy ¢
ZZHBECCS, Bioenergy with CCS) 2 DACCS 7|&<
EU-ETSo|| ©7]2 22 §3A717] fsiA= AlA FEH
of gt ArstA(ceiling) Al HA  £F(minimum

quantities)o] BT 5 rke B AT ET, W)

GG AA 2 1] 714 AolE HAst=
T2 AT ¢ Ao AFTUT B, AA A7
oA E= viEd A 79T AA 2GR A
9

= A Fujsta wiEd 714 9] FolE BHA 2ARE
o|& AlFote A JTZ YAH LR $Yot= W
Hol] AAE7 = FThRickels et al., 2021, pp. 5-6).

Ao 2, ApEA g@AA oA CDR FAlo] &
5| 1AM Qlvh. WEHE ALA @AAFOoRE= H|Zh
(Verra)Q] HZ5%H ©AHF(Verified Carbon Standard), =
= A”TE, oy 8|7t 7FE A AE 8] (American Carbon
Registry), 7]%-852 *]E(Climate Action Reserve) 5O|
AT AHY SAAYL W EOGA FA/ DAYl
A E-83 HjolAERl} HYEE URES 285t A
A9, o5 B9l AHEA A= AS 7ol dish AAH
ol HHES Jldstar Qick oo, EX] 7|9k CDR HH
=0 digk HHED B AFdEo] MEEL o A5
A%, B&3), Bro] 22K(biochar) 5ol HisiA= oA =t
W Eo] 57sta qlvh. T2y DACCS, i H]53},
75t F3HE 59 384 CDR FHol A=
HE T 2 ARRISE obF] Hd Agolth(Michaelowa
et al., 2023, p. 7).

g2 CDR A= A&sh7] 93t A4t o U
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>
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ot WA, B EA Aedx HAYUS StolA 1A Rtotof

o] ZE3}IE QTHUNFCCC, 2022, para 24 and 25)4 &,
ol AAIY o, XF =&H AA F2A4 %= DAC
|

& Bt ofye} ojudt V& mE|EA Al64x HA
UgolA s gAdolgtl BAIEAE gt
(UNFCCC, 2024). A9 &tAA1Z9] A2 t7ZAQ 1
= A Eyo} AetAh AF HEZ(LCFS, low-carbon fuel
standard) AL HL5 TR FHE AT AFHolA

3) e, 2YAEY AYS B9 =5 2GRS D] 7@ (temporary) FAT EL 7] 718 (ong-term) FHFOZ JTHo] of

d AstE 7|7ke] AJofE 7HHtHMichaelowa et al., 2023, p. 5).

4) F3L719 CDR £419) ol A2, DAC 71% 9ol 4shel B3}, o9 Qdelsh, Teln oY H88h 714o0] ZyEoch
5) LCFSE IF 2o that W&/ 445 o)F wAste, SAo] 712x9k] A4 W& 719 XjolS wigroz Fdslo]
ASIE BT £RE7E s AEolth. o714 A7l ZASlo] AT S5 et ok AdAE S LAA HEAT

3L AA AL At AFAA Ao wet AHe A5
A6 B4, 3948 M4, Aeh, B9h olUA A7 DAC 714 718 ARgle] itk =, DAC AHlE
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P22} HHEZHAHMO ORSEANA HEEO| S8 7Isd 2M 391 Rm0| YHES 2ot M2/t 4228 SHC=E 791

DAC 7|& 7|9t AFGS 505kaL QITHCARB, 2020, p.
12). A7 gAAFGoZE H2ket ojy 7R A A
Ed 3HUCE DAC 7la& A8 A} gEse] A
g AL oo X3 %7 gEoA, DAC 7|&
715k AA AHAE SRS Bl 24436 HeiA=,
JE7F DAC 7|8t 7|/ AA% 458528 1
sfjoF 5t, DAC 7]& 719t A HPHE o] FF A
o] "3t AT =EFUTHON, 2024, p. 8). gt
H, ETSE $4o2, thfst CDR HHS st It
Aol A AE71€<Q] DACCS/DACCU 7|&S 1#staLs
=g E50] o]FojZ|1L gt

oY, 71& AFolAs TAAROA CDR HH
TEEE0 R AFToF sh=rboll thgt FEolA A%
of et YAAE wetstal, ¥ Yozt ‘CDR FH
S BAAF] FHHoZ ofdA HLojof st=rbet
‘FAH o2 oyt CDR HTHLS stAAH o 283 A
A7Pof gt AES FAoz =97} - AP QL
ok o3t A= YT B®AAY Ao W A4
AL 1 Atk 1 olf= v 48 A4z
HAUSE 8 JA7F 3loH, AAHQ] ETSE 23
Skal a1, EFE A "SAAR 5 S5k S
o= 5k, CDR FHE SEvhet gaAgo] 28
4 F3totes A #AE A= A9 §7] W&ot &,

o 2 o

71E 29 9 Azl dig 5 o] jofl, dukA<l CDR
HIHe SEuE gl At 4= itk E2

el @A 29F ETSOIAE CDR
28 5ol dish ARl AAA =07 glrt. o],
AFoNAE Ltet ETSE F4CE T+ 714
< 45t et sz ETSE 295k Qe
l =7RS (=t Z9ho] CDR HW& ETS
ol dsl Aot ol A4 Y o Aol #oA
7holet. ©HE Shub= CDR 29| 92yt ETS 48
Sl sl Hde JAH WFo] Fokl7teld. 53]
DAC 7l& A< 48 o, ojHst F4 5l 7427 5
HEE o] dasttt o Ao
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T A& it EHEZ, A, ETSo| CDR &4
o AYHNTFS gehHasty] Y, 4

=7+ AAotaAt gttt A AlAlo] dA &
ETS: 387 Z(ICAP 2025),7) o] ZojA =7} fdz
e HiEdAHAR EU, F=, &, 21 2y
J5tal o] 59| ETS 4] CDR 33 wekS uho}
SU th & Aol ool EUSt E7H 9] ETSE
@5t HE, CDR A4S 28 4 S&sk= dol lofA
HolE JAS HolE 4 S Aol wdste d=<
EI5HA T 2

of M

Jﬁ Mo oy [o o
it of S

+ e

ot

Ng sopstadt g,
A, P4 APAES) 2ALEA A%E ERR, 5 W
A A7 AEo| ofet BASo] A4, Sk
ETSo] CDR H4& 8- 58sks 2] e "aye
shoreta, S-efuketol 714 gt Wajo] Folol| she}
s}34t gtk o} B Aol oie S o) A4 o)

o, ™

LCFS A&l AAshFe= Ardol7] wzol AAZol w2t LCFS "aAoA AT & A= FRe F5TL 4 UATHCARB,

2020, p. 12)
6

=

7FEFoliit7t VERRAZRE ZIZE AJ4lo] oJ4gtetAE &-85= DACU 7]|&°
A= JTHVCS, 2021). 3, VERRAO= ZHEH ol4sterAo] dde shod= <

gt HHES £Q18ky o= 20214 49 5¢Y §
u

A 2 AFI-ZA(fossil fuel combustion and industrial
=

processes) AH|2 TS 9k, th7] FolA olABhEAS EAs AR ARFE 5, o)F DAC JI&olE 48" 2 9k W

£o] EAIFITHVERRA, 2023). ACRIIAE DAC 7% thet Wl 2o] 9ls], ol DAC

7} ofjel, b CCS )& HeH=

=3
W EQ o]E DACCS A &8 & =T AAHJNY A AFL A Ee 7t2 35 S8 58 ol A8sts Aol

]2 ETHACR, 2021).

7) MEFQ wEdARAE 127001, S 1Sl HiEdAHAE 1070l
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7F gl Hh & AFtE ETS’9} “CDR 9 of ofigh &
ust dE7tee ddes deA 71N dajo] W
22 A&t o duto] EE 54 ool of
3 Fact AEscl W8l g derkeS AAste ol
= W2z AEF Ee A22AE AP old, A

w70l A9 AZAel 7IHtsto] =34 g2 v2|,
o] FHES Fdcto] &0 olg AIES =T
(Lilja et al., 2011, p. 1004; Song et al., 2024, p. 497). =,
dulo] PREEZ Fol7 Fa 3 AR tis 229l A
AETHE FHARl A G A5 Tofst e
Wyg7] 95t Sto g - ETh(Schmidt, 1997, p. 764;
Song et al., 2024, p. 497).

ol {8, & At T SHAY AAE FHISHIH
184 = A& o] AEr=9] 484 #ds 571 ¢
o A AARE Aok AoE, § A9 A WA AT
&S 59l 9= ETS2] CDR HH(53], DAC 7|&
< Zohol digt 85 WAS gefstal skt

2HAE, duto] RAE 93 A=AE AAsHT. 4
£ & 9 2¥er FA4HUL, o F 47HA7F AdE
Folrh. 19 FE-2 vt ETSO| CDR HIHS &
&5l ATt A= N 2 A =o] Tagh
7holl gk diZolt}. o= 24 2= CDR HIH= F
izt ETSo| 28532 13g 2art =7kl digt
Aitolt}. 7]& A4 ETSO| CDR FLHES A&-&
I A OFS Faarh A 4 Aok g vh Aw
7FE9] AHHARl AR efshr] fidtelth & &3l
s 108 A== Prlot=s stem, F7h At
et FAE A o] fE A&steR ST

28 AE-2 wHoF -2y} ETSo| CDR F®Ho|
gFoz Ig=n, Bt CDR HIH F oY
HZRol $AHor JEofof st=Ad tigt A&
o} 7]& Aol|lAl= CDR Hwo] mi¢- tpefstar, 2+
R0l v, 7Iedsk, 974, A Al =EEHE AlA
T = 5ol MW thdRt v ojwek CDR o] -2

Ueto] 94 Mg Eojof shzrto] THAE ojdo] The

=

& 7] mgolth E3, 71E 28FHE ETSOAE 19
3h= CDR HHo] 7] o2 vh, %-2uet ETSOl= ©f
3 Hdwo] Ao R uHs)or ske A1E wefs]
fIgtoltt. o] flsf, St ETSOIA A did 71&
o] ¥ 99} B3] DACCS, DACCU, BECCS, Ho| 2
A9 g EF7RE0 T8l Ve 7} Vlede 29 g
24L& Bkt I 2AE AAstES shith

38 AE-L DACCS/DACCUT} 22 F3H7]4k CDR
<ol f-Euet ETSo| ZAE T @73 oz ofmdt
&0l LagtA|] it Fgoltt. ol 7|E AFolA
CDR HZH& ApEglo] ETSO 28T 49, w2 H&
o] WAYsl= DACCS 7]&3 22 33 719k CDR H<H
< ARdEt AIE Bt SolEntal shglth. ofofl, 33tk
CDR | ARISHE 248} 5b7] 93t ETS 8-
3 ol Al 712 ETSollA 2-85H= H 3} t&Eo]
CDR HH ko] 2pds} 4 525 e gt 24
Eol disf A&7F A 2ASELAL sl olE 98,
D714 A o d&A HAISA TF AW, I
=4 AZEY 2% 5 d@sEe T Ax AL
), FHA AZEE ISAE 29), ETsO| AA =23
HE et wiEA 2RI B AA LA 7}
2z 44, ETsO AA A& St A7 A|A
AR F3F 79 AA LR A ApEst 9§
AETSO AA 2R =07), 2ar Frlis=ejol 7]ut
g 71aE B 3 7R AlA A Aol Rz
BEE, 4 7 B3 FA0 Ui BrHE 845l

491 AEL DACCS/DACCUSt 22 F8F7]uk CDR &
<ol et ETSo 23, A= 4315 9d)
A ojof & 7HA7F Fold7tel Higt AZolh 92y
gl A= oju] =9-Az7e] 1H vh, F8 7|9k CDR
ol ETso a2E7] 913t =2 Hefo] et
ol L THAIE Hefshy] fdoltt. ol Al &
AoE A FA=HR i) NDC =52 242 A AlA
A7 2, i) #EART AA g8 39, iii) =93
o] FAAA ZARA Wt AF FA), iv) WHEAG

8) & @7olAd= DACCU 7]&o] g tefsty] mZol, DACCU 7]&o] didt AE7Fed 4ol add &+ Ak wdsielth. oo,
Zal

DACCU 71& ¥ 429 FFA40] AHELR & FES 7]&(COo, &iFES}, CO, ZAE I 4

st

A2A A& 7182 T

9) HlelemAE@: wi, 8w e 5T At e BH0NA &S] AAE 1A SdE, F2 dadEe] g2 S48 7

11 QJth(Korea Biochar Institution, 2025).

10) 3% B57HE 71&o] PAE, crrst g4l glom, AEbEuit B 7149 Adsh B4 2 ETse] Teishe Ao HheAl o

Fe L A4 4 YTk BUSA Y B3
£ olu] AR R0l E&Eo] AA Aol APF

e 71 94, ‘9AzE/dsAAE EFELSH 25 59 4% A
of Slch. W, FxF ol st 42 otz WHEo]l =EEX FAY A

B E2A%T & AES AREPE A5 AAE dRek APt WES HAERAN] 75t WSt
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3R 7HA 9 b3S}, v) SN @A A AR =
2 7H4E& gE 9 CDR FH9 A& 249}, 1=
I COR B2 7l AL 3 o8 4
s, Zt 7HE9 AHA =5 Ul E ottt
X]u} 59 dwe 57 WO] A AQtoly 1HARYZ A

87 7148 & dt BBL BYARATL. 5 oA A
ev”_——o‘: Table 13} Zro] A== 9t

Table 1. Questionnaire

olojA, 3tAZ dujo] XAE Tt FAT AEIE
Astant. 2152 A9 9 F4dsk= Aot} duto] vt
HE A= gu|des ZHE SAZOE =Est7] Yl
AE7F 359 28 dukd o= 10%1004 18102 A
A5l QJtk (Okoli and Pawlowski, 2004, p. 19). °o]9], &
Aol A= AR E A2x} dato] AH HERALO|A F
4 IRl 1091 A5ttt ¢4, 4 H&4d2 CDR

Questionnaire

Integration of

CDR approaches

for afforestation & reforestation—are not

- Q1. Currently, in the Korean emission trading system (ETs), carbon dioxide removal (CDR) approaches—except

recognized as eligible mitigation activities. Consequently,

engineering-based CDR approaches are also excluded. For Korea’s future ETS, where a broader range of CDR
approaches can be acknowledged as valid mitigation activities, do you believe institutional improvements and
related efforts (including the preparation and development of accounting methodologies for CDR approaches) are
necessary? Please, rate the importance on a scale of 1 to 10 and provide your reasons in a separate box.

Evaluation method: 10-point Likert scale & Provision of reasons

box.

Q2. If CDR approaches are integrated into the Korean ETS, what technologies should be included? For the list

of CDR options, please rate the importance of each on a scale of 1 to 10 and provide your reasoning in a separate

Evaluation method: 10-point Likert scale for each technology & Provision of reasons
CDR approaches to be prioritized: DACCS, DACCU, BECCS, Biochar, Marine Blue Carbon, Other

Policy options to be prioritized:

credits
Integration of

engineering-based

CDR approaches

Q3. If engineering-based CDR approaches—particularly DACCS/DACCU technologies— are considered, what
types of policies should be prioritized in the short term? For each suggested policy, please rate its importance
on a scale of 1 to 10 and explain your reasoning in a separate box.

- Evaluation method: 10-point Likert scale for each policy option & Provision of reasons

* Japanese approach (Immediate inclusion in ETS)

* UK approach (inclusion after stakeholder consultation)

* EU approach (separate certification system operation)

ETS integration of removal credits with separate pricing for emission reduction and removal credits

ETS integration of removal credits with separate pricing for nature-based and engineering-based removal

* Status quo maintenance (removal credits not recognized)

* Auction revenue based fund for the demonstration project of engineering-based CDR approaches

(esp., DACCS)

separate box.

Principles (or values) to be prioritized:

* Moral hazard prevention

* Others

* Technology development/transfer promotion

Q4. If engineering-based CDR approaches—particularly DACCS/DACCUS technologies—are integrated into the
Korean ETS, what values should be prioritized to facilitate the effective operation of Korean ETS system? Under
each of the indicated values, please rate its importance on the scale of 1 to 10 and provide your reasons in a

Evaluation method: 10-point Likert scale for each principle & Provision of reasons

* Removal performance achievement (NDC target achievement)

* Balance between emission reduction/removal efforts

* Emission reduction credit price stabilization

Source: Formulated by the authors

http://www.jccr.re.kr



k>
oE

794

AL ETSRIE], o] & 7 &oF Zt7] ¥xe] HEAo]
8=E= @99l vE CDR HH A&7 5013 ETS A
27F 5Q10 2 H4ds5taAt skqith. CDR ol HE7t

=, A5 EoF &7 191, DAC 7]& R&D #of
ZE7F 121, DAC 7| 7147} 191, CDR o] oigh
FAE 185t 67180l A&t 718 A7t 2
Qe HAsyct. sHH, ETS AE/IEE ETS A XHg
oA HEHS 7K ¥4 A7t 191, 8H4 391, 181
AR 1[I0 R A5 AFIA, oA, A+A, FEAL
AZ1E 5 ZF 2ok 43 Y= e &5 ohFe A
o] +¢E & UEE si3loH, 71&F, @Zﬂ@ BAA &
Aol S HEV 7hed AEVE E& Ao o
gk tiHeE AAIRE A32; difo] HERAA = HF
1910] M APJo g Zoj7h o1l F 9%10] FAL|
Zrofstait.

4TS AEIES tAro 2 HERARE Ak
ojth. HAEXRAL 3150} B sto], HE A2 UP}—*
& 522 Y T 5 (W)7t 0.7 T 0.75 o]o=
19] 7W7h&45 o] Ao =gt AeE Eo
(Kim et al., 2022, p. 259; Song et al., 2024, p. 500). ©]
o, & Aol AE7F 3F e FY=Ut 5 Ve
TSt dujo] £A4Z HHESH| 2 53l & Aol
Ae AEZMES gAtoz AEzyon 13 AERAK11/1
~118)7F AAE e 12 A& $8 & SBZEIE 4
gt vl HgbE oz gojwrt weltt. odf, 1
£ A3 Y& AE7t=clA 5 FRotHk
ABZE EYZ 23} AERAK11/12 ~ 11/15)7}
o} 22} A Ao i s ot &4 %}
TR AER2A] E3ol gt AE7hee gHE B
A | 23t 7le 2 A A g A2
9] o|gj7}t ARE dt Ao&rt W2 Ao= sttt
o] %
4

-

=

_,:
=
> o M

oo m

20, M
T
(R 3 o

~

ftjo

it

-

A% £ 3% Dol ZW} 20254
o AAHgl, of W AEAFEo| B
46}% 3102 él/\lﬂ“‘:} 12) o] 32l
A7alo] AEA] }Ee Hysti, A
JAe At AR Rkl o
Aol3h GAEE Tt £0l8 Fo oo B2 4

1) el4 ok ETS ZHls) CR g sk e vl %9

7 2Ae] BgeE Aoz AHck
12) A7} 991 5 29l0] Lxetel Hojo] FHHL,

& es 2% REE DY) A9 e 4T

7}3FE] QITHEU, 2023a).
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13) EU ETS= @A 497 (Phase 4, 2021 ~2030)7} g Ho ]u:] ‘Fit for 55" ¥ F7|AE E3) 030L%7/}Z] 1990L=1 quq a'qi 55%92]
< S 7HIEA #Es =5

q . Q%2 - oy

A BoE APstAnt. ol S, AE7Eel A=
S TRt o], FUT AEA] HA AHez

S REE ABTAL OIF £ T e Ak

apA] et SEPH]L AE7H=0] 3Ho)E o]2 dulo] RA}
A7t EYiE, CDR F2HS et ETSO) 28
B oFel O HMFet 2ol tisf v 4AA 1
FS AL, § Yolrl DACCS/DACCUSF 22
719k CDR F2HE oviet vz AARA ) £
g gr|dog Fag A SAT} o]E 2T o
ALY SAH 7Rl disiA BA A HFE =5k
Skt

o ©

T

I o
Sowd o

[¢]

]_

ol H:l

e
ol

4. A Y 2H H

=

HI

4.1. O|LH2EtAHIAH(CDR) HZHol gt
HAHHHE M g

z23 HiE

ETS7} Q== A 9/=71 SollA dE:HC=E, EU, G
=, B 727 S AR, DACE EEsH BHAA)
A 71&d 7|6k =&E CO, AA TH RS ETSOA] 2
£ 9 S3ols Y d%S RARIAH

4.1.1. REAES HESHHAHNE COR HZHE 1
&5t

HA], EU ETS+= 89 94 24714 si&dS
A-agdow FF5H7] 8l 2005UFE A[PE Al
7|9k HlAYEolth13) EU ETSo|A #i&dS 27
(Auctioning)@} FAY8(Free Allocation)2] T 714 301'
o gEr. Fa YA Fule 1 vgo] U
7kt itk 3= AR= AuE S HEEE Al
3l Bhsin, 19se UuE 59 Gat M2Ee

2 o o)

2

A2 BhA FZ(carbon leakage) Hcﬂ o] 9= ?:_11?_ o} 4]
Ardol AgHth 1 24eT HSE JAH o Fast
= FAloH, A2 AYAY =l wt FFol= ¢

5 HE oo} %

ARde AASH] o= 4%

PR HLr]

1o ©|

e FE oz st



P22} HHEHAHMO ORSEAKA HEEO| S8 7Isd 2M o7t JM0| YHES &It B2/t 422 SHCE 795

Table 2. Essential elements of EU Commission’s Draft Proposal on Carbon Removal Certification Framework
CRCF (October 2022)

Afforestation and reforestation

Nature-Based Solutions Agricultural land management

Carbon removal - -
Marine ecosystem restoration

activities
) Direct air carbon capture (DAC)
Technology-Based Solutions
Carbon capture and storage (CCS)
A
Quantification Quantification of carbon removal activities
. . Results must go beyond requirements
Additionality . .. .
according to existing practices and laws
Certification Criteria -
Long-term Storage Ensuring long-term storage of captured carbon
o Contributing to the achievement of
Sustainability

sustainability objectives

Source: Formulated by the authors based on EU (2022)

%S4 HYo|tH(EU, 2023b). EU ETS /42 #i&d 7} SHA EU ETSo| CDR HIHe A8 4 58T & gle
AL A% AFPz7]100A @A o|27|7HA] TRt 7|3t v, EU J3 9193 gaAA 71s 94 &350 33 &
H EXo] Qlou}15) 2024 I 7| 702 HE FFA &S A8, #aAA 59 anet A4S 37t
£ Kol glow, FFox EUS| 7|3} Ao =} A A4S AT A o R HAaAA JASELY UL
2 g9Fe TS Aoz AYH(Trading Economics, Z(CRCF, Carbon Removal Certification Framework)E
2025). 2022 10Y oI5 tHEC, 2022). 5 HHO|Qto| A AA]
CDR 3} #ste], @3 EU ETS+= CDR HH H SAAA Yo IA AA 7 Ve 7N &
= 45 8F5o= AASHL YA Yt} ok, EU ETSOA FH0E FREC AA7|N EFH= A 5, 5
= HIEYolA A AR A TS CO7E HiEEHA & EG #e, 191 g AHA EYE S gaE &
I ZHYEO] AF AFARE &59 FF, S CCS 7|&d sh= Wo] 29tEH, 7l& 7N £F49= DAC 7=

st s CO.0ll tiet viEd oF-E AHES & AU I CCS 7leo] ZFEAT. EF 5 To|tolM= CDR

tH(EU, 2024c, Article 12 para 3a and Article 49; EU, A2 58 grista ASEs7] Yst 4714 71&0=,
2018).16) i) AT i) 27,19 i) A7]7F A9 1T i)

EU+ 20509 a5 245 At 45 =8 2o A&7Fs & AAIsL Qlh20 ol Aestd thE 9
A CDR HH9 5874 At vk 12u A& Table 29} Ztt.

14) 4% 71 AR s W F4t vl-go] 53t 7ol A7 et SR BAE 71AE olAstAY, i AP €l &9

UHA A RFEE A7IA HilE 2 740 7]95HA] Bk @42 9Ju|$tt(Presidential Commission on Carbon Neutrality and

Green Growth, 2024).

A= A3 2719 wiE&d 714L dubzlog e £Eo& 2005W~200790E B 9F 20~30 §-& AlojoA] HETE o|F, 2008

| 229 F89719 ojug, 2012dol= £F 2-3FEE "ojX7|E 5t Thhomaio, 2024). 2013HRE = HiEHe] I} AT A

£ A5t gt AFXXAF HES dulE Y 5 HiEAE 7HEol ASRAL, 2018E0= EF F 15~2078 FEOE JE

Fh(BloombergNEF, 2025). X, EUS| 7|% A& 73k} 75 Hxo| gk 7Itizdo]l AR, 2022d0= vi&d 7HHo] g 100

FEE 2Tol= 5 FAT ASHE EAHH

S CCUEA: 2 9 &8)9 3%+ vl AHo g sty Stk @4 CCU= BAZLoE QJIAEHES AlTHAs EAR, 9

JHo R AW SEES S A8 ZHE COox= W& oA 2 4 9l

17) AaAA G55 5o T 2 AA" CO, o] AgstA 54 9 H1F 4 e A|AF0] ZhFojxof Firt.

18) BAAA &5 7€ TR §olA a+st= 5 ol/ifolojof gith

19) 23 A7 f7150 2 AEEHe AL TR Holl F+HA AE FEfof gt

20) A&7HsAL GAAA S22 71FEE, 8FA, #7449 2 A BS, JEUIE B2 5 FF 9 A3F A&7t HE
A

Aol 7]eislor sk AL gt

15

~

16

=
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Table 3. EU CRCF activity type and mitigation outcome units

Activity type ‘ ’ Certified units
Permanent carbon removal .
Permanent . - Permanent carbon removal unit
(storage for several centuries)
Carbon farming . . .
Carbon removal . —- Carbon farming sequestration unit
(storage for minimum five years)
Temporary
Carbon storage in products . .
. - Carbon storage in product unit
(storage for minimum 35 years)

Soil emission reduction

Soil emission reductions from carbon farming

Soil emission reduction unit

| - |

Source: Formulated by the authors based on article 2, article 12 of chapter 1 of EU (2024a)

20244 49 10Y, EU 93] & Hotol dis] & 7t
A QAE FUiolol2) HFIHoRE  AHEYSIATHEU,
2022).22) CRCFO|A] TFRE ‘B (activity) 43S A
BAAA Y EGuiEA o2 FREA. HA, ©aA
A &2 ZHE COY Aol FFARIA ofyH UA
ARIAE vdoh. g4 daAAT 7S E= FETH
A gag xSt & A7) ¢ Atk &5 o
SITHEU, 2022, Chapter 1, Article 2(g)). $HH, QA4 &
2AAE A F 7 AR o2 FEEEY, WA
BAEd2 AAH HAAA GBo2ZH, HA 59 7
ol 44 A4 E= sfiokde]et w-sto] i) tir|E 2
HETA @45 2H0to] ol BESH HAERE YA
A AFAY B i) EY HlE AAR olojA= &5
2 9Ju]$FHEU, 2022, Chapter 1, Article 2(h)).23) T}2.0
2, A2 715 Ee FETH gAE Yot
o o#f A&EE AEo| A 3587 AAStIL o] o
gt @ ZYEHY 9 QlFo] 7 52 QulStHEU,
2022, Chapter 1, Article 2(i)). ©]2{%t CDR &5} 7Y
2 EQEAT &5 EY @A EoA EY AHE A

5

21) BU 987 271 Agetols eadA 850 =4

et <l
HBALelo] Ereo] SHF(Registry)S AASIL T F

(Impact on, 2023a).

AStAY T= ZHSHE ogbA|t(peatlands)E HUSH=
52 Bl EF HaEoA oliseart d7|SoE
HiEEs gads AdA7le 852 URITHEL,
2022, para (5a)).29 o]= A stH th29] Table 33} Z
=

CRCF= €%9 ‘774 (Regulation) 024 H= EU 3]
Haoll A FEEZ 7HAH, IR ©AAA FWE EU
7|1 E;eL 7t 2ATA ASEHFENDC)TE AHE TS
Sl S ASAHH(ITMO) 2= o] -dE 4 {Itk(Greenium,
20240). A AFONAE BU QU BaAA BEo] FlA
9 QS-S Fofstu, FE He| H7to] #AE AT 4
ol dsiAe A5 Folste Wk HE Foltt
(Greenuim, 2024b). TSt CRCFE= 2028 E7FA] £ oA
ol AR EF (Registry)oll, FAAA A5 HAE HE
£ 2% FYstA 6t A5 FRY SEAY 2 1
AA2E WA ol A ZHE AT (Greenuim,
2024a).20) £5], CRCF slo|lA /I = &5 73 T I
T4 &aAA 730 DACCS 7]&o] Z3tE o] Jrt2D)
DACCS 7|&of 7|5kt &AAA S5 Holix= =3t

A0z O BaAA Bl FA Rxol YT A% @ EU
Be Hustn 32 A ¥ TAYNE PAT e nystat

22) ol ©4AA 9 ©AEU(Carbon Farming and Carbon Farming) f-gol2tix E3ch & ZH AP A Bol&2 ‘F+3HA
BAAA, Sasd, 181 AEERALAAS st 4HAdT AF = IYI(Union certification framework for permanent carbon
removals, carbon farming and carbon storage in products)’©]t}. o] AHA| Elo]lES Bofl, & ZE|AYI= CO, AA gt &5t o]

£ B mEHe AUES Ho S A5 dlEe €

k.

23) gakede] 49 Ha 59 o WiEF A3o] slolslEAE Agenol §ae 4 gotok FhrImpact on, 2023a)

24) ORI LT, £, o]7] 59 §7120] Fo BA F #4717 WAL EL 2ol Ak 59 o9z wspt € H Aue sie,
o[RhAL ojgdt ojgte] £ mEL A £H Wol AA HAHNWA F4H =4 Acolth. ofgA WAL A7 LR oF 3%
sy, A4S Gl Al B shao] RS AR 30%0] el ATher SRR EUTHECo Times, 2024)

25) 790t SAZL BHABFAS olu| g $2A717] SAo) ARG HYEAY AZE Hht AR PEse AL duja B

AAAZAAE oleiet 1AL FASH] Sl eaAA
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3t QEHIH 20| EU §A17|Z(EU innovation Fund)9]
15 WHEZ Ed= AAEHEU, 2022, para 18(a);
EU, 2024b, para (18a)).28) & 7|52 BAAA A=
A< Ao, @A gaAA 22 2= A5t
3L QA @t o]of], DACCS 7|&2 & 75 ERAA A&
CCS HEo] Z3HEY, CCS 7|eof J&EHE= 2471A
i &3] A4F W E0] A-&HTHEC, 2021, p. 28).29)

olg AotH, @A EUx ETSY A&5E5o= W&
Aol S-S 1L 91, CDR FLHE BASdo
2 23 9o} ok CDR ZH&HS EU ETS| HIZ2 &%
5t7] Aofl, CRCFE ©aAA 5% £XI517] et et
A JAog gsqlrt. ol9, CRCFE &3 CDR
Ho| A58 E0 2 AAYEHA F7HtEo] AA FHAES
THisto] wiEFe dEE AL = A =HH, ol= F
7180 &2 ©Aa AA A%H(CDR market)o] %= A
gog AF3Tt & 4 Uk FF, EU AP9N¥d=
20269 797HA], F-H 2J3]9} o]Akd]o] DACE E3IRL Y|
AE]B & 7]&(Negative Emission Technology)30) =
CDR H<HZ EU ETSO| BT 7Fsdoll tigt A
£ A& oA o]t Carbon Gap, 2024; EU, 2024c). Tk,
CRCF9] 29 AEZ EY=E, CDR FHo| EU ETSO
A& TLEYE, A F 7HA AHo] A= ALE K],
AR = A 75748 71t ETS9 & HiE 5-&5F0] A
&2 0 & Fhastal, F7HEQ A f-5/82 Aot B

AAZ 0] 3HAA FFS VA= 5] IFE e 5

26) -HATS CDR FH T
acts)S B9 U o,
o3 @ SITZRE JATS YR AT e &

o
N
N
)
e
o
olN
i)
R
=2
ox, 4,

Azol ofge A F30e] wiEd 485 SEAZ
At A4, AA LAY 82} 7140l Hrp Frgst
o753l A th(Carbon Gap, 2024).

TR

4.1.2. =79 HiEEHNE2l CDR Y

F=2 HIEAAHA (UK ETS)= 20219 1€ 129
Al GaHlEd AR AAFICRE, 959 EU 2F olF
EU ETSE diAel7] Y3l =YEJTHUK Government,
2021). A=< 7]& A= EU ETS®} 5Ystt UK ETS
FH(F= BEe 4 AAHRE )2 Lt A
o) & L4l WiE ol8eke 4HeI, o] B4L o)
| AgH0g HaAA ANl viEFS Sojuzith
A8 oA AYPEL A A4 L47A WiEol
SFot= MiEHS SEfofF gttt UK ETSS| A& it
A FE2 A, oy A] ok ARl AlE, AHE,
., 3k, 283§D FEolth UK ETS= 95l
20509 A2 RRE S5 A% F8 F=E F okt
& H5E, AlZto] Aol whet viE ARl T o
AolA 2AE dAo]tH(UK Government, 2025).

UK ETSO|A #i&ALS EU ETS9F Zo| 24 Auje}
B9l £ Y gyoz A ZFEt 944 7
ulg Bl S BRE, Ao ol @ HHo| 2
A 9o g HALHEHUK Government, 2025). T2 O 2,
g A A AR eEE o] BARE o] QL
£ U3 o] 48E0), BaUYe) sUe dd A3
Hog ZrAdl= FAo|th(Energy Advice Hub, 2024).

Ir
1o

lo

{ut

5% 53 gtk 0|8 Bo) /1950l S92 847 Jlelg 74

9]
e B4 711 tH(Greenium, 2024a).

SaAA e e EU AU9] AFPHES 919 (Delegated
A

T2 EF oA o olTHEC, 2024a). o714 YRS EC7F EU
Aol 715e 49T 5 U WA T oJulgi,

27) F74 "HAAA 7|&2 ®FHOZ DACCS, BECCS, 333 ZAF¢S 53 AF W F+3 ©h A%(Chemically binding CO,
permanently into products), 123 7|} A%} 7]&o] UTHEC, 2024a).

28)

29)
30)
31)

32)

EU 847138 EU ETSS] lEd 40 +019 A% AUOE ZYEE /lFolv], BUR Aeks s1%0) 44 A4S As A
Y9 Ag AY DRI F StUEA ©oUA] [EFH 4RelAe FAHQl AMgth Ve 9 3H, ovaxy 9 AY o4
Z8(CCUS), @AAANIA] B4k, @ovA] A%, OHAFE =% € AE, ©F24A 71& 2 AdES A4 9 AA3hEC,
2024b).

ofell, CO9l =X oA, FojmeQl ¥ 2FLFTE B CO, &% TA, COY AL F9 dAAL #i&dFS 2018 12¥
1999 EC AIYHFA(EU 2018/20669] B2 1V A21, 22 U 23F)0] w2} AFsIE =2 Ao QITHEC, 2021, p. 27).

NET= W7] So2RE 247AE AAsH: 7|24, 29 2 ART 7&, EA &9, Zstd 3438, iS5}, BECCS,
181 DACCS7} QJTHOM et al., 2021). NETZ CDR J2H7} Zsl4] B7|% ahc}.

4 3kE, TF, 2R, AYE, 33, Ad 2R, g@aAfdo] £9] o] (harder-to-abate) 67] AtY Eofol &3t olF AU F
BH0R A4k o] 4l oA et o, At ojFrie 54 Adtk(Deloitte, 2022).

TF FEY A4S 9= FWA @ g=ollA EWsto] EU, EEA(European Economic Area, 58 A A9 FAEA, EU 3U=E
7 w2glol, oolaaE, DsjAneialsl Al MUHEU FES Shtel Ade G Agos SusH] A FA BHol 2AT.
EEAS] 8 HAHZ EUS T AR 47, & AR, AHlA, A&, AFRY A{EL o5 ©] Al HIEU 37HE9AE &st= Aol
QITHUK Government, 2025).
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UK ETS9| &4 7FAL2 20219 1€ Al &9 o|F o
82l o8 FFS Tom HEHTE3 20259 1€ A
UKA 7138 Eq) 300kt of 24t 304 A
QItH(Statista, 2025).

F=9 ETS=" 2 o Xz A2 RE [
3 CO, H AFAFA A BilEE = COol tisf, Y =
Z(point-source-capture)’ ¥}4]o] t5lo] vj&H ZAHES 9l
A5l Qlth. & CCS 7] 7|8kt viE&Ad AMdS &
2gE0 QLT Holth T, @A) 9= ETSO
Al ol2lgt CCS 7l&E &-85to] COo, HiETd= &0l
A|/do] o}z ZA|5}A|= QF=Th(Statista, 2025, p. 41). 1
S N2 249 59, 32 ARE dvlE BEd )
2 A7 (Greenhouse Gas Removal) 522 ETS Z-& tj4t
FFo ZZAIZI712 skl o5 gt AS+ Aol 2t
2519 tHESG Economy, 2024).34) H|7]& B9 2026
BE) 267 e 7178 AR F 20285 Ao
& ETSof| ZFAXIT= Wb AAISHATE) g, 24
7k A A& CDRY| T2 o]§0 &, o5 J=F ETSY] 7
2950] BYAFIE AHS CDR AHo] 7|ut Bha
AA AR ZA1H9 $4L lshHoleh. L7 AA
Aol A7 AT 71e4 fdIdo] BF 29
Sk, Al Aok 29, B wha 49 9 oo}
et 539 EA, St W S AAA] Bl xFtE,
7142 HAHo|= DACCS, BECCS, A4 Al8EL =
A, vfo] @ x}7} ESFETHUK Government, 2024).

=

4.1.3. Y29 HIEHHUHMZ(GX-ETS)2 CDR XY

LE2 oA AL TEH FAYES A=

1 nf
f
B

ot g(Eastks @45t fls 2023%¢
BATZZO] AT o] g9l Fxlof It
Rom 30 ol ZAR FW 7Y, BAAAEE
‘=AW A SHGX, Green Transformation) =73 AP
EUTHMETI, 2023). & XA 20508714 9]

FTHS 245 SRt =7 R R’ RIAEE

o 44 wa A E THV. olE oz I
AAA Aol FBsto] 203U RE AFT] & U
A (GX-ETS, Green Transformation — Emission Trading
System)Z A|HZ o0& 23} 1 QJTHMETI, 2023). 2024
| 39 269 7|& & 74770 S|A7E Fojskal UEHMETI,
2024).38)

GX-ETS&= A2 olE 7|Hte = sh, Hi¥ow
O A=g Hest= dAA = HAZ st
ot Ao 712 &2 % At @ A (Cap-and-Trade)
WAS AFsHARE, dA 29 S 19412023 ~)= oF
29l & ASHA(Cap) A HTH= 7|HAES] A=A 7
SEE AR ol FHLE ) F, o 7|dE
< SR ERE A2 HiE §E&FS TR EL
AAE RATIA AESRHE AL ol IR o]
HE= 71949 A HiEE, A B4, 35 Ve =Y
AY 5= 15t 44E 5 Utk B8 44
A2 7199 Aede =olARE AA HiE
avte Hojey 44 51| =4 wek g
(CDR fyi, 2024). 2% E A% 7|F=2 A4S AA
HEFT S1Y 7H9] AolE HiEd FHE AHL 5
Ut HEET HjEEo] JoH wiEdE wiljsta, Ho
A HEHZ Fufsior gtk HiEd Ade 28" A

ok :
i

o o
ol ofl

o
— o 2 o

(L ofN L nk X, o
rATERS S

33) A% =Y Z7|9= EU ETS 7HE3 §ARE 588 HYou, 224 oYX 97 59 JFe2 2022¢3} 20239 Zol= #i&d
7}Zo] 3A A&ste] 20234 2¥o)e HTA(1000-25)S 712517 519 THEnergy Advice Hub, 2024; Statista, 2025). ©]3 ofu]
A 744 Ast A AR g0z 3 2023¥ VIR 20243 xoE vHZo]l A & 2PEY ettt

34) o|HT} 9FA 2023¥ 7Y, UK ETS @2 GGRY AV|A 4L

AL UK ETS7h 7 elghe & Aol2t SHl(Confirm)te il

AFstRon, 28408 UK ETSO| 71&(38h 7189 CDR W X =E EYSIAT weha 20249 A A=
e gAsE FHL, 714F8h 7199 CDR HHE UK ETSO| EFAZIcH: AA o Zoh JAIdE Az AAE ogA

2o gt A& Fote FOItHUK Government, 2024).

35) ok A 71t Bt AGAIA wiEd A 2 AlE Qe FESHA &AL wVIE &7 Al TS HiEFTE EYET 2

5, 37HsoF Frt
36) B3R E9A GXH ol B

37) & oA 7HA o] eH @ odA9 A FEE AAR €9t X, @ AAEHE FAHY AFATFE da7HEA, ©
SAEE A3, @ AR Aute] 23 6X 3, ® APLRF F7 @ AEE o]FojA JATHMETL, 2023).

38) 4E AA AL HEFFY 50% oS AASL =

A2JCE, dvtad, BTAX, g E H{AE Az AARE 2

92) SAUEE, FF, Wes $4eH) U A7 7ka GAZE HYHMETL 2024). B3 7|9 2 L LAk wE o)
wet o5 o Folsjof shz EUL ejuteto] ETSOH: @el, QRO| GX-ETSE 7} ol Axg 44% 4 It
39) GX-ETSE GXFAAY 104 ZEPS Erjz 3942 7Esle] At 194E 20209 39 WA 7199 A0 Folz

eqst aAE 2m6d 39 olFE, A Adom A,

Fo7|de2 HEFS 99 H9 iAgeE 39Ad

033U R el BE GHL0E Aol stel, 9S8 Av AEsk =90 ol Foltkimpact on, 2023b).
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ZHES %3H o] F o] & th(Impact on, 2023a).40) GX-ETS
o 22 wpd BE 9 oux] i) Akl
iRy anl HHE 7]‘”50]"% A= AEA Hof FE 'GX
2 I1(GX League)©] 7}Y43st 7|Ad=0] AxQ 9 ;d—oq;(}
ok, Ui HE GX-LTSE B9 |95o0) B 1242
WS R4S 13 7|0 BANES 55,
A1 &4 A Ao 8T & Q= 7N vk
o} A} Stch(Carbon Media, 2025). GX-ETS+= #ol7| Y]
o] A% AHA HAEHHe HA HiET 19 AolE
Astr] el RolA QIF 9 UPE IHRY AH
098G 8et ol Aene EaFUAN LT
FFote ©a A AFOA A=Y, A 7L &
89} Fgof wzt Hsgtch dEAQL A FERL -2
AR} 7%, 20249 44 71E 7HA0] £F oF 1,609%0(F
104%2]) 504 FHHAHSEP Global, 2024).
CDR 4% T, GX-ETSS| 2 542 AEH
Wi A7 5 Bk opel, teke A7 B slvte] 2
qRie A Suez Ty dg@cE Mot
GX-ETSOIA B87Hs3t Tesol 37b4] f3o] ot
o, -2 G (J-credit), TEZIHAHAYZICM, Joint
Crediting Mechanism) 3|, 1231 &4 S5-AA 2
o] ITHGX League Secretariat, 2024). J-ZH -2 o]
WA A7 Aol EQlolt AR olg, Arlee
5 7199 9 W WiEAE € FAA 59 A=
QR R} Q1% was) i TSl oM 27
2 YEo| Arof| Aetd ZleAF ALY 5= Al
o AT Qe LAVIA FEEE i 4E Uxoz
AYHH= JCM Aol A TP E F R o|tHICM Home,
2024)4) T217, e FoAA B AL FF L
£ NDCO] 7]ojg Aoz 7|diH= CDR HIHS 53
AAZo] TSt A==, s&H= AIHoEE )
B4 23 9@ ZE(CCU), i) AY EF 7HL4) iii)
BECCS, iv) DACCS 7|Z&0] %3t} A7) 4717 9] &4
S AF8T AA ARIo] 27M4, A4, T e A
ol sl QAT 1Ee BHAL Q& HHI of

1o
2
ofo
;‘.:
>w

ol L me

O

40) HEHOE EIFAARLY B AF Aol Uck

41) JCM o] AUl *Esga% S
ke gREEE $Hol] A A A
Auetel AR, 20244 28 202
2024).

i O 2>

42

~

229 Stz 1 A
BFH 51 tH(Ministry of Oceans and Fisheries, 2023)

LZAE EXTlY olE =
oltt. ol I8} WAsl= ICM TR 54 ZRAE]A] é’é‘?} %’%—lﬂ'é A&l
dge BE e, o

SIS Bagidon do UL 5 AusET Ay
-7 O

o
o

2 4o
)
T
o
lo
==
==
I}
410
M
Ry
=t
|.|-|
—~~
~
m
_|
(9]
p—
lo
')
o
J

Lguet HiEEAHAE(K-ETS)= 2015 FE 2Z
Zog Al or, dA 37](2021~2025)7} Z3Y Zo]
Th. K-ETS9] 2§t 387 AB+t 247IA HiE &
ol 125,000 ©]AR AA E= 25,0008 ©14F< A
ZOITHKRX, 2025). 32+ AE717E 71€o® 71470 A
7F Zofstar glom, o= fEuEt WA 2AVA HiE
O] 9F 73.5%E A}FA|SFHKCMI, 2025; The Hankyoreh,
2024). A&t =242 LEIHA NN A48T oHf &
A7krolm, i 22 F, AE, A, AdE, w78, 1
E ZT S 77] BEo|tHICAP, 2024).

K-ETS&= 2 & ©@9]9] AZ7|7to 2 Yol LFHH,
AR\l SA49) 4w K. 1leos
~20179)0)l= 2020¢71R] 24714 HiE&S BAU tjH]
30% FEohes AL SRE of9loH, e %“%}EH"J%W
of s 100% FAEFC] o]Fo|FHTHMinistry of
Economy and Finance & Ministry of Environment, 2019).
271(2018 ~ 2020)o| = FAIEG H|Z0] 97%E SFFR
g HALHHUHA] 3%= FHED), 35 Fud wW7lE
Fieo] E2Eo] & 771 dFol ZFEUAT A 1Y F
Q1 37](2021 ~2025)9| A= Hj&H FAEY H]E°] 90%
(FTRAET 10%)= B A5t on, AP} oy
T AEE =dste] HiEd 714 55 Al ST HEEES
TG54 5 YL E 59 tH(Korea Law Information Center,
2024).

K-ETS9] vi&Hd 7142 201549 Ax =¥ Z7]ofl&=
£ 9F 10,0009 ol o, Aj7to] Ado] ket A5
¥} sk WHEsh HEs gk 27]7F A1AHE 2018 R

=719 A&7bsdt TS AYst FA0 4EY

oglemot 5 F 29/f=3 ICM HF

) B ZUU. SRE 139 A A4 98 Ao
FERT glon, Sty SRt ’
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Table 4. Eligible mitigation activities in K-ETS

Category

Details

1. GHG emissions from fuel combustion in stationary

facilities

Combustion of solid fuels, liquid fuel, gaseous fuels

2. GHG emissions from fuel combustion in mobile

sources

Aviation, Road transport, Rail transport, Shipping

3. GHG emissions from product manufacturing and use

Cement, Lime, Other mineral industry processes, Glass, Magnesium, Phosphoric
acid, Soda ash, Ammonia, Nitric acid, Adipic acid, Calcium Carbide, Soda ash,
petrochemical product, Caprolactam, Steel, Ferroalloys, Zinc, Lead, Electronics,

Fuel cells, Use of ozone-depleting substances(ODS) and alternatives

4. GHG emissions from waste treatment processes

Landfilling, Biological treatment of solid waste, Wastewater treatment and

discharge, Incineration and other waste disposal

5. Fugitive GHG emissions

Coal mining, processing, and storage,

Oil and gas industry, Natural gas industry

6. Indirect emissions from imported electricity, heat, or

steam

Use of electricity, heat, steam imported from external suppliers

7. Amount of carbon dioxide transported through capture

and transportation

CO: capture and transportation

Source: Formulated by authors based on Korea Law Information Center (2024)

e 3Rl AYY Bk 5 FFOE 7ol Fb]
ARSI, COVID-192 QA% 37187 2 Adsa

a4, i 350 59 82102 71AHo] sEtAR
ALE7|% SHAEHKCMI, 2025). #iEd 7H4-2 20259
59 7]E 9 9.380€0 2 ) AlA A £Eo= A
3 QItHKRX, 2025). o]#3dt 7}4 422 EU ETSU
UK ETS®} Bl e of @A5] W2 =Fo|t}. gh=r9] 24
7hA AEEIVE 24 AARE J&oE EfSta wiE
H 7ol Wiz A2 v 7|t7F @A Al F&5]
g 2] Xt glow, wiEdARHAY 714 7]so] &
AotA AgotA] Fi &S *VWE}(KDI 2023).
K-ETSOIAE 247t~ 8i&S 17‘ &50] A=
5o = Qyvton, HAH viELE2 Table 42} Zo]
FeE 4 K-ETSOA QIR 75852 7|28 o0&
HjE A7} 7]&o]H, of7]ofli= CDR o] =R oF
ot J9d], K-ETSOAE St dA7E 22744 <
FolA ALHo R APS AFAIPLRE Aikd 54
_L]?_ ETS oehg—%ji 1:1—/\-101] ‘/\hﬂ S} /\ O]_I_:._i o=
FANGo] ATHKRX, 2025). o] JFARIoJA <1F

lﬂ
o
A5EEl WiEA 2ol CDR HIRle A 7

43) 20254¢ 59 15¢ &7 71&

44) o)t 20229 19RE ABE LUAA HSAARAY WEF 2
45) 4H BE 93abgle] WYL YRl oW TE AYAF

46) W2ATL oJslvict
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o] Eoi7F AUtt49

SHH, K-ETS2} EE ARRlSHd
A =7} Qe o= 719, Ak, AR HA| 5o] APEE
O & A9 CO, AIA &5 5t o|F &l SEg A
AZFE AHHHo] JFd F+= AlZolth(Korea Forest
Service, 2025). 1#4, o|F Bo =EH AAZFS
K-ETSo|A AfdE 4= gith

HH, vt g g stolA 2AVEA FAEE
AAE FA5H7] ol THARSAN AP F A
SAA Y FH5 Foll T A FFZAATLA] 42024-99
$(2024.6.23. A3 = AGR=H], 71004 FAEFA
P ZAMAE A5, FF E= AASH Aozt
7] A5} tHPrime Minister’s Office. 2024, Article 2). AF
HEO &5 HE E5Y(removal by sink)o]til H
HE, ‘g5 Qo] ‘A A 5k= Abo] M2 BAH I
A2 A 0]2]9] CDR HHo| FAAIG LR QIwt
4

o= Ay

5 9k 7PsAe HolETh gAlL § ARelAE 7
40 B, AA ARle] TAHOE | 7]4o]
o7k gl A AL UA Yk

—

wt Ay o rr rlr

gl QAFol R AR ]l FFRAA] Al 2021-27850] 7]HHRICE
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Table 5. Status on CDR approaches in ETS in the EU, the UK, Japan, and Korea

ETS

Recognition of engineered carbon removal activities including DACCS

EU-ETS

- [Current]:

(D CDR activities are not recognized as eligible mitigation activities under the EU-ETS.
= DACCS technology is not integrated in the EU-ETS.

Emissions Mixed approach (auctioning and free allocation),

accounting with increased share of auctioning

Carbon price Around €70/tCO: as of end-2024 (= $83)

(2 The Carbon Removal Certification Framework (CRCF), which is separate from the EU-ETS, is under development. The
CRCF enables the certification of quantified removals that can be used for the compliance of nationally determined

contribution (outside the EU-ETS)
= DACCS technology is included in the CRCF.

- [Future]: The European Commission is preparing a report assessing the integration of CDR approaches into EU-ETS, to
be published in July 2026.

UK-ETS

- [Current]: The UK government has decided to integrate CDR approaches to UK-ETS as eligible mitigation activities.
= DACCS is expected to be included in the UK-ETS.

Emissions Mixed approach (auctioning and free allocation),

accounting with increased share of auctioning

Around £30/tCOzas of January 2025 (= $40),
but remaining at a lower level than the EU-ETS

Carbon price

- [Future]: Formal process of public consultation is under way for the policy design of the integration of CDR approaches

into the UK-ETS.

Japan
GX-ETS

- [Current]: Japan officially acknowledged CDR approaches under the GX-ETS as eligible mitigation activities.
= Recognized technologies include CCU, blue hydrogen with CCS, BECCS, and DACCS technologies.

- No direct allowance allocation

Emissions
- Companies set their own reduction targets and invest voluntarily

accounting

Carbon price - Around ¥10,000/tCOzas of April 2024 (= $70)

- [Future]: The full implementation of GX-ETS is scheduled for FY2026, following a pilot operation since FY2023.

Korea
K-ETS

- [Current]:
(D Out of diverse CDR approaches, only afforestation and reforestation (A&R) is recognized as an eligible mitigation

activities in external offset programs Under K-ETS.
= Engineering-based CDR approaches (including DACCS) are not recognized under K-ETS.

- A combination of free allocation and auctioning is used,

Emissions . . L
with the free allocation decreasing in phases

accountin
& - (2015 ~2017) 100% — (2018 ~2020) 97% — (2021 ~2025) 90%

- Around the low $10 range as of April 2024

Carbon price

@ There is no discussion within K-ETS regarding the integration of CDR approaches other than A&R as eligible

mitigation activities

- [Future]: Undecided

Source: Formulated by the authors based on the contents of Chapter 4.1 of this paper.
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4.1.5. Hwge

obA AR, BU, 9%, U, 1ol ke ETsol
A CDR HEHE A8 E& FUsHe A0 et 24
23 the ] Table 59 Zo] FelE & ek ol B3
& % G AL BU, G QR A9, I A7I%H A
o Zfoli= glout, ETS Hgle]x] CDR 9] gt
oelg wefstn Yrks Aolth Eek CDR Aol
DACCS 7142 BYF Zgdth: % 28I & Uk
EU ETS®] %9, ETSO| CDR A29& %% BHOo=
2 IASH Al BEY] AFAEES 2Fste] CDR H
¥ Aol 49 4 U /1N ohIsl, o] F ETS

o

of B WAl @ Ao N FEs] LT A7
o gusioltt. @o] A9, ETso] CDR 42We 75

3= o g oA 7 AAL YL, ETS E3tsl7] 9t
Az AAE Y8 98 =EFol Aok &9 F¢-, 4
AAirdAdol =71 FE = 2-851= GX-ETSo| CDR H

=

H5E HojEth gh, f2vEh=s CDR HEH F 4
2°o] tis|Aut ETSO] QEAIGo s A5ty YL
t}. A 9lo] DACCS 7]&S =3t CDR H2
ETSo|| 238 A]9] o fof s =97} o]FojR| 1L
M et Aol e 7RI HluEnal & 4 o

¥ A
o O

=

4.2. 2Lzt HHEHAHHRZ0 CDR HZ

2fol ciet Amo] =A 24 Zat

IE

Jal
0l0
Olm

% A7 CDR PLH(S3] F3H4 CDR A2

s eyt BTSO] 28 % 4

sfersty] gis) AR} g FO=E RS dsto] &
o

w02 PO 075 oY W LIS 1+ o7 F
7} ool rkT WHsHs bl £ ATAE 075 oL
Fol7} 0|20l Ao (S, SHIAA ke B
o A2X2 Aestgon, 24 B wlo] X3 v|ep
0] 49 $HEol Mg Axol(108 F 0~39 S
W) WOIE BAoAE Agstn Fuojd oz T8
%At

A A B FF Ut ETS AL Aol
DACCSE o
A7) glel, ) ETso] dat Alw A L B A
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o] Aol & HERAN F, B0l A= A
Aol digt olsi =7t 27t Ee ERithe Holt A
S-eluetol A ETS 2HdofA CDR HHojo] 28 ol
of Bt =97k . oll, CDR H¥g ETSO| A&
offo] tfsf =9fok= ARt RE A& /jH deo R

O]ﬁﬁﬁ}‘lf A&7} 9\1357]' '5]-‘}9_, ZﬂE 7H/‘Rj_.‘% ETS el
Welolt 1Ae) AR g Ae oule] Aws
2oz ofsfes AEAA chekc). WatA, ofat

o A= RS oldfsh= HE7H= CDR FIHES
ETS Ztdo|A =9]sfjof gttty 75t BHA, A% 7Y
A 75t oJu|Z olsgt ME7F= CDR H§ol gt
o3¢} =9] 121l ¥ yolrt CDR HH 7|8k AFisH
W Eo] FH|ER] ok AHjollA W AHHa 22 et
o] A= AL EZ Qs FHF ol et HE
7F =98 EUE, 47442 5 AERA A HA £
< ‘K-ETS°|] CDR HIH<S 18sk= Zo] BR3P
o3t AR U Fo7 sty SEE| & A2 A
Z7FE0lA 87 5H3lH. vk 1185tz Zlo] BasithH,
Az QA9 B2 25 Ago] EAo]7] wj&olt.
I 23, HAEVFEY B+ SEHS 1038 HZolA
9.89FA(FEZXHA} 031)0& Uehton, Fojxri 1.000
2 ARTE o Wi 52 29 F97t o|FolF ot
(Table 7 &=). o|gA GHs o|f-& AHEH, F 92
Z 6%19] AE7HEo] 9y NDC 53 ¥ 5AFH =
®E 249 9o viE&dolA Y et =goes
FZ51 CDR o] o]F Hest= AddS 3T
%71 wZofl, ETS 4ol4 CDR HFHS Lgst7] ¢
A=A HA Es olE ATt ExlIHgo] " Qsitt= 94
o|qltt. ETSO| CDR FHiio] IQ3H ThE o|f=E+=
ETSo|A] CDR A4 7|8t A4 o] 17gxt=rtH,
ol= AA AR gt 7AEY 8 HEE o]0 A,
CDR 4 7|8F Ak 7 9l =40of] Aget QIAlE B
2 A5 5 Advks Aotk ¥ yoprh, FEHoR
K-ETS Z}ofl4, o]4tstetas A A (removal)ol| tisf E=
2 MNEE& Fuizl= Zdo] Bastthes ol AF=EA
o olm] K-ETSoA ZH-AxHo] ojn] <l
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Table 6. Delphi survey result on the necessity of
institutional improvement of ETS

Respondent |CDR approaches (including DACCS) to K-ETS
1 10
2 10
3 10
4 10
5 10
6 10
7 9
8 10
9 10
Avg. 9.89
Std.Dev. 0.33
Consensus 1.00

Source: Formulated by the authors

Y5t A=, CDR FHHol tisiA A&gt AAT A
HEG S2A3THE 45 AFo R QIS & Qv
+ Hh ETS A9 Al 7jA oA AFHHE 7Y 59
Agk lego] § Algsiths odx ASlH

=08, F ¥4 dF2 vt viEAA A ANA
DACCS, DACCU, BECCS, H}o]Q3}, dfoF BE27}= 7
2|3 718} 7ol tisiA ETS Aol Z3t== Zo] T8
gt ZJof| s Hrstal ZAE AAsk= Aotk #4 2
3}, DACCS7} B 9.67402 7MY =2 HILEE HY
o, oL L 1.0002 Y &9tthTable 7 &%), 1
o} 0 2= BECCS(HT 8.897, 9= 0.89), DACCU
(Bt 8.78%, ¥ 0.80), HIo| LA H 8.78%, A=
0.90), FFEF7HECY T 8.78%, FO= 0.78) 02 1
|2 0 = P ) B = el e OB =8 i s ) S A
(Direct ocean capture)©| 31AT}.47)

TEAR] ARt JHALEE, oot 18al 718
gt CDR HLHES g &8sh= Aol /st
’J CDR HIHE A=A 0 & viAstAY A5 8
th= folot. ok, K-ETS AoflA &-857] flsiA+=
AzxAC=E 7+ CDR H EE AAZHS AA4bstal 4AHgst
= WHES 501, A5 dAE AZFs] HEstH, A
A9 FHdS FHof gttt gAEo] AAEHUT &
Z7E°] F=dttd o CDR FHEHolEX] 118 F|of
of gtth= YAol the HE7Hel ofs AFE A o],
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+
o
N
oL =9 o

l.‘

¢

AAE CDR HTHE BF BF 1 ¥g8/o] wo] ¥t
Hy I doxr =4 &=
Jgo|x E+ota, 7fE CDR HH ¥ =&d 9
< g 5tH, DACCS 7|&°] HafAl= o2 CDR A
E3t H|wel] Figo] AHFHOE w2 v 2ATEA HY
F AT 53 A9E 7HA 3 2 4 913, DACCS
TEEE02 At Aol AP=E= LA
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Table 7. Delphi survey results on CDR approaches to be prioritized to be integrated to K-ETS

Marine Blue
Respondent DACCS DACCU BECCS Biochar Other
Carbon
1 10 5 5 3 5 -
Other possible technologies
2 9 8 8 8 8
(OPT)
OPT, including direct
3 10 10 10 10 10
ocean capture
4 10 10 9 10 9 -
5 10 10 10 10 10 OPT
6 10 8 9 9 9 OPT
7 8 8 9 9 8 OPT
8 10 10 10 10 10 -
9 10 10 10 10 10 OPT
Avg. 9.67 8.78 8.89 8.78 8.78
Std.Dev. 0.71 1.72 1.62 2.28 1.64
Consensus 1.00 0.80 0.89 0.90 0.78

Source: Formulated by the authors
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Table 8. Delphi survey results on short-term policy approaches to be prioritized for the integration of
engineering—based CDR approaches to K-ETS

. Integration of Utilization of
. Integration of . K .
Integration of Operation of a removal credits | No recognition fund from
removal credits
removal credit in ETS and separate Integration of | with a separate of removal auction revenues
in an
in ETS and X certification removal credits pricing for credits as in supporting
Respondent | | . consultation for . . . .
implementation the desi ¢ system for with a separate | nature-based and eligible engineering-
e design of a
(Japan’s . g removal projects pricing engineering- mitigation based CDR
detailed system L. X
Approach) (EU Approach) based CDR activities projects
(UK Approach) X .
removal credits demonstration
1 1 8 10 1 1 1 6
2 9 7 4 6 4 1 8
3 8 10 7 10 10 1 10
4 7 8 9 9 10 1
5 1 1 10 1 1 1 10
6 8 9 10 1 1 1 8
7 5 6 2 8 8 1 5
8 5 8 10 1 3 1 8
9 10 8 6 3 2 1 10
Avg. 6.00 7.22 7.56 4.44 4.44 1.00 8.13
Std.Dev. 3.28 2.59 3.00 3.81 3.84 0.00 1.89
Consensus 0.57 0.88 0.56 -1.33 -1.33 1.00 0.69

Source: Formulated by the authors
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Table 9. Delphi survey results on values to be prioritized for the integration of engineering—based CDR

approaches to K-ETS

Mitigation efforts Activiation of Promotion of
Prevention of moral
by securing removal approaches technology
Balance between hazards Stabilization of the
removal crecits and L. . . . L. by setting a high | development and
Respondent L. emission reduction (Avoidance of price of emission X
achieving NDC price on trasnfer of
and removal efforts | over-reliance on reduction credits
targets (NDC target engineering-based | engineering-based
removal credits)
achievement) removal credits | removal approaches
1 8 8 8 9 5 10
2 10 9 9 8 7 7
3 10 10 5 10 10 10
4 10 7 8 9 9 9
5 10 10 1 1 5 10
6 10 10 8 8 7 10
7 7 7 5 9 9
8 8 3 1 8 1 10
9 10 10 8 10 7 10
Avg. 9.22 8.22 5.89 7.88 6.67 9.44
Std.Dev. 1.20 2.33 3.10 2.90 2.74 1.01
Consensus 0.80 0.67 0.63 0.85 0.43 0.90

Source: Formulated by the authors

ATt

2nA o2 Fo7|H CDR HEH 9 L3S flsiA
£, CDR HZHe #-g-53o] oj¥THd 7]
M 9 ASS 9 g AL AA viRol
o|% tAF oz ETSeIe] AAS
As7t FA4E Aoz AT 5 ok

ofof 5,

o] v}&tZsltt=

ETS| &%

719t EAAA R & 7H GEE Bt 6.677°]
o, FoEE 04382 WA =EH BT, WEAH =

A5

A A

ol

¥

gl A& A% AA R AF
FOEE 0.6322 S it
Ao, AE7H=2 K-ETSO| 3-5H7]48F CDR H
A 7R =2 Tleid

o]E

Q.
=170

% Sgsjor she

WA oA B 589

o WA BPAME ©aAA B50] ETso] ®¥E 4 oA 242 53 vk B, F5} 7§k CDR FEol
¢ A% st SAe SAAEolor & A0 dsf A SR sle) F7F NDC & 2ol JoH R 4
3ot 53], 5 £ %@ 7l CDR H9e 4 Dok AL A4skm Sirk. ok, 7% o] glo} &
o 33 Yrk. 4 FHORE AA A4 FEUNDC E  3HH CDR HIHL WEAR kEo] HeHQl Srow
= 24), HEAL-A iau #9, =94 djo] ¥H, A FFHo2 HIook i e FaH AR A
WEAT AR 7HA9 by, el waAA 3d 3 Atk B ATEe BHHE A9 HEAT 2R
RO g2 Mg S 9 AA H2Ye 48 $A4sh 7l AHEo] 4 Erhest A7 aeﬂdoﬂ AEshE e 7
&71% % o]d Exo] AXHA, Ag Holshs 5 ETS9| A% 290 93e FE i
24 ATE AWEH(Table 9 ZF), “FH7IW COR - o oA 242 IFE 9L & Ak =, WEA

ol ZZI’0] Y4 944402 71}
o Forr 09002 Hj> =ttt
‘Xﬂﬂ AR gE g P+ 92270 e
Tk 0802 . U Ae HIEAT =83 AlA =
go| #¥° oz Hy 82270y, FoLZ 0.67F o}F
EA gt olof, ‘WiEAH FHR 7149 Hsb T Bt
7.8870lH o= 0858 =A el s

T

<] 7]%7}1% oL
=

s‘_V]*B‘
o =1

Journal of Climate Change Research 2025, Vol. 16, No. 5-1

F1E 2 ol HA AUANA 7140

2o Y, YA 71 AL =¥, Adst PyE

of viet ol F¥=lojof & o BT
oo R RS TRt 27t 9ag AN



2L} HHEHAHMO ORMSIEAKA B2l S8 7Isd 2M o7k 20| YYES Yot T2/t 22 SHC2 807

Ax FAFE SHAA, A7 FHSEF 262 FA
Z3loflA W=H |4 o]iHo]Ad(Mission Innovation)9]
‘CDR Mission Launchpad’o] &|uztz Zralslo] njzt,
UL, EU & A5 89L& Fslota AZAEE
558 ‘237} Act= 9ol AAEHAL olE A =
W CDR HHol tigt AFRIFS A5t AAZRL Al
T AAE AlFSof vk AAA AR AU
Az AA FHoAs &AL AAE AEsket
ETS F-3o] " gsith= oddt g, AA B2 QA
o] otd I FEoE LFshs Wt AU
ESE thekgt CDR FHol HifiAl g oA et
Holeatel  Z2 FAl AES) 7?—”—3} 7|&3t
DACCS/DACCUS} #2 547]| 4835} 7162 8519
ApEstE 2R Yoo Stk JAE It
E9] B2 Aw7tEo] AEAAY A= gHet 47
FA9 F84L 7R3k CDR HIHS
£ 4 53T of 7]& ETS *VJ«] 7+4 %E‘f 5

T T 715 i3 A5 =0 Qlof F84°] &
opzl ol4tetetAA|7(CDR) AW I FoA Lk 53] +
= 394 CDR AW 7] A ZYAHDACCS)
59 7<) ARist 24t FHo] dgtow wiEdAH
AETS)o FBAHL. ol 2 8l9] 78 Ao} L 27}
Eo| ETse] CDR ¥e 2§ Ei SAshs 44
oS 9], 23], Bl o Pska Qi Hh, Sejutetol
ol2jgt =o)7} BAJal7] wjiolc}. ofof, CDR HH
S oy}t ETSO| A8 9 %—E&a}‘— WA Hoke It
*—H%} a7 e B 319 ARl ETSE°] CDR

= AIoks HAES 2AF ‘:‘Hob"_ °lE EH=Z ¢
et ETSo A8sh= A2 Hete] disf A&7t 9%1=
ddez duto] ARE AAISHIH.

CDR A4, E3] o8 AZHS ETSO| 38 9 &
dote FHA Aol HisiA EU, 9=, 25 AR
olE f2utet Bl sttt EU= EU-ETSO| CDR <

o rr

Ou}, AA CDR HHol 7|9 ?_
£ ol Zast A=E dA5] %ﬁH el H 475_ +¥
A& AAL Yot GEL FHTL 2GS A& GX-ETSO
CDR FITHE &5 0=2 A5, ¥ CDR
AEHE FAHCE g5kl ofu| Algstal Qi) ghd,
-2t CDR FH F Aol disfA gt ETSS] 9
HAMGO R QIstar 9lom, CDR HEHe A& 4 &
3 o Fof| digfA= FAHQ =27} o] Fo A A] ¢kl Q)
£ A9 Hlwsto] mpere 4= Qi
T 24 2495 EYE ueto] das YA wgk
S 1‘410& A&7 dufo] A A3, AA], 92yt ETS A|
L7} DACCSE EE3E ohfst CDR HIH S QA5
At A A L B Ak o] WasithE glof 9
Zo] Hopdtt. =4, CDR FIHY tfEAQl 7]&<d
DACCS, DACCU, BECCS, H}o]ex}, 3| B2 =
of thsfiA -2utet ETSo Z3tafiof sh=7tol] disiA], &
E7HE2 AAE 71&5d BF 2 J5E Foistd,
FOEE HE 0.75 oo R A YEiHth ASE &2

E
q}f
i
%
<, ol

DACCS7} 7 &9k1, 1 th3-2 BECCSe|H, DACCU,
o]z}, G BEFIEL n: AST FHid ATt 5
APt ols AE7heol 7R Ee AlA Vess 2

gt &8otal £ 7leS viAlSHAY A5 48 glot
= ool 7I9kstar Sltt. A, 58 7|5k CDR HHS
ETSo| 28 53S At @714 A2 5o disfjA A
Srob Tt BE H2 Bk J=o] WAE HE
Ao 2 YeRgt=t, ol AlA AY RS ETS| 539
£ 2A<S oty olg AAR ootz Ax A~ ]
AL 9ASHES B35 A2 2ASH= viilo ]r,}_ < ub
A2 Al Qo] 7|9kt 73S Bl &
ASAIYGol| EApHte g Fojr= 075011 il
A, AE7FeY Ase A47t 7P =2 A2
o & Uttt ol HiE ﬂﬂﬂHXﬂEOﬂ 53} 1& CDR
ALHE S4H o2 Bibole ZAET 71
< A% AHA AU AA :rL o] -4 =]ojof OPE}L il
E7HeY QIAS Wttt WA, ETSOl 3879 A|A
AoHE 48 9 Bote A 94 7P 450
2 889 & Q& 7 2E F87|ul CDR H2H ) 7]
s/ 9 ojd X3 A|A AH gEE YEyT o]

0

http://www.jccr.re.kr



k>
oE

808

£ W9 7169 YUk 7} NDC 2% G4l Basi
ANHT 9L HolZEth upuro R, AEAES FA
@9 gkt S CDR ARIE 74 5 %LX%IXJ,OJ A
Joh A MBI,

olejst ¥4 A3t el DACCSE EFI B
Sl waAA 714v @S Tkt CDR FEHS
K-ETSO] =ge] Slof thaat 22 A2 AAEE A
Fet. 3, K-ETSOI9] &85 o|4o] CDR A
2 Aosta FAsks o] pgol Wasit. 7k NDC
S 9 A7) SAaEY BES 245 340] CDR
THE B AT AEFL TSk, olF D]
S8} S-2teto] 287158 CDR FLUES Hoket B
Q71 ok

4, COR B2 KBTS 48 o Sl ol 2
o 520 MBI YU Gl Aot A8 2L 5
3 ol o] theket CDR WSl Be AHLHAA
B 3992 /%0l 499 ga7t

T

AA, get CDR HIHE0 HisiA d27ks dd=
7t 54 CDR e $AHAY E= Hﬂxﬂ‘fﬂﬂ Het

HE 7HES CDR HWS &5 4ol Uit
JYolE E7sta, EuEte] A4 7M8TRsE AR
CDR AHS mlotely 24408 K-ETSO] € 4 &
glol= whAlo] W Qs Z1oE Hlth dfe] ETSO|AE &
E CDR HZ9o| ote} 217]9] ETSoA &% Eo=
gHt R HAWe FAHoR Pt HAsT

917] wolct,

94, she] ETSS] CDR el that 33 @32
ok KETSO] 48715 $A4€ Deie Bast olch
£3], o] CDR WS UK-ETSO| 54T 2

ol |
gotal, B9t WHAlo] gis =& AA SAE/AAZH R
£ 9e 13d gart Qlok gk, K-ETS A%
94 TolA CDR H2H9 28 9 5o ojgrh
9, @7Ho2E Ao 4=9& &8oto] CDR FHo
gt ASAYE Ade $4A-02 1 art Qi
oA, 2+4718F CDR HH ¥} F57]8F CDR g
¥ 247 AFgo] A st E5], A A|AHS Fd6
A QoA I & AT 7HA Ao AdAANE T

To—

s} 7]uk CDR A2He Ba5d Avele A4 A uy
A 93 R 710t whebd, /] CDR M

WS ZE3 AR Y % ’.5-_1%01 ZAstg "7t ok
olF gt A BAete] 4 F SHY} ETSO[H. ©f
o,

K-ETSo] &3}7]5F CDR H ‘%‘é% g5 1

Journal of Climate Change Research 2025, Vol. 16, No. 5-1

q . Qe -

o 7B FxefoF & 7HAE g 7] i & o)A
33 2 AA Aol & & Ak
5 =72 9Fyat ETSO| CDR HEHE 28535

L ¢ Q35 A Hgr2 AutF oz wASIgTh FS

Hr} 7RAQ) A7/t Wash RE oz tkst CDR A
SUEE PO SN /&N A B3
7 < T A 71 A 29

=22
84 £4, CDR H2H
< K-ETSol| B3 A| 7}74 W5 AT AA 2R
gk e E= HA F E8 $F 4, CDR 7]
9 AA RS SFete A Fdad FAs
K-ETS9] Aulj42lS &-85f F87]9 CDR HH A
A9 FAA " HA Fo] gQirt

2 L N

NN,

2 A7 = F7FA7EATFLA AT At
A 'DACU YA 7]<&7EHR&D)(RS-2023-00259920)
(2023-2025)9] A ofl 719ksl, AlFIHA] TDACU 7]&4
S &8 &/43E AL Zﬁﬂ AT, E 202493 2025
% AoAYh

Reference

ACR (American Carbon Registry). 2021. Methodology for

the  quantification,  monitoring,  reporting  and
verification of greenhouse gas emissions reductions and
removals from carbon capture and storage projects
(version 1.1); [accessed 2025 Apr 16]. https://acrcarbon.
org/wp-content/uploads/2023/03/ACR-CCS-v1.1.pdf

Ampah JD, Jin C, Liu H, Yao M, Afrane S, Adun H,
Fuhrman J, Ho DT, Mcleon H. 2024. Deployment
expectations of multi-gigatonne scale carbon removal
could have adverse impacts on Asia’s
energy-water-land Nexus. Nat Commun 15: 6342. doi:
10.1038/s41467-024-50594-5.

BloombergNEF. 2025 Mar 6. Europe’s new emissions
trading system expected to have world’s highest
carbon price in 2030 at €149, BloombergNEF

[accessed 2025  Apr  16].

https://about.bnef.com/blog/europes-new-emissions-trading

Forecast  Reveals;

-system-expected-to-have-worlds-highest-carbon-price-in-



2L} HHEHAHMO ORSEAKA HEEO| S8 7Isd 2M o7t HM0| YHES &8t B2/t 422 SHCE 809

2030-at-e149-bloombergnef-forecast-reveals/

Burke J, Gambhir A. 2022. Policy incentives for
greenhouse gas removal techniques: The risks of
premature inclusion in carbon markets and the need
for a multi-pronged policy framework. Energy Clim
Change 3: 100074. doi: 10.1016/j.egycc.2022.100074

CARB (California Air Resources Board). 2020. LCFS
basics with notes; [Accessed 2025 Apr 16].
https://ww2.arb.ca.gov/sites/default/files/2020-09/basics-no
tes.pdf

Carbon Gap. 2024. EU Emission Trading System (EU
ETS); [accessed 2025 Apr 16]. https://tracker.carbongap.
org/policy/eu-emissions-trading-system/

Carbon Media. 2025 Feb 26. GX-ETS; [accessed 2025
Apr 16]. https://sustech-inc.co.jp/carbonix/media/gx-ets/

Carton W, Asiyanbi A., Beck S, Buck HJ, Lund JF.
2020. Negative emissions and the long history of
carbon removal. WIREs Clim Change 11: e671. doi:
10.1002/wce.671

W, Lund JF, Dooley K. 2021.

equivalence: Rethinking carbon accounting for just

Clim 3: 664130. doi:

Carton Undoing

carbon removal. Front

10.3389/fclim.2021.664130
CDR.fyi. 2024 Aug 28. Japan's GX-League and carbon
in  GX-ETS; [accessed 2025 Apr 16].
https://www.cdr.fyi/blog/japans-gx-league-and-carbon-rem

removal

oval-in-gx-ets

Climate Interventions. 2025. Direct ocean capture;
[accessed 2025 Apr 16]. https://climateinterventions.org/
interventions/direct-ocean-capture/#

Cox E, Edwards NR. 2019. Beyond carbon pricing: Policy
levers for negative emissions technologies. Clim Policy
19(9): 1144-1156. doi: 10.1080/14693062.2019.1634509

Deloitte. 2022. Aviation industry: The last front of net
zero; [accessed 2025 Apr 16]. https://www?2.deloitte.
conv/content/dam/Deloitte/kr/Documents/insights/deloitte-
korea-review/24/Deloitte-Insights-no.24-part3-2.pdf

EC (European Commission). 2021. Innovation fund.
Methodology for GHG emission avoidance calculation;

[accessed 2025 Apr 22]. https://ec.europa.ew/info/funding

-tenders/opportunities/docs/2021-2027/innovfund/wp-call/
call-annex_innovfund-ssc-2020-single-stage en.pdf

EC (European Commission). 2022. European green deal :
Commission proposes certification of carbon removals to
help reach net zero emissions; [accessed 2025 Apr 22].
https://ec.europa.eu/commission/presscorner/detail/en/ip_22
7156

EC (European Commission). 2024a. Carbon removals and

[accessed 2025  Apr  22].

https://climate.ec.europa.eu/eu-action/carbon-removals-and

carbon  farming;
-carbon-farming_en#eu-carbon-removals-and-carbon-farmi
ng-certification-crcf-regulation

EC (European Commission). 2024b. Innovation fund
-Deploying innovative net-zero technologies for climate

[accessed 2025 Apr 22].
https://cinea.ec.europa.eu/programmes/innovation-fund _en

Eco Times. 2024. Peatland; [accessed 2025 Apr 16].
https://www.ecotiger.co.kr/news/articleView.html?idxno=4
6487

Energy Advice Hub. 2024. The UK ETS: Frequency
asked questions; [accessed 2025 Apr 16]. https://ener

neutrality;

gyadvicehub.org/the-uk-emissions-trading-scheme-frequ
ently-asked-questions/

ESG Economy. 2024 May 24. UK proposes to include
waste in ETS scope...Also considering atmospheric

[accessed 2025  Apr  22].
https://www.esgeconomy.com/news/articleView.html?idxn
0=06632

EU. 2018. 2009/31/EC  of the

parliament and of the council on the geological

carbon  removal;

Directive European

storage of carbon dioxide and amending Council
85/337/EEC,

directives.

Directive European  parliament and
council 2000/60/EC, 2001/80/EC,
2004/35/EC, 2006/12/EC, 2008/1/EC and regulation
(EC) No 1013/2006; [accessed 2025 Apr 22].
https://eur-lex.europa.eu/eli/dir/2009/31/2018-12-24

EU. 2022. Proposal for a regulation of the European
parliament and of the council establishing a union
certification framework for permanent carbon removals,

carbon farming and carbon storage in products;

http://www.jccr.re.kr



810 a4y -

[accessed 2025 Apr 20]. https://www.europarl.europa.
eu/meetdocs/2014_2019/plmrep/ COMMITTEES/ENVI/
DV/2024/03-11/Item9-Provisionalagreement-CFCR_202
2-0394COD_EN.pdf

EU. 2023a. Directive (EU) 2023/959 of the European
parliament and of the council of 10 May 2023.
Amending directive 2003/87/EC establishing a system
for greenhouse gas emission allowance trading within
the union and decision (EU) 2015/1814 concerning the
establishment and operation of a market stability
reserve for the Union greenhouse gas emission trading
system; 2025 Apr 20].
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CEL
EX:32023L0959

EU. 2023b. Regulation (EU) 2023/956 of the European
parliament and of the council of 10 May 2023.

[accessed

Establishing a carbon border adjustment mechanism,
[accessed 2025 Apr 22]. https://eur-lex.europa.cu/legal-
content/EN/TXT/?uri=CELEX%3A32023R0956
EU. 2024a. Regulation (EU) 2024/3012 of the European
parliament and of the council of 27 November 2024,
certification framework for

establishing a union

permanent carbon removals, carbon farming and
carbon storage in products; [accessed 2025 Apr 22].
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=0J:L
202403012

EU. 2024b. EU Emission Trading System (EU ETS);
[accessed 2025 Apr 22]. https://climate.ec.europa.eu/eu-
action/eu-emissions-trading-system-eu-ets_en

EU. 2024c. Directive (EU) 2023/959. Amending directive
2003/87/EC establishing a system for greenhouse gas
emission allowance trading within the union and
decision (EU) 2015/1814 concerning the establishment
and operation of a market stability reserve for the
union greenhouse gas emission trading

97); 2025  Apr  22].

https://eur-lex.europa.eu/legal-content/EN/TXT/?toc=0J%

3AL%3A2023%3A130%3ATOC&uri=uriserv%3A0J.L _.

2023.130.01.0134.01.ENG

EU. 2024d. EU Emissions Trading System (EU ETS);

system.

Paragraph [accessed

Journal of Climate Change Research 2025, Vol. 16, No. 5-1

2 - ouxl

[accessed 2025 Apr 20]. https:/climate.ec.europa.cu/e
u-action/eu-emissions-trading-system-eu-ets_en
2024a Mar 04. EU ‘Carbon

Certification Framework (CRCF)’ trilogue agreement

Greenium. Removal

concluded to prevent greenwashing and promote

private  investment; [accessed 2025 < Apr 16].
https://greenium.kr/news/31097/

Greenium. 2024b Apr 16. European parliament approves
‘Carbon Removal Certification Framework (CRCF)’
implementation regulations...Only EU council approval
remains; [accessed 2025 Apr 16]. https://greenium.kr/
news/32421/

GX League Secretariat. 2024. Guidelines for the use of eligible

in GX-ETS; [accessed 2025 Apr 16].
https://gx-league.go.jp/aboutgxleague/document/GX-ETS
%E3%81%AB%E3%81%8A%E3%81%91%E3%82%8B
%E9%81%A9%E6%A0%BC%E3%82%AB%E3%83%B
C%E3%83%9C%E3%83%B3%E3%83%BB%E3%82%A
F%E3%83%AC%E3%82%B8%E3%83%83%E3%83%88
%E3%81%AE%E6%B4%BBY%E7%94%A8%E3%81%AB
%E9%96%A2%E3%81%99%E3%82%8B%E3%82%AC
%E3%82%A4%E3%83%89%E3%83%A9%E3%82%A4
%E3%83%B3.pdf

homaio. 2024. EUA price history: What are the drivers?;

[accessed 2025 Apr 22]. https://www.homaio.com/pos

carbon credits

t/what-drives-the-eu-ets-carbon-allowance-price

Honegger M, Reiner, D. 2018. The political economy of
negative  emissionstechnologies: ~ Consequences  for
international policy design. Clim Policy 18: 306-321.
doi: 10.1080/14693062.2017.1413322

ICAP (International Carbon Action Partnership). 2024.
Korea emission trading scheme; [accessed 2025 Apr
20]. https://icapcarbonaction.com/en/ets/korea-emission
s-trading-scheme

ICAP (International Carbon Action Partnership). 2025. EU
Emissions Trading System (EU ETS); [accessed 2025
Apr 20]. https://icapcarbonaction.com/en/ets/eu-emissions-
trading-system-eu-ets#:~:text=Average%o20auction%20pric
€%20

Impact on. 2023a. European parliament passes carbon



P22} HHEHAHMO ORSEANA HEEO| S8 7Isd 2M 391 RmM0| YHES 2ot U2/t 422 SHC=E 811

removal certification framework bill.  Strengthened
verification standards compared to EU commission
draft; [accessed 2025 Apr 16]. https:/www.impacton.net/
news/articleView.html?idxno=10374

Impact on. 2023b. Tokyo stock exchange begins carbon

[accessed 2025 Apr  16].

https://www.impacton.net/news/articleView.html?idxno=1

0080

IPCC (Intergovernmental Panal on Climate Change). 2022.

allowance  trading;

Climate change 2022 mitigation of climate change:
Summary for policymakers; [accessed 2025 Apr 16].
https://www.ipcc.ch/report/ar6/wg3/downloads/report/IPC
C_AR6_WGIIIL_SummaryForPolicymakers.pdf

JCM Home. 2024. Basic concept of the JCM; [accessed
2025 Apr 22]. https://www.jem.go.jp/about.

KDI. 2023. Plans to improve market function of emissions
trading system. KDI FOCUS 2023 Vol. 123; [accessed
2025 Apr 16]. https://www kdi.re.kr/kdipreview/doc.ht
ml?fn=18034 47363 &rs=/kdidata/preview/pub

Kim YY, Kim DG, Han SJ, Yun HJ, Park MH, Heo G.
2022. A study on the development of usability
evaluation tools of Al educational contents for students
through Delphi method (in Korean with English
abstract). J Fish Mar Sci Educ 24(2): 256-265. doi:
10.13000/JFMSE.2022.4.34.2.256

Korea Biochar Institution. 2025. Introduction of biochar;
[accessed 2025 Apr 23]. https://www.kbiochar.or.kr
/%EB%B0%94%EC%9D%B4%EC%98%A4%EC%B
0%A8-%EC%86%8C%EA%B0%9C/

Korea Capital Market Institute (KCMI). 2025. Development
direction of Korea's emissions trading market; [accessed
2025 Apr 16]. https://www.kemi.re.kr/report/report_vi
ew?report_no=1819

Korea Exchange (KRX). 2025. Carbon market information
platform; [accessed 2025 Apr 16]. https://ets.krx.co.kr/
main/main.jsp

Korea Forest Service. 2025. Forest carbon offset scheme;
[accessed 2025 Apr 16].
https://www.forest.go.kr/newkfsweb/html/HtmlPage.do?pg
=/fcm/UI_FCS_111000.html&mn=KFS 02 10 11 10&or

gld=fcm

Korea International Trade Association (KITA). 2024.
Characteristics and implications of Japan’s emissions
trading system. Trade Focus 2024(31); [accessed 2025
Apr 22]. https://www.kita.net/researchTrade/report/trad
eFocus/tradeFocusDetail.do;JSESSIONID KITA=08DS§
61FC15AB7F657157EF6514244419. Hyper?no=2642

Korea Law Information Center. 2024. Guidelines on
emission reporting and verification for greenhouse gas
emissions trading system (Ministry of Environment
notice No. 2021-278) [annex 3] greenhouse gas
emission activities subject to calculation (related to
article 9, paragraph 4); [accessed 2025 Apr 16].
https://www.law.go.kr/LSW/admRulLsInfoP.do?admRulSe
g=2100000207086#AJAX

Lilja KK, Laakso K, Paloméki J. 2011. Using the Delphi
method. Proceedings of PICMET ’11: Technology
Managemnet in the Energy-Smart World (PICMET);
2011 Jul 31~Aug 4; Hilton Portland and Executive
Tower. Portland, OR: Portland International Center for
Management of Engineering and Technology. p. 1-10.

Michaelowa A, Honegger M, Poralla M, Winkler M,
Dalfiume S, Nayak A. 2023. International carbon
markets for carbon dioxide removal. PLoS Clim 2(5):
€0000118. doi: 10.1371/journal.pclm.0000118

Ministry of Economy and Finance & Ministry of
Environment. 2019. The 3rd basic plan for emissions

[accessed 2025  Apr  25].
https://www.gir.go.kr/home/board/read.do;jsessionid=60F3
OHRjFmfs3Hvyi1CXgnYqTqPRs8uaPAVEMLmI1bCVbgs
fnU4hBXuPgBOCbL3X.0g was2_servlet enginel?pagerO
ffset=500&maxPageltems=10&maxIndexPages=10&searc
hKey=&searchValue=&menuld=10&boardMasterld=3&b
oardld=1068

Ministry of Economy, Trade and Industry (METI). 2023.

trading  system;

GX transition strategy for decarbonized growth-oriented

structure;  [accessed 2025  Apr  25].
https://www.meti.go.jp/press/2023/07/20230728002/20230
728002.html

Ministry of Economy, Trade and Industry (METI). 2024.

economic

http://www.jccr.re.kr



812 =Y - X

179 new companies join GX League from 2024,
totaling 747 companies; [accessed 2025 Apr 25].
https://www.meti.go.jp/press/2023/03/20240327003/20240
327003.html#:~:text=

Ministry of Oceans and Fisheries. 2023. Announcement of
‘blue carbon promotion strategy'...Strengthening the
ocean's climate disaster response capacity with blue
carbon; [accessed 2025 Apr 22].
https://www.mof.go.kr/doc/ko/selectDoc.do?docSeq=5136
1&bbsSeq=10&menuSeq=971

National Institute of Green Technology. 2024. Policy
research for demonstration and utilization of DACU
technology.

Oh C. 2024. Contestation in social acceptance of direct
air capture (DAC) technologies in Korea by differing
framings over governance principles. J Open
Innovation: Technol Mark Complexity 10: 100403. doi:
10.1016/j.joitme.2024.100403

Oh C, An S, Min K. 2021. Features and interrelation
amongst technology terminologies related to climate
change. J Clim Change Res 12(4): 307-332. doi:
10.15531/kscer.2021.12.4.307

Oh C, Song Y, Kim R. 2023. Analysis of Korea's
negotiating position on removal activities under the
article 6.4 mechanism of the Paris agreement: From
the perspective of direct air capture technologies. J
Clim Change Res 14(5): 521-541. doi:
10.15531/KSCCR.2023.14.5.521

Oh S, Greene J, Honegger M, Michelowa A. 2024.
Review of economics and policies of carbon dioxide
removal. Curr Sustainable/Renewable Energy Rep
12(6). doi: 10.1007/s40518-025-00252-1

Okoli C, Pawlowski SD. 2004. The Delphi method as a
research tool: An example, design considerations and
applications.  Inf 42(1):  15-29.  doi:

10.1016/j.im.2003.11.002
Prime Minister’s Office. 2024. Guidelines on prior

Manag

approval of international —mitigation projects and
acquisition of internationally transferred mitigation

outcomes (prime minister’s office notice No. 2024-99,

Journal of Climate Change Research 2025, Vol. 16, No. 5-1

2 - ouxl

June 17, 2024, partially amended; effective June 23,
2024); [accessed 2025 Apr 16].
https://law.go.kr/LSW/admRulLsInfoP.do?admRulld=8388
9&efYd=0

Presidential Commission on Carbon Neutrality and Green
Growth. 2024. EU’s carbon border adjustment
mechanism introduction, Korea’s ‘emergency’;
[accessed 2025 Apr 16]. https://www.2050cnc.go.kr/b
ase/board/read?boardManagementNo=67&boardNo=339
8&searchCategory=&page=7&searchType=&searchWor
d=&menulLevel=3&menuNo=19#:~:text=%ED%83%8
4%EC%86%8C%EB%88%84%EC%B6%9C%EC%9
D%B4%EB%9E%80%20EU%EC%99%80%20%EA%
B0%99%EC%9D%B4%20%ED%83%84%EC%86%8
C%EB%B0%B0%EC%B6%9C%20%EA%B0%90%E
C%B6%95%20%EA%B7%9C%EC%A0%9C%EA%B
0%80%20%EA%B0%95%ED%95%9C,%EC%83%8
1%EB%8C%80%EC%A0%81%EC%9C%BC%EB%A
1%9C%20%EA%B7%9C%EC%A0%9C%EA%B0%8
0%20%EB%8D%9C%ED%95%9C%20%EA%B5%A
D%EA%B0%80%EB%A1%9C%20%EC%9D%B4%E
C%A0%84%ED%95%98%EB%8A%94%20%ED%9
8%84%EC%83%81%EC%9D%84%20%EB%A7%90%
ED%95%9C%EB%8B%A4

Rickels W, Proel A, Geden O, Burhenne J, Fridahl M.
2021. Integrating carbon dioxide removal into
European emissions trading. Front Clim 3: 690023.
doi: 10.3389/fclim.2021.690023

S&P Global. 2024. Japan’s GX-ETS to accept international
removal voluntary credits for compliance obligations;
[accessed 2025 Apr 26]. https://www.spglobal.com/co
mmodity-insights/en/news-research/latest-news/energy-t
ransition/042224-japans-gx-ets-to-accept-international-r
emoval-voluntary-credits-for-compliance-obligations

Schmidt RC.
nonparametric statistical techniques. Decis Sci 28(3):
763-774. doi: 10.1111/j.1540-5915.1997.tb01330.x

Song Y, Oh S, Oh C. 2024. Korea’s technological level
evaluation compared with global direct air capture

(DAC) and reactive capture and conversion (RCC)

1997. Managing Delphi surveys using



2L} HHEHAHMO ORMSIEAKA B2l S8 7Isd 2M o7k 20| YYES Yot T2/t 422 SHC2 813

technologies: Expert surveys using the Delphi method
(in Korean with English abstract). J Clim Change Res
15(4): 489-511. doi: 10.15531/KSCCR.2024.15.4.489

Statista. 2025. 'United Kingdom Emission Trading System
(UK ETS) Allowance (UKA) futures pricing from
February 2023 to May 2025; [accessed 2025 Apr 20].
https://www.statista.com/statistics/1322275/carbon-prices-
united-kingdom-emission-trading-scheme/

The Hankyoreh. 2024. Emissions trading system: ‘Carbon
reduction’ pushed aside due to loose allocation;
[accessed 2025 Apr 16]. https://www.hani.co.kr/arti/s
ociety/environment/1158757.html

Trading Economics. 2025. EU carbon permits; [accessed
2025 April 28]. https://tradingeconomics.com/commod
ity/carbon

UK Government. 2021. The UK emissions trading scheme
has replaced the EU ETS; [accessed 2025 Apr 22].
https://www.gov.uk/government/publications/uk-emissions
-trading-scheme-markets

UK Government. 2024. Integrating greenhouse gas removals
in the UK emissions trading scheme; [accessed 2025
Apr 22]. https://www.gov.uk/government/consultations
/integrating-greenhouse-gas-removals-in-the-uk-emissio
ns-trading-scheme

UK Government. 2025. Guidance-participating in the
UK ETS; [accessed 2025 May 18]. https://www.gov.
uk/government/publications/participating-in-the-uk-ets/p
articipating-in-the-uk-ets

UNFCCC. 2001. Modalities and procedures for clean
development mechanism as defined in article 12 of the
Kyoto protocol (decision 17/CP.7); [accessed 2025 Apr
16]. https://unfcce.int/documents/2518

UNFCCC. 2021. Rules, modalities and procedures for the
mechanism established by article 6, paragraph 4, of

agreement; [accessed 2025 Apr 16].
https://unfccc.int/sites/default/files/resource/cma2021_L19
E.pdf

UNFCCC. 2022. A6.4-SB002-AA-A06: Information note:
Removal activities under the article 6.4 mechanism

[accessed 2025  Apr 16].

the Paris

(version 01.0);

https://unfccc.int/sites/default/files/resource/a64-sb002-aa-
a06.pdf

UNFCCC. 2024. Standard: Requirements for activities in
volving removals under the article 6.4 mechanism;
[accessed 2025 Apr 16]. https://unfccc.int/sites/default
/files/resource/A6.4-STAN-METH-002.pdf

VCS (Verified Carbon Standard). 2021. Methodology for
CO; utilization in concrete production; [accessed on
2025 April 16]. https://verra.org/wp-content/uploads/
Methodology-for-CO,-Utilization-in-Concrete-Productio
n-Carbon-Cure.pdf

VERRA. 2023. Methodology framework for carbon capture

[accessed 2025 Apr 16].

https://verra.org/methodologies/methodology-for-carbon-c

and storage;

apture-and-storage/.
Wenger A, Stauffacher M, Dallo 1. 2021.

perception  and

Public

acceptance of negative emission
technologies — Framing effects in Switzerland. Clim

Change 167(53). doi: 10.1007/s10584-021-03150-9

http://www.jccr.re.kr



	우리나라 배출권거래제에 이산화탄소제거 접근법의 통합 가능성 모색 연구: 델파이 방법론을 활용한 전문가 설문을 중심으로
	ABSTRACT
	1. 서론
	2. 기존 연구: CDR 접근법과 탄소시장
	3. 분석틀
	4. 조사 및 분석 결과
	5. 결론
	Reference


