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ABSTRACT

Direct air carbon capture and utilization (DACCU) technologies have been in spotlight as one of key carbon dioxide
removal (CDR) approaches to achieve carbon neutrality. In Korea, public R&D on DACCU technologies started from 2023,
and private firms with their own original DACCU technologies have emerged with laboratory- and small-scale demonstration
experiences. For DACCU technology to be demonstrated and deployed in a large and commercial scale, the development and
application of project methodologies are essential to calculate mitigation outcomes in carbon market. However, the actual
practices of developing project methodologies for DACCU technologies remain limited in Korea with only two cases. Thus,
this paper studies these two cases to identify points to be considered in the development of project methodologies for DACCU
technologies. For an analytical approach, this paper sets six core elements of measurement reporting-verification (MRV): (i)
system boundary, (ii) baseline scenario, (iii) data quality, (iv) additionality (other than environmental additionality), (v)
permanence and reversal risk, and (vi) alignment with international standards. Two rounds of in-depth written surveys were
undertaken with two Korean firms. As analytical results, points of consideration include defining a comprehensive system
boundary definition (including upstream emissions), setting a zero baseline for removal activities, obtaining a long-term and
continuous measurement data, and ensuring compatibility with international standards. Firms’ strategic methodology

development and the government’s targeted policy support for the methodology development are essential.
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1. ME

T d7] F oiEEAE A 2T F wiARA
E= AFel W4 AAl(durably) A7gsto] ol 4tabeta
£ A7 (CDR, carbon dioxide removal)ol= HZLHo] 7+
= d507 RBAekal QIokIPCC, 2022, p. 1796). CDR
AHole ot S0 EAsked 15olA: 3t
s godel Ymem AYYIlHaEY 2 e
(DACCU, Direct Air Carbon Capture and Utilization) 7]
20] QTHIPCC, 2022, p. 1796; Oh et al., 2024). & 7| <&
<= ™71 Foll A= 400 ppm8| A5k olitsleas A4
ZA st} A5 sfd 22 AAuA|7E obd AFE iAol
A 7142 HOJS 4 QITHOh et al, 2024).
DACCU 7143} Baialol, Bulsl $8e F40 s
o] Mzt 714 ABtERo] V& N ARQISto] Frofst
11 SJtH(Trendafilova, 2025). ©Jg3t T& FHoA
DACCU 7|&2 A7/ DAt AR A5 GAE 9
of, tiit& A% 9 st A dAE JYgsta Ak
(Song and Oh, 2023). o]o]] w2} DACCU 7]&< A&
of ‘AAY RIMVIE AWHOR <YFo= F
(measurement)- 2. 31 (reporting)- 75 (verification) 0] 2t=
MRV AA ] Fa4o] FHE Fof A ARHIL Utk

MRVE AR &350 8 Qsf TSk 247 BilE%
A AAFEE AAZHCE 45t B4 HolHE 41
aste, =HAQ A3Ae] o3 HSshs d¥ A=
9Ju|$FHUNFCCC, 2024). €3] DACCUS} Zo] 7]&
oFZo|il 574 EHdol 2 AA 719 4%, MRVE
A5 Ao AR AT Aed 848 #9ste dA 8
A2 AHE3t DACCU 71&s ZHshk= A% gE0,
S 7l&o] AAR 2AH7IA FFof| 7]ofst=AE AT
Aow AST & AU ASAK THES st IS

L ggLe uf 9 = gaitt FEAY HEEoe, 2471
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ot
=L

A BEF EE FFHES AAD A4 @ wUEY
2 3] 9Istel e A1, M. A 2 2%

=9 OJu|3FHKLIC, 2024).
DACCU 7]& ARI9] MRVY| tigt 7|& A7e 95
O = o]Ro|R7|Hrt= hFEE CDR HIHE ZFo}
o]FolA 1 Qitt. 7|&E A& AA Y TR FEE
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. EAlE TSt CDR HH @& AHErojop &
MRV A|A Q] E/Jof| tgt A&, DAC #H 7]&o|
stE MRV A% HE 8= ik AR, CDR F
Ho] MRV AAE =5 o 12sfiof & thefet =
= A9 9 FAB}eH, 5 FE=S CDR HHo| A
Aoz AL Hi= Atolot. WA, CDR HHo
MRV HHES 7 9 A-83 off &8 5= H|-Eo
Aol

Syt A= DACCU 7ol gk A7 AZHE L
o} 3-F R&D2| 7%, o}& YH7]& /W TAo|aL olA|
b At ASE AlFohs SARD B ARSI =
2 obF] AZGRY 4 St ghH, Wiz R&DO AL,
DACCUO] gt AH4| 7|&< 7HgstaL, olE EYE T4
A 5 A WS FH5E] 8 A HHEES Y
stal o] F grAAIR o AAR A&t vk U w4
A AAS] HHES AET 7Ide 2= At Biit7t
Atk THEAAG AAZRE St=ovA3d siEHAH
Al ARAGT I eh SAaTEAFTEIZ(KCS)
olgh= A& tE ghAAP A7t &Y= itk FH,
DACCU 7]&°] tHgt #4lo] SHEHA DACCU 7]&9
719kt AFE S0l S5 A, U Ve ©a
THS 24517 8 AA Ao TS 22 Sl
w2tA], DACCU 7]&o] 79kgt Aiste] =871 S5t
I o, FAl= ARISEY] 7P A 270 AR
EZ /St o]F Sd= Aol HA gth= Aot
53], sUET} 39049 DACCU 7|& A =871 =
AE AR, S4 402 FAE AFY HHES
W= Aol "dasith IAAFQl 4SS AvEY,
DACCU 7|& 7]9F9] A7 (removal) AFY] WHEL oJF
EFAAJO A= ofz] SRld AHEZE fitt. ti4l, B9
H2h(Verra)2} ANA9] FEABRITIE(Gold Standard)2}
22 A gAaAPEY] %92 DACCU 7] gt A
FHHEC] S E= AEFO Aok 2=, vt
DACCU 71 FollA A gaAZo] HHES A&t
At obd] glot. o]#gh oA, =iolA DACCU
71& AFISEE {1t MRV AlA| 9 B4 AFG HHEE
of gt AH At= ofd ZP= QIA Yt

olo], & AFolA= FF DACCU 7|& ARISHE 93t
HEE N Al oE3t ARRFEo] aE|Eojof sk A

d
=13
=2

o I

o

CCI, Carbon Reduction Certification Center)’7} Ao} 7|F9] A2 ZH&8Eo) of
el SAE T QTHKCS, 2025).
5 FARA ARH 2Wks 4% meAEd] 524545 ANA AFT



RO BT 2 SB(DACCU) 71 7l BATAS ARlst iz =

oA ZAs) B3} gt ol A|27ofA] CDR g
¥ 2 DACCU 7]&9] MRV A|A9] tigt 7|& A1LES
A E I, o] FollA MRV AA Y 4 %‘%%% ET‘%E
oA 7H] FES Z=EotuA gt A3 A2l A
&S 6/ FES BHEE HA5HAL, DACCU 7€
gt AFES HHE Y 4 AlE A8 ERT 719
Ajite} BiitE £4 tido= Aot o] F 71g2 A
2 OE SR AA G5 2 AEF)o HHES Al
E359on, o] & AHE Ajite} BitZ uv]4|dslsto] B
A5tz giet. T3 o] F 7|0 gt AF AERAPE
23] AAEgloH olo] gt A W B30l =
ATt 1= Xﬂ““’ﬂ’ﬂ—“— DACCU 7]&9] tigt MRV iﬂ
A9l 67 FES EUZ, Ajite} Bito] AHY HHEES &
A3tal, 1 A3 DACCU WHE /i A| 18 AFGES
TEotuAt gty 183 AsFoAe & A9 WS
AEsta, A4 AW e =ESHAA gt

{
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T
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Claey

2.1. O|M=HEARIAH(CDR) HZEat MRV HA|

715438t i85 fI%t AEAES AP AsiA=
MRV ®#Eo] Fasitt 7]&9] 7o A5 A2
E4 S HolA G+ e A7 viEFol s viE
Ziﬂ(emission reduction) 7|&& &5t AHE viETF
S AAlste B Eo] FgHot I3, DACCU 7|3

22 o]ArsletAA| A (CDR) HLHE tf7]5ol o9 Hi&
= o]ASIELAE A A(removal)3Hths Hoj| A MRV 2
22 NI o AR o E Il 28T & Utk

CDR ol Bigt MRV 4= theFobA 181 &
G oz APH =, ol AFE=FH 2A Yl 7HA
SHsol 52 4 AUtk A= CDR FHZHo|A MRV

3) A2 "gko g i) sfgto]

A A9
@ &4 AEY A 5), 11 iv) AA A= T SHE E
2023).

4 29 9 Yz
5) ¢ AT T
o] ZgtEH(Doney et al., 2025).

FZ£3 CDR FHo| Hig A9 €8, ii) MRV H-& A7o] Q% F&EZ
9, iii) HASF A4 CDR HTH(godid HIE3}, 28, A3tE F3hHe AA ZIEc] s izt #el A=
E MRV 4 7|& 7|g D8 So| AA=EAH(Mercer and Burke,
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2

o

o G FoAol FEH, o2 I WA B
% o] AAETh: HolthLebling ot al, 2024;
Mercer and Burke, 2023).3) &, MRV+= CDR F+H9] 3f
G 714e BEE AUOIA olBkEA AAFE HHH
o@ HolRy] 95t A4, BuA, AAH ol B
85}, ESF YgE MRVE 7|& W T2 EEL ity
A 2§ 9 §AToloF ek AFHrkLebling e al.,
2024).

£7), CDR AHo] teket g4l U o, 2 &4

o A8 229 MRV 40| that AT} o]l
A3 gtk EA] 7|9k CDR HZ8 2] MRV AfoflA] AJof
F7](lifecycle) H719 aF 714 CDR HHe] MRV A
H,9 DAC 7]&o] tig MRV ¥ 5of digth Ato]
THDoney et al., 2025; Halloran et al., 2025; van der Spek
et al., 2025; Yao and Zhang, 2025). o|&|3t 152 7}
HAEE MRVE Z=&5h= flof 2sfof & 4 a4
== &

AR, CDR WS MRVE =& o 1T
QAE0]|t}. Yao and Zhang (2025)4 AL, AAH”H AA,
715}t I A H, Ho]A=kel, F7H, o?“c‘l AA A
A 717k, % 7]5-(multi-functionality), A A%, 282-7F
A EA o]g W3}, EGAA 99 9 W 5ol A"
t}.6) Mercer and Burke (2023)4 AL, A 717D &
2238 AAZF, CDR ¥4 2 +9, MRVE g7
sh7] 9%k Aol £ of 7, MRV T H|-§ 52 A4
gty 1F4E 0] CDR YR 9] AAZTESE =E5517] fsiA
= Hlo|AE]l 7|9e] FrMda JtAdo] HEEofof o
= ol Axdth 8 yolzh, 7iE CDR HTH 34o]
o]—],]a]— CDR @:uﬂg Z] ;q]x% o=z X%.Q.é‘l.}:_ 7] oﬂ /\-] Rk
W 3w fHoE, FoH, Rt S4EC ATA

A&7Fs4d, LEA gFet FAE gt SA-HE TS
o] AA|=E Ah(Bach et al., 2024).9 MRV 2} HA]

ok
O_u

_1.4

sjosty] 9is) RaD @ 4%
A9

%, ulol %}, BECCS, 4% %3} 280 =X/ CDRZ AF=h.
A, 7] A Hok e 1Y, BRE A 5k, dekuasiARy SUaE

E ), AdERR 44 AT o

Mo

6) °]= Yao and Zhang (2025)9] p. 119529] Table 13} p. 119539] Table 25 EU|2 Z&3I3t).

7) A% 7172 ARC] A (permanence)S E7| Ygolct

8) FZ(leakage) A7 (removal) AFYCE ols) At AH Ao 99 tE XY SoA A RZo| o]RojA AL
155t o2 99 A %ZHO—E 3%

of %Y A2y Aol o|FolA| e, AFHE| o

9) 71X F7HdL & 7]1%0](net climatic benefits)yS 2|7|5}L,
olugtct. BA- 2] 7549 go] YRS governabilityZ, 2Ll 8oj2 HlZ &= X ol 9JH3itt AT 7

oujglitt. dE &

3% F&o] ojFoAt & £ Utk
darlsAe vt Yo xodut st Az o] A BelAe
Fsde &
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842 FFEY F7HE Qo FEAE AAEHAT
(Grubert and Talai, 2024).10)

YAl= MRV BRES /st o] #A&ste o
£RFE Hgolth § o] ATHE ot wor
MRV 2 kst 48 Ao e v go] 4as
T, CDR A9 ARRYSE 24 7F o2 9 4= Q7] o
Folth(Mercer et al., 2024). 2 CDR FIHE0] Y4
chepsi7] Wl 24 Aol MRve] £aHt Ao v
4 9 Aid H8o] BF ‘3} 4 QtH(Kung et al,
2023, p. 4281).1D MRV H|-8Z £ol= dlof Q1o 7 &
Ao 49 AR A E_Q,LMH 24z E2hA x]Oﬂ
7t E2s}e] BE S0 ekt Haka, MRV 1§
Fol7] SI AT PP, MRV A2 i oA
o] Fjaro] 4 Aol A WA YR o] o]
o7 9leh12)

wfebd, CDR HaHol 71¥tste] Algiate Agstust
ok, MRV AAS Teig EEe St AL U
< Fasje}. olo] 2izhe] AWl MRV S92 I3t
ekt G| So] o] R0l k. thaFe CDR A
Mo MRV A4 530l Qo] TeHs 845 94 WS
chpsh, o] FoA gEHoR A8HE 94 a4E

< IA A 7= s BaA; gk

A HA = F714(additionality)o]t}. B JUs| T}
H 3732 7} (environmental additionality)O]E} At
Aoz JAA 7ML “ojyst = Y= 173
o] BARE o TABFS Ho V\lﬂ'q(basehne)ﬂ- Ak
Hog FusE Anz olo]Hok 3¢ A7 srhBach
et al., 2024, p. 4). §A7)|THI}FHUNFCCC, United
Nations Framework Convention on Climate Change) 5}-°]
/qg,] _7"\_7].@)8 = ﬂﬂ /\]—CQ .Q,]-EOE o] OH HHH o}.‘:. _Q_/U

7t wiE A B AAL STV Aol SEEA &

7H) EHoz shit %48 dol WAtk

Th(Bach et al., 2024, p.4).

Qxfe - 0]giof -

544 %9 9840l

013

AT HE PSR kS Aolzhe S OIHH(UNFCCC,
2025a). °]= Abo] UREAQI AP ofHoA HAE 4=
Sl T ol4fel 3714 e SYeke A ol
FTHKECO, 20215 Lee, 2025). ¢-2u=t viEdAHA
(K-ETS), Hl2t, TEARHE, UNFCCC B o] 2734
F7H3E THEY 4 97107 g5kl YTHKECO,
2021; Gold Standard, 2025; UNFCCC, 2025b). CDR H
H ALolM ] @A F7HIL “Co, AAY &57HE”
< 9u]3tth(Bach et al., 2024, p. 1).13) 1Hd], 7149
A2 A wAYSNA 74 g5 2=EHR)0l
A=A s she Ao R, &, BitEe 4523=0l
A A= 2¥S IY Ex d®sfoF dote A°Ith(Oh
et al., 2022, p. 759).

44 F7ME S A e b AT
=°] #Fasit. A HERt HojaEl Ay
(baseline scenario)’ ¥ ‘EZAE AU & HAAsl=
Zo] "asitt. Ho|agklolgh ZAVRA FEAto] F
AL A4 wiEgel tiet 71 Alue] 0] (Oh et al,
2022, p. 764), TZAE AU 2T LA7IA TEAGS
AP -9 wiETF AlvE] ot whEhA, ol Ayt
ZloE =E5h] feiAM ARdE ez Fatt A2 ASAF
AolA HiEF 24| diidg ofu7tA] Eal 2t Ao

£ AAst= ‘A AH A (system boundary)’ 47 0]
2H AL AR 5] o) G W RE WE
Y(sources), S4Y(sinks) X G4 (reservoirs)yE ETS
o L7k WiE R AAGE A W Bt
AAIHUNFCCC, 2025b). o] A7 2L 24ek1 4
oeE AHste, A 430l BaalAY AnAY
A%, a0 B = 29 BaHAR olojn
THUNFCCC, 2025b). AJAE AAQ Hoji ehaA]gu}
c} w2 Aol Slck9 CDR He2WolA & A mer

© ffo of

olN

>~

T

, T2 s shaslAe] 2A1H9l B23)9] oS Juid

10) FEAGufficiency)& T Aol WEFES AHo Aelol SRS olulgct

11) DAC 7I5t 7]&9] 7%, &8 CDR HIHo| vsi= MRV7} ez &

29 glr:]— dlE £0], DACCS 7|&9] tigt MRV

A ¥]_L E} 63 ILE(EY 12983F 9)E, & H]8 8] MRV HEL 13%E UENGTH(Mercer et al., 2024, p. 8). ©]& 2026
9 1€ 79, 9= 1 T2 g 1,952.729 & 7|E0E A4 Y th(Daum, 2026).

12) 2% AlA,

e A ZA, AL 7|9 HolH HAS Z2A|A 59

285 H8of s FFHA AEH|(CAPEX) Al¥o] 28

o ek EZL o] ¥o] £8F+= CDR HIHO AL, ddo] dsfide ExRFolu AlAl e 22 2FH|(OPEX) A¢o]
g93F 2 9ok x]-iu] 9 2-qdd]of gigt XY BF AY e 27] d@Ao o]Fojd "7} Ith(Mercer et al., 2024, p. 40).
13) Aojo] Hist go] YES E%, “the net increase of CO, sequestration”©]C}.

14) @A Aodz AAUZ A4S
st E FAITHUNFCCC, 2025c) NER
AeH WY W AL A sl A HE
Zadto] WAL A ¢

A B
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LA EPE} "E J&r% HiE 3l

a48tk oplet B4 9 oy 5508 ‘IA'H Q477 gRHoZ 2
H TEME} HH HAAHA(K-ETS) 94 HAAO AL, AAH

T 39loz HOIHKECO, 2021). gEiEHL}Et 6.4% HAUZS] BRES
AAZ AA ] Z3FF AS 275 (Gold Standard, 2025),

AE AEAEe =94
E3] BA



U7 [EHARE 3 BE(DACCU) 7I1E 712 BATR Alet YHE =55 2t

removal) T3t 3|4 # 2] (accounting) XLoA A|AE 7
A= w$ F85HH, ol& fsiAE A A U9 AH
HiEETE oy} oy A Bdat A 48] 5 3FT A
Ao A FA k= HiEdE A & AADS dS5sh=
Ao|t}. olo, A} H7HLife Cycle Assessment) 7|H}9]
A|AE AA AAo] WA oltk(Yao and Zhang, 2025, p.
11951). SAlol, ‘Ho]At] AlvtE|Q W2 S A7gst
I Agsh= Ao] S5t ofwt HWojAEel HHES
Agol=7t= FF HolAEel Ao 285 = HE 1
g1 g7 IyE= v FZ 245 Ee|th(Oh
et al., 2022, p. 764). OfR| 20 g2 wo|AErQ] WHHE0] 7]
Histo] Hlo|AZel HiEd W ZRAE W& A4St
= oA, LS glolE 7t dagt v, Hloly 45
=949 AR B9 Wrleke Zol WA S 9
TH(Hayashi and Michaelowa, 2013).

5 A A2 4= F/3(permanence)o|th. F-
A& AA g5 g QA AA" 24727 7|2 A
SEA &1 A7|7E MHsHA AR EE 58S Quldtt
(UNFCCC, 2024). °o]:= AA" &7 drp 2252t
719} A8 E=A]= CDR 59 44 248 24
Sh= 4 AAlold. Ba AFas AFTA A &
o] A | ol FAIEE FFH0l 2 A4 A
ot} EYAE AHHoR AU EFEe dAIH A%
A2 YHHIEAGHG, 2024). o]= ‘A& oF%o]|(leaky
buckety) REE H|GE7|E FTH(Mac Dowell et al.,
2022, p. 2234).15 wabA], MRV AAL i 7]&0] ea
S gh} o2 7k 4 QLA Waksl Bhsiof s,
Qo2 100d EE 10004 ool 7] 717hg 7%
o2 A= HYstal AUt ol= FAIARI Aol F
TAQl 71% j2H R ot AS WAISH ] fi9to]
THIEAGHG, 2024; Lebling et al., 2024). T3t JFLAS
gH517] Y8 ‘A (reversal) o] gt fdetelzt B ast
< 9mjgith. 9d-S CDR FAEHol 76k A A &5l
olal 7)ol A AAEAUE 2A47tA7F Qe d E= vl
TAOo g 7|2 A HiEEE A& u3tHUNFCCC,

XHK:
==

oz
re

an 433

2024). AAH g@A7F 7S oR UEEE HRIeEE
AR, B39, A &, I A9 5 tfstA EA
gteh ol=Rt 9H ¥ AAS Y Hgshe AAT 2
2 o|t(IEAGHG, 2024). @2tA MRV @74 -
7] BUE P A Eosfof s, wheF JHo] A
o BE olE EHAs] fIs ARl 23] dRE A
Yol = 3 Z(buffer pool)o|ut HYPH} 22 A 72| <t
AZAE vwhAskH= Aol HRSITHIEAGHG, 2024;
Lebling et al., 2024).

Al fiAl= CDR ol -8 MRV A A9 H4A
¥} 87Fs/dolek. WA, CDR HRo] MRV AAE &
gotal A& uf B2l Ho] WRsith 1 olf=
sF &z 3 ocean alkalinity enhancement)L} 733+E <&
4] Z3H(enhanced rock weathering)@} Z+-2 7iHrad A|AH]
(open-system) CDRZ FH|gH AFAZHH oA B4 A|A
} Qo QY 243} A5l oy oldT ¥
gAl/go] 7] mj&Eo|ck(Halloran et al., 2025; Lebling et
al, 2024). o|2IT AL W] Ao AAFE B
ST HSIE Defsel BAHoR WA AR, W&

o A Agstel 43 Bt IR QRS sl
SIcH(CDR Mission, 2024; IEAGHG, 2024). $HH, CDR
H2He] MRVE BAlo] 5871548 gusor s
3 TorE BEL ool AT 7&H A} T
oF Q) @UHOZ BT 4 Uk AU
t MRV 7]%2 H|8-Z 5414 CDR 71&9] &
S 4= QThH(Mercer et al., 2024). WA A 7]
A, % 5 ol AR A 4 G SEO
SHSEAE AAdoR du 15e 8 7}

A2g FYake 2ol Frl. o ANy
27518t} Hee BEAY 4Fset BT 3
She o2 Yoljof 38 oJulgh

ol

1B

ordode
o2 T
2 Moo F

ot
filo
2L ok

:{m
= Mo

<

ot

&9l AFE 5ok
TH(Halloran et al., 2025).

“J=|5¥, CDR 2§ stollA 7 2-85= MRV A
A S CDR W¥ol A LA7RA 750l 7ot
98-8 AZ317] AT WA 7|9kl olo] weF CDR 4

Ut o ofr ox ri

Aol FE(leakageye WAS7] AT HH EAUZ F=EIATHGold Standard, 2025). Hgk= oje}t &2 BA W WiEs A W&

]_
o=F, AA "HolA APez 3l ATl WiES FEE AZE5HA FESH APgste AT WS F
15) ‘A& Fsol(eaky bucket) HE-2 TAE Aok WA(HFAN)| wgt I 537t Gupvt o A&

s7] 93t vlg2 A & ok WA, A g Feols ES

=

I3l
He A7} s 42 49

ot Ad A A= EET dBolth § DACCS, BECCS 53

2ol AW A 2L Ao T W ALW o 474 £ Bash g 2L oueith TeoR, & WA FEolt £ 9
2 S QAT nAT FYCE AN ol BE Holdrt. vlo|exlel Zo| Eo] HAS ARSI Agtol AuA AN
sslol gash o d7]2 thel B ofujgct iuow, A WA gFEolt A Qojdx] mEt kol 3, kol B
Sa AAY Aol WAL W3del 2 AR U AGYE eag el o Woluls mdojchMacDowell et al, 2022,

p. 2234).
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Z¥ol4 MRVO] et A7 MRVE] F84, CDR A
3ol 48 ThaFe 714 MRV 54, CDR A24e]
TEZXOoF ALL= MRV 484, 118|311 MRV H'H
£ LA gl 285 H§ 5 s ool At

o] Zol4 CDR F¥ol H8=E MRV FHL4" 9
W49l A 74 92A o] hejA s Beteh. CDR
o] 7] B ARAGS 2t SHe A
AR o] MRV AA 4o L45E Tdte]
BES Asior s Bl MRV A4S 944 o

Foiiolgta & 4 Qirh

2.2 DACCU 7| 7|8t ZHEAIO| MRV & U 8!
FAHQA
CDR HIH JoMZ= & =&oAd S F=
‘DACCU 7] > 4|0 Higk MRV EA 3t mibx] o
o 71 o]f= CDR HIHAA 7 #ie e 7eS
2g-A2Y, Hrolea}, uloleoux SAER AR

(BECCS), 7Zstel <dA  E32&-Z(enhanced rock
weathering), I3 7|2 HSFAEZY - AHZH(DACCS,
direct air carbon capture and storage)o]”] uwj&Eo|c}.
DACCU 7|9 gigt giF29] A= e 7|4 &
HE = 7|29 ASFES DS SHlE ot
(Ahmad et al., 2026). 1™ 5], DACCU 7|& 7|4t AFdsH
g 9% A Sl 52 olRE ek WA, B Y 2
AA oA Bl ZREFo| FH[EI Utk =71 F
WolH R, v, AUTHE 2402 e e 9
@ 287} oS0l Qud, JEHOL EUE ek
AQlZ T Y I (CRCF, Carbon Removal Certification
AEstled,  o7lel  SAGEATT
(carbon storage in products)©] EJHE| JITHEU, 2024).16)
A g, 7|FHste] et R FoAH(IPCC)9
IPCC %42 A10] DAC 7]40] of2] E3elo] 94| %
O}, 202790] CDR/CCUS WHE B4 7§80] 64 3
Eo] DAC7} 23tE o] QIth17) ESE, =7F 24A7EA <l
HED I 2= CO, A7 thet Arglo] e of
Ql+= ArEith(van der Spek et al., 2025).

Framework)S

16) EtAAt
17) 20259 109¥€of 7§&=E 1IPCC A|63%} &3]oA4 CDR/CCUS H
=3 Qich

18) 97|14 ol EF(leakage)= 247IA HiE
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FAZE 7S e BESE &5 TSt o A&HE AEol Ha o

20| 71555t @5 QulSH(EU, 2024, Chapter 1, Article 2(i)).

PU B0 B O A P A2 oo et DAC 71
W2 B JjQo] EFFEATHIPCC, 2025, p. 6). TFEE DACCSO
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DACCU 7|&o°] tfgt MRVS} #H&sto], 7|2 A+ 4
AgY7|6o] H= gAY AAQ] HHE d% 52 E
2 DACCU 7]&9] E3tH MRV 847} oJA7IA 2 A
g 5 Utk o7A = 83 F7Hd AHollA AlREFHC
2 1= AlaE A4 AA, dola]l Alve| st
IZAE Aveie 44 IHE, bojg £4& Hra
TEotaAl qeh AA, AA” AFAQ Aot
DACCU  7]&9l|A] E%ﬁ A A7 A EZR(DAC,
direct air capture) 7]&< AHEH, o] 7|& A|AHL 11
oz oFaolH, % Eﬂw 7t 5ol AHEEE oA Y
o] ARSI SAETHE 2T A DAC A
7} 1EY COE AAFRE L, 1 A 0.4E2] CO,
7} 74 wieEoH Xﬂﬂ"%% 6= E3tsict. E}EW
MRV FAE o]2f3t vj& a0l AuA, AGARE
g FFY7HA| Z9te| FPStA APgsioR sh, °l°ﬂ
A7t 75ke] A|A”l FA dFo] F Z—*.OIE}(Yao
and Zhang, 2025). <, o]Atslgt4 EZ AH| A<} &
2 4] A HiEY o R EFET, DAC AH]| 7P5°ﬂ
a3t “'“‘HOJ Ag 9@ o] Pio = Qg v
oA AlY HiEEF e FETOE B4 141011 E‘l
EA] :E3tE]ojof SHoH(Gold Standard, 2025; Lee, 2025;
Verra, 2024). #]2}2] DAC HHHE A€ B, DAC A
H(HW, J57], A, 45 )2 FAE A71/Es AR il
Zd02 AAoO] EIFgH(Verra, 2024). 18|11 A=F9]
JAE-AZ/EE), 2 AE2EFEHADS d2E-RBAY
H7)) HiE&2 9 & &6t e Aot s a3ttt
(Verra, 2024).18) T & 28 A|9] 7|&S AuHH,
ZT o|iBlRAE AE 2 50t olF EAYEY
E-fuel o2 ‘&&'ol= 347 o] s FHo FUH
= F7F oAYA GA] A A0 Z3FE]ojof it

F AR 123 MRV 34 94F HjojAdel AUt
g’ A4 " Zo|t} kA Argst vle} ZHo]| wjo|Ag}t
A A= TEE AFY E50] Y9 4% 28T

AOZ A= E WEY WEE 59 247HA W&
g gL xﬂﬂato]r:}(UNFccc 2025¢). ol AHES B9
DHEH &% AEFE APS] A 71EA 93 g

o g Aeax WAUS T2|al AT gl

Eugpe)

oln

=
T

HN

3597E ARt olof e WY

] ohJ® DACCUSIA: FAISEIA ook E@aolet o4t

Y A9 FFG A ves HHEHES AArd



Y [EHARE 3 BE(DACCU) 7I1E 718 BT Alet YR =

ZEsdgEL Woladel 44 HHECE HH7187]
A, E oA ET F shel e 1
& A gsfof oo, 44 Wolaskle waHoz A
H 7|&A I (BAU, Business-as-usual) =& Hr} Yo}
of Sttt QI3IthH(Gold Standard, 2025; UNFCCC,
2025¢).19 - Uof| A DACCU 7]& A At AMY
of sigsti, ofz FAHCRE A= T Eo] 7A
stths HolA o8-S Z1 At vt siEdA
HA(K-ETS) S840l wz=w, Ho]Aazkel Aluz]e
7t A5 2A] oo AAshHs 2ATA HlEAAE Y] #HA
Hl& dlolEol ZAsoF stH, AlFARYS HlojAEkel
AuEle A4 Al AlQehE Y2e= qtty A= o
9t KECO, 2021; Lee, 2025).20) ©] Ufo}7}, K-ETS I
EAZolli= DACCU AHlE A5E59 g2l ‘AA'=
T2 5 Q= ARo] Qi) o, FARAAE A A QL
gy Aed4x WAUSZ, Z=AHHE, HEe
DACCUE ‘AA’ E522 P&35| AATITHUNFCCC,
2024; Verra, 2024).2) A7 &-59] #o]AzZtel, Al &
SEAFE Abdo] QIIHHH di7]olA AAHUEZ T2 0’
ojtt. WEhA AT “(HlelAFRL 07 + A AAT)
- (A HIE®) = = A7 " (net removal)” .= AHYE
CHUNFCCC, 2024). #o]AgkQl Aluze]e ¥ o] 7+
S AAe] fgh 71EAolgtd, ZEAE AU
HHES AA Ae e W ad s WiEFAAT
= A4S fi9tolth.

Al RA Y Q4 ST AP 9 &Aool it
tloel2, o] ‘Hlol§ F&o] T3 g0t} Hjo|Ag
Ql HiET, AHY HiE®, & A4to] AHEE= HlolE =
F5HAl AlAEofof st HUEHE I HFHotof g
tH(Song and Heo, 2007, p. 110). T}E|HA AH6.4% W
s EAMUEE A5 ALl 283t B 7MY,
w7, HolE &4 HAISHL, HlolE ] ESAUde
A Agst, 43 FHES 9 FHTHE(QA/QC,
quality assurance & quality control) X5 X238 AL
Q5 H(Gold Standard, 2025; UNFCCC, 2024). K-ETS
oAIIS HolEle] W5 23S UM OB Fn, HEY
wao] 488 9175] ATATHKECO, 2021). £, 9
£2 14 dA-HolE et RYEH AAHHOIHE FEHs]
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2

o

FE3te] AAslok FEHKECO, 2021). Hehs B E
g BE WASE AT B AT, 2 ddEz
tlolg] &9, &4, 374 WH, ZYEF F7], QA/QC E
2 FAF o2 AATFTH(Verra, 2024). DACCU A9
MRVE CO2 T o|A| FAdFS 3| S45t=
o 8L T vk olo] Higt ‘AR FA4o] g Hn
(Gold Standard, 2025; Lee, 2025; Verra, 2024). H|2l= €
2 2N AR RUHYSES R
(Verra, 2024, p. 25). T3t AMEE= R4, AEFA &
BE A7) K-ETS 9 Wz}, BEATES] @A
of wet F714 H-wgS Hrotof FTHKECO, 2021;
Verra, 2024).

o WA A aak @74 W ol Aol v
Z A Zr(emission reduction) AtYS F2 thF = K-ETS &
543 9 B9 ARE AA Ao S5 978 2L o
A @43 7 F70] FAHo] 914 BTHKECO, 2021;
Lee, 2025). ¥HH, AA & thF= He =4 22 %
HES BIEA] 94 AT E thFoiof 5, A A
I 4% EF Ev ole FARE B WAYSS 9Tt
THGold Standard, 2025; UNFCCC, 2024; Verra, 2024).
A Ae4x HAUESH sEAHYEE I9 Ths
et AT} 31 E7Fse JAE =S (Gold Standard,
2025; UNFCCC, 2024), 3|1 7H53t 9o tisjres A
JA7E HAE IS A 4 SITHUNFCCC, 2024).
DACCU Al HHZ9] sHAlL 3k&(utilization) HH4]9]
Fgeltt. ZFHE COE 3T E 5o FESI6t] A
Aol AL JFA A7 (durable storage)OZ 7HEE &
2lom, o] ¢ UNFCCC, ZEAHTE, w2t Z3o] u}
% od Paz Bk 9 wE E A9 ol =t
(ICVCM, 2024). 3}A|TF ZAH CO,E E-fuel, ETAHE,
TR 5 @717 Yol di712 9Al EEHE @7 A
4 Az B3 AL F7A Aol okt ey
olejet w7 A% FRAL A7 A W4 2
PTFHE FF3A FIHEE, UNFCCC, ZEAETE,
Hlgk stofA AlA FFHor AFES 4 ITHGold
Standard, 2025; UNFCCC, 2024).

SR WA S aat DA e AR vt
‘groltt. o= WA A=A 7MY, BAA F7Hd, HEAd

19) Seutet WS AARAKETS) ARAYY A9, AYP 2171 7P 2 ek lolagkl Aelo® AXshel shui, Tk Aga

&7 7P 2 digkel & ol A, wiEgel 7MY A Aed & 3l

tioke Al=ig]or FTH(KECO, 2021).

20) AFAGY] A9 olaetel Ao ARE A gherhe olmolc.
21) ¥lZke] VMDO0s6 4] A3 DAC A4S WAHOR 3§, o] A% WolAzele o] He.
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Standard, 2025; KECO, 2021; UNFCCC, 2025a). T3 2
EARTESE UNFCCC= 3 &50] A7[H0= @A
HeFd 71e2 ALASK(lock-in)3HA] gFotof g2 273ttt
(Gold Standard, 2025; UNFCCC, 2025a). DACCU A2
HE BoA A8 F7Hde 7HE 4 Stk WA 37
d 94, @A old F7lA %= DACCUE 2)&F-3}s}
= Hite EA6kA gtk AAE 273 WA,
DACCU+= tCOd =9 220 gt Yt 27] £
Hle} oA &Fu7F 2eHBR, IR 9] glole
A4 egAdol As S el S 4 Ut (Lee,
2025). B/ B4 ZHA, DACCU= H AAZC=Z
Z7] DA 7]&olH = HolA EHA fggo] AH of
YtHGold Standard, 2025).

oAk oA WA Q4 SAEE FE eItk
A HES Solske Eake JidE B Ee] 555t
A} Sz Al 213 AR FBelsh=AlE B71e
=18

Qb= PO R, AR A=Y A T4
SHSH= o B2o|th(Lee, 2025). T2 HAY A6.4%
g9 A%, HE 59 EAH(methodology approval
process)E AHA|H O 2 HO|st=H], o]:= AMEEHE WHE
o] Al6.4x HIAUZY QFAR}S FEFH=AE 7€ A
£ 9]993](Technical Advisory Body)2] A&7} AES} 7+
E7]5+(Supervisory Body)2] 591& &3l ERlsk= A4
2l I OoJtHUNFCCC, 2024). K-ETS QJFAMGS 7
= W7ol AR AdstAY, AFAAE B4 ARIA
S A}t A A4t HHES ARtsk= F 7HA A27F 9l
THLee, 2025). ZEAETE A AL 2% F 7t
2} F& F 7}A] Edo]| ItH(Gold Standard, 2023).22) H]
2tz ol TAR HHE ofoltyo] EE A|&Sto] i
S ARt A 3 A|AS 4= Lo, HEE 53
A7 AE 4 35 & 29et A4 Y #HEE 5
w5k sk (Verra, 2025). DACCU Ao HIHE 7
I A2 Alwnith A6 2o W e B
£2 o7 E{sk Sl=dl, VM00492H= CCS X 1y
£ o}, VMD0056 (DAC E3) ZE, VMDO0058(A % A
) BE, 191 PSSl BES EE(VMDO0XX)S 5
Q15to] A F3HH(Verra, 2024).23) AFQJA= o] &9l &

EEL 2THe] B4 AL 55 5 Uk A64E o

ook oy K

Qxfe - 0]giof -
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AYUZI ZEAWMGEE ofg 5218 DACCU & =
HZo] BAgt uf, A5 WHE Y HAE AAof gt

Z3old, CDR HHO AMYSHE I8 83 MRV
FETE 28 wgro] ek IRbEQl A F4E 0] o
AR 71462 $408 3 MRV AFE A3 o
U AA 71 AR B4 MRV 845
AFIS} B Eo] AFA o7 g5t Hiotof| tigt At
£ oby] RE3 A"t 53], DACCU 7|&9 4%,
MRVO| tjgh A7} AgHH o2 o]FojA gt} AP
EAAZ Yol 4] DACCU 7|8t MRV WP Eo] g5 74
44257 9loul DACCUE A& 7|&dE=E EAJo] 4
olste] 7|& WHES IY=E E= HEXHOE HEo}Y]
ol A7} &A%t} wEkA, DACCU 7|& 7HdAre]
PN A ArGSt HHES AAT ff MRV 84& oJ¥
A FARCRE A8 AQIA, i I 3oA oln]
gt TRAIAZE A sh=] o] digt Bt AdAol1 4F
HQl A4t "g8sitty & & Qo

ook

=2

S|
A1)

w
HI
fulm

5 Q17 DACCU 719] 7]9sto] €ha 252
w57 918 AQiso] v Wag Al YHE ®
2 £k 914, CDR AW Aol AHg W
=53 P9, MRVY $24, 54 CDR F2Y 2
Teslolof & MRV 87, 123 MRV 8L @3
d8 mas FWA APAgo] ot =3,
DACCU 714 ##s|4, Teislojol & MRV 2750]
T Rojgon, B dAFoAE 27 o4 AR A
2shglet. 2ad, 7129 AFE DACCU 714 AMgstl
Fag MRV @70 ZA0] dsd T2 AAT,
A7) 7] Q450] ol A ASS B2 A R A
of 91014 ol@A] Agsjo S=A| 13 Hojait
QAo AL THEm A gk
AA =, 2ol 4 DACCU 714 & A% R&D7}
AYHL glov, G5 AFALS £ Yk E 4
AHOR DACCU 714 7HIet Wzt 7QSe 2772
AEARE ARSAA B AL BR AAH
QAP WS et Qo 2t Al Aol
A e} 2ol, ol 7|¢lo] pRe A o]

Sh ot e ok

22) FEAHGES B, AR = P42 A4 RE AlE, PHE 2 A, AR AR, olsiEAA 9ded, HSd, 7

SAEYS] 591 £45 WETHGold Standard, 2023).

23) VMDOOXX®] Z% o SSWa7} Rolulx] e @ ALF U PEEo|THVera, 2024)

Journal of Climate Change Research 2026, Vol. 17, No. 2



A7 IHAEY ! EEDACCU) 7iz 7|Hh BT Al Y2 =22 2ot FAY 37 437

AHoz Q5= MRV 247 H3lsh=A] &, ALY
HHE Y oA s Ao, T
A HHE 5Q AR, IHE 3919 43 E A 89,
FT A A geto] tisid s AtE Hih gtk o]
ofl, & A-ollAl= vzt DACCU 7|& 714t 7| 4E°]
At WP 2L AR HoZ Auret o ghohralls B
< Totshal % ojydt AR o] WRFHA] AmHE
A} gieh o] F 918l, DACCU 7]& Atgste] a3t MRV
AA S oA 7HA] 8Rle g i) A|AH A AA, i) H|o]
21 AlYE] L, dii) dlofE F4, iv) (334 F7HIS
AQRh F7Hd, v) I8 @ IA FAA, TN vi) =
Al £ AP SHOE ARITHE /Hd Al 123E
< Table 13} Zo] A5tz g} 5 FEE2 7EH
og ZA st Ao, A& 219s] 2E2 DACCU ALY
o] 7+& AAA(reality)S FFZHOoZ wurslch

& Ae AT WELEA Aiiket BitE A5
71 o]f= 2yt DACCU 7|40 Fag=oln, 11 Fof
M AAHo R A WUE /S SEotal gAY

DA AYs AZsta Qloh Ajite] FF-, = S47]
Jom, LT 54 77 FFAKLOE 7IHe & 15E/
2(500 kg/¥ E+= 180E/91) CO, EF0] 753t DACCU
71€Z AWM HxE HFT o8 E 7HX 1 Utk &
71&ol sl Aiites =W oF SAaAR S=ovAlE
o HEHEAHA LFEAIG A HHE 55 20224
AZstlet. 3, Bite 437 dA=EHA 7)¥E
DACCU 7|&& HIRFO R CO, 2 AEZ EYE it
&394 AT FAAHKES)o A HHEES A&
staith 71 23 20249 108 A HHE IS H 550]
o|Zoj At} & 7|UEL Table 29} o] H2E & Yt
o] = 7]94L EU3t DACCUT= 7]&tof &31A]t A
5 71&, 7145 15, A HHE ASAGFE g4
APgEE A gAY SollA &Zol7t Sl B o] F

AN
A 7199 HHES AjFog vl S-S =5l=

Table 1. Considerations for developing DACCU technology business methodologies

Elements for MRV

What needs to be considered

System boundary

Has the scope for calculating greenhouse gas emissions and removals been clearly defined,

including all sources, sinks, and reservoirs (SSR) affected by the business activities?

Environmental Baseline scenario

Additionality business activity?

Did you provide a scientific and logical justification for the greenhouse gas emissions or

removals from sources and/or sinks that would have occurred in the absence of the registered

Data quality

Have all assumptions, parameters, and data sources required for the mitigation calculation been
specified, has data uncertainty been accounted for, and have appropriate quality assurance and

quality control procedures been included?

Permanence &

Reversal risk management

Has the characteristic that CO, removed through removal activities is not re-released into the
atmosphere but is safely stored for the long term been scientifically proven, and has the

reliability of that data been secured?

Additionality

(other than environmental additionality)

Does the project demonstrate that it was undertaken as part of additional efforts beyond what

would be undertaken under normal business conditions?

Alignment with

international standards

Does the domestically developed project methodology align with the existing rules and

procedures of the international carbon market it intends to register with in the future?

Source: Formulated by the authors based on the section 2.2

24) 971 ¥ CO, o] obd AdujEdolA 25t AR £ Z-83t

oret.

el CCUS 7|2 At &4 tides uHstA &

i
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Table 2. DACCU technology commercialization methodology development company

Firms Firm A

Firm B

Firm scale

Domestic small and medium-sized enterprise

Domestic startup

Technology
type

Wet-based CO, capture

Electrochemical (fuel cell) based CO,

(pavement blocks)
Generated products - Mixing CO, into concrete/blocks
— Strength enhancement

— Permanent CO, sequestration

Mineral carbonation and its application to concrete

(@ Metal carbonate
- Solidification upon capture
— Long-term fixation as carbonate

@ Electricity produced by fuel cells

Distinction from Development of CO, capture agent
existing DAC

technologies systems

- 10 times higher performance of amine-based

Electrochemical-based approach

Project methodology
o Mandatory Carbon Market
submission

Voluntary Carbon Market

Source: Formulated by the authors based on preliminary research on and prior interviews with two firms

4] &t ok MRV AAG 275= o4 7}
=] HsiA F 7 71do] oA HILR=AE o
ofstal Wlwete =M, Y DACCU 7|& At 28
YRS e 7hsda Alofe] =d
ATHL Hk

s A= 71 271 719 932 E, DACCU 7l& A
YHE AL Al 23T ol IS SHLE 220
A AS HAERAE Ader AAfstal, ofd 7]uket
A A2 24L A o€ EWE, 20251 8
Al
=2

[¢)

A 7199 718 FE, 7l AL, W
HE Y A Ji% 7 2AR AYEAS &
MRV A A2 674 iﬂif"&%ﬁ Zél o=, 7IdEc] 4%
o disf Medez A4
1 S9e Edz, 47
ol 67) FE ZZol s HHE MY *1 01116“—“—1]

4

—_—

_E.EQ.P,l"fU[Oﬂ',

A=A o A2EY. of 5o o
271 49 59 W2 merstert

% ol% o} YRz Aelstel 27 719g Hlwsll
o o] AWPL EXZ, FHUL AR ZUL ot
91, o8 Evl2 o7 Yue 2] o ARskt ANYE
2 =331, ol2 EXE 434 ARo] AUA
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Table 3. Specific elements and checkpoints for six MRV elements
Elements for MRV Specific elements
- Scope-setting
- (@ Physical boundary: What elements are considered?
- @ Greenhouse gas emission sources within the boundary:
System What elements are considered?
boundary (ex: baseline emissions, project emissions, reversal emissios items, comprehensive

consideration of fugitive emissions)
- Presentation of scope-relevant conditions

- Whether applicable or inapplicable condiditions are defined and clearly presented or not.

- Concept
- Whether the concepts of removal and emission avoidance are recognized and inlcuded or not.
Baseline - Baseline scenario
scenario - Whether the firm explicitly presents specific assumptions or not.
Environmental - Whether baseline calculation formulas are presented or not.
Additionality - Whether fixed factors and corresponding data are defined or not.
- Data source

- What are the size and specifications of the facility where the data is collected?
- Data Measurement Targets
- Whether the measurement targets, measurement methods, data units, recording cycles, QA/QC
procedures, and data sources are clearly defined or not
Data quality - Data source . . .
- Whether the variables relevant to the reduction calculations are clearly presented or not.
- Data Longevity, Continuity, and Actual Measurement
- Whether the firm obtain continuous measurement data covering a period of at least 12 months,
as required by the certification body
- External Consulting Equivalent to Third-Party Verification
- Whether verification by a third-party or not

- Permanence & Reversal Risk Rules

- Whether the firm recognizes the significance of permanence and reversal risk or not

- Whether the firm understands the current status of relevant domestic/international systems or not
- Addressing Permanence Items in Methodology

- Whether the final outputs from carbon removal activities are permanent in terms of technical
Permanence & L
. characteristics or not
Reversal risk management . . .

- What is the basis for its permanence?

- Whether the firm recognize the significance of permanence and reversal risk or not
- International Carbon Market Entry Consideration

- Whether the company is prepared to address permanence and reversal risk management in

anticipation of its future entry into the international carbon market or not

- Requirement from the carbon market where project methodology was submitted

. . - Is legal and institutional additionality required?
Additionality

. - Is there any other additionality requirements?
(other than environmental

dditionality) - Verification of required additionalities
additionali
Y - Whether the firm analyzes legal and institutional additionality or not

- Whether the firm analyzes other additionalities (economic, universal etc.) or not

http://www.jccr.re.kr
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Elements for MRV

Specific elements

. . or not
Alignment with

international standards

- Compliance with international project methodologies.
- Whether the methdology is developed based on ISO 14040/14044 Life Cycle Assessment (LCA)

- Whether the firm refers to approved methodologies in the voluntary carbon market or not
- What other references are applied?
- The difficulty of achieving full alignment with the methodology

- whether firm’s technology used differs from those employed in international methodologies.

Source: Formulated by the authors

FEF Aol PHE ALAL A2d BA A
BAste], 1 27, 4824, Bh 2AS P AA
flok @t % 71900] AHE AT AAL 1 W, =

g Fx, AFHoNA F3T Zpo]E Helrh
A, Aiite o724 gAAERl K-ETS QFAR S
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Firm A

Firm B

- (Scope-setting)
(D Physical Boundary

- CO, capture facility operation phase

End-user utilization phase of capture products (mineral

carbonation and concrete)

Geographic _aspect (indirect specification of domestic /

- (Scope-setting) System boundary based on life cycle assessment
(LCA)
(D Physical Boundary
- CO, capture facility installation phase (Construction materials
and energy use, waste discharge)

- CO, capture facility operation phase

international geographic boundaries via national power

- End-user utilization phase of capture products (metal carbonate

emission factor adoption)

@ Greenhouse gas emission sources within the boundary
- Baseline emissions (No separate emission sources specified;
national GHG statistics used)

- Project emissions (GHG emissions from fossil fuel/electricity

use

- Reversal emissions items

- Partially considers fugitive emissions

: Does not consider upstream emissions during the installation
phase of capture equipment

Considers fugitive emissions from transfer line-related
equipment and during the injection process. However,

emission factors for the upstream phase were not applied

- (The way scope-relevant conditions are presented)

- Insufficient definition and setting of applicable and inapplicable
conditions based on equipment life-span, project boundaries, and
methodological characteristics
Omission of justification and source documentation for all
conditions, leading to request for revision and supplementation

by the certification body

+ electricity)

Geographic  Aspect (Indirect

international geographic boundaries via adoption of ‘k-country’

specification of domestic /

power emission factors)26)

@ Greenhouse gas emission sources within the boundary
- Baseline Emissions (CO, treated via DACCU capture process,
greenhouse gas emissions from power generation, greenhouse
gas emissions from fossil fuel use)

Project emissions (greenhouse gas emissions from fossil

fuel/heat/electricity use)

Emission reductions from substitution effects (substitution
effects based on the use of project deliverables, e.g., replacing
existing industrial raw materials)

- Reversal emissions items

- Comprehensive consideration of fugitive emissions

Application of upstream emission factors related to
construction materials, energy use, waste generation, land-use
changes, and relocation of existing facilities during the

facility construction phase

- (The way scope-relevant conditions are presented)
Clear presentation of five applicable conditions and three
inapplicable conditions based on facility life-span, project
boundaries, and methodology characteristics
- Reasonable presentation of the necessity for boundary condition
setting and relevant sources
- Conformance with the methodology application conditions of the
‘KCS Reduction Performance Methodology Evaluation/Checklist’
Presentation of representative greenhouse gases per emission

source (CO,, CHs, N,O)

Source: Author’s summary based on the main text

Note: Common points between the two firms are underlined.
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Table 5. Baseline scenario
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Firm A

Firm B

- (Concept)

- The concepts of removal and emission avoidance are recognized and

(Concept)

- The concepts of removal and emission avoidance are recognized and

included in the baseline and project scenarios.

- The concepts of removal and emission avoidance are not specified

in the baseline calculation formula.

(Baseline Scenario)

- There was no explicit presentation of a specific assumption (baseline
scenario) regarding the emissions that would have occurred if the
DACCU project had not been implemented

- The baseline calculation formula is also absent.

— The firm received a request from the certification body to
the The body
recommended to present the procedure for selecting the baseline
scenario according to “CDM TOOLO2: Combined tool to

identify the baseline scenario and demonstrate additionality”.

review baseline  scenario. certification

- Fixed factors and corresponding data applied using single emission
statistics data
— Instead of presenting a baseline emissions calculation formula,
statistical figures from the manufacturing and construction
sectors were cited by referring to the sector-specific emissions
trend tables in the National Greenhouse Gas Statistics
— The firm was requested by the certification body to present

monitoring methods for each factor and data

included in the baseline and project scenarios.

- The concepts of removal and emission avoidance are specified in

the baseline calculation formula.

(Baseline Scenario)

- The firm explicitly presents examples of the situation that would

have occurred (baseline scenario) if the DACCU project had not

been implemented

- Various calculation formulas are presented for each item based on

the baseline scenario

- Fixed factors and relevant data are defined, and their sources are

cited.

- Consistency with system boundaries is ensured.

- Prior to the submission of project methodology to the certification

body, prior confirmation of the baseline scenario's logical validity

was confirmed through verification by a third-party institution.

Source: Author’s summary based on the main text

Note: Common points between the two firms are underlined.

27) "o]Agl AU e X474 HAE “CDM TOOLO2 :
ot AASEE FX

Combined tool to identify the baseline scenario and demonstrate additionality”®|
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Table 6. Data quality
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Firm A

Firm B

- (Data Source) Approach based on
actual small-scale demonstration

(daily CO; capture capacity of 500kg)

- (Data Measurement Targets) Lack of systematic definition for
QA/QC

measurement targets, methods, units, recording cycles,

procedures, and data sources

- (Emission factors) Variables* related to reduction calculation are
presented only within the project scenario
* Examples: Power consumption emission factor, fossil fuel usage

emission factor

- (Data Longevity, Continuity, and Actual Measurement)
- Difficulty in securing ‘continuous annual data* based on one year
of facility operation’ as required by the mandatory carbon market
* Examples: Annual capture volume, annual electricity usage,
annual emissions, etc.

- Some data prepared based on estimates

- (External Consulting Equivalent to Third-Party Verification)

- No external consulting was made.

- (Data Source) Approach based on
actual demonstration (specific information is not disclosed)

- (Data Measurement Targets) Specific definition of measurement
targets, methods, units, recording cycles, QA/QC procedures, and

data sources for data measurement parameters

- (Emission Factors) Clear presentation of all variables* related to
reduction calculation without omission
* Examples: Emission factors for carbon capture by-products and

others (specific information is not disclosed)

- (Data Longevity, Continuity, and Actual Measurement)
- Obtain data from actual demonstration (specific information is not
disclosed)

- (External Consulting Equivalent to Third-Party Verification)
- Auditing was completed.

Source: Author’s summary based on the main text

Note: Common points between the two firms are underlined.
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Table 7. Permanence and reversal risk

Firm A

Firm B

- (Permanence & Reversal Risk Rules)

- Recognition of significance

- Understanding the status of domestic/international systems

- (Addressing Permanence Items in Methodology)

- (Technical Characteristics) Based on the assumption that solid

carbonates possess relatively high permanence

- (Basis) Statement of no leakage based on references such as

international methodologies and research papers

- (International Carbon Market Entry Consideration) Project methodology

was developed primarily for registration under the domestic
emissions trading scheme’s external projects, thus the firm does not
consider the permanence risk management systems required by

international carbon markets.

(Permanence & Reversal Risk Rules)

- Recognition of significance

- Understanding the status of domestic/international systems

(Addressing Permanence Items in Methodology)

- (Technical Characteristics) Based on the assumption that solid

carbonates possess relatively high permanence

- (Basis) Statement on the assumption no risk, given the absence

of separate guidelines on carbonate reversal risk within domestic
regulatory conditions
(International Carbon Market Entry Consideration) The firm
recognizes that international carbon market requires stricter rules

on permanence and reversal risk.

Source: Author’s summary based on the main text

N

ote: Common points between the two firms are underlined.
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Table 8. Additionality (other than environmental additionality)

Firm A

Firm B

- Requirement from the carbon market where project methodology
was submitted:

- Legal and institutional additionality

- Economic additionality

- Verification of required additionalities above
- No analysis of legal and institutional additionality

- No analysis of economic additionality

- Requirement from the carbon market where project methodology
was submitted:

- Legal and institutional additionality

- Universal additionality

- Verification of required additionalities above
- Legal and institutional additionality was verified.
— However, the firm’s analysis was for the approval of
methodology, not for the project approval, the certification
body will recheck based on the legal & institutional
standards applicable at the time of actual project
implementation when the corresponding mitigation credits are
generated.
- Universal additionality was verified.
— Analysis on aditionality in terms of R&D investment and

technology development was submitted.

Source: Author’s summary based on the main text

Note: Common points between the two firms are underlined.

Hog gAh kA 7|&S 1ASHLock-in)gFR] gotok
S QS (Gold Standard, 2025, p. 8; UNFCCC,
20253, p. 12).
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Table 9. International standard alignment

Firm A

Firm B

- The firm pursued compliance with international project methodologies.
- Methodology was developed based on ISO 14040/14044 Life

- The firm pursued compliance with international project methodologies.
- Methodology was developed based on ISO 14040/14044 Life

Cycle Assessment (LCA) international standard guidelines.

- VERRA methodologies were referred to.

— Primary reference was CarbonCure Inc.’s methodology

(VM0043).
- Methodologis of Gold Standard and PuroEarth were considered

- Complete alignment with international project methodologies
- The firm’s technology used is not exactly the same from the
technologies whose project

methodologies are accepted in

international methodologies. Accordingly, a revised approach can

Cycle Assessment (LCA) international standard guidelines

- Conservative assumptions and the principle of avoiding double
counting were reflected.

- VERRA methodologies were referred to.
— Verra’s DAC-related module (VMDO0056)

- The high-quality CDR standards of particular private firms was

considered in the methodology structuring.

- Complete alignment with international project methodologies
- The firm’s technology used is not exactly the same from the
technologies whose project

methodologies are accepted in

international methodologies. Accordingly, a revised approach can

= O

be needed. be needed.
Source: Author’s summary based on the main text
Note: Common points between the two firms are underlined.
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