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ABSTRACT

Negotiation on ‘removal’ activities on the basis of article 6.4 of the Paris Agreement is underway. Removal refers to
mitigation activities to capture CO, from atmosphere and store them durably in reservoirs or in products. Recent negotiation
agenda has included the extension of eligible removal activities other than afforestation & reforestation and the relevant
specific rules under the Article 6.4 Mechanism. The UNFCCC secretariat received stakeholder inputs until October 2022 and
national positional reports until March 15, 2023. For this, Korea prepared a national positional report by forming an expert
group in relation to land-based removal activities in sectors of forest, ocean, and agriculture and engineering-based removal
activities. This study is the outcome of exploring an appropriate national positional setting from the perspective of direct air
capture (DAC) technologies as a part of engineering-based activities. Removal activities have failed being admitted as eligible
mitigation activities due to the issue of permanence in storage (of GHG or CO,). There are four distinctive elements regarding
the permanence of removal activities: i) diverse reservoirs and removal methods, ii) diverse storage time, iii) fungibility
between emission reduction credits and removal credits and between credits from different removal options, and iv) methods
to minimize reversal risks. This study attempts to identify the issues and positions of DAC technology-related stakeholders and
to establish appropriate national positions on those issues on the basis of Korea’s research, development, and demonstration

of DAC technologies. This study concludes by summarizing Korea’s national positions and suggesting future actions.
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Fig. 1. Types of mitigation activities under the CDM
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2AZFAAA(GGR, greenhouse gas removal) T+ O]
AFSFetAA| 7 (CDR) ol 718k A A &50] S35t
A o723 QEkD Tt CDR He FEHE 4]
E°] 2 7HA7} Qt}. & =EolAE 7| SRSt Bt
B2t sf(IPCC, Intergovernmental Panel on Climate Change)
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i) s 719 B=SHA W, i) A Fekek] W, iv) 3
5+ "FHO|TH(IPCC, 2022, Cross-Chapter Box 8). HA,
4 7N AESH o g = AFHoR HWo| &y
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tation), AFH3+2] 7l Al (improved forest management)< H]
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v o g2 B251E (blue carbon) 2|2} 3

4) FIQF %919 Y AE-2 ‘Recommendations on guidance for activities involving removals under the Article 6.4 Mechanism’©|C}.
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oFH]25H(ocean fertilization)7} TjIEZ o]th9) =] E5}ehz]
YuozE Fu olHead Hay Bee Bt
L 73le #5Henhanced weathering)?} 1Y LZ-2|s}
(ocean alkalinization)7} QIt}.10) bpx|uto 2 51512 HiH

oz d7] 9 olitsRAE 54 B A4 ZHAIE
kel ,Q_;]_oq 3}61-;(4 og %A o}_ 7‘1X41’4]7]£T£7\1(DAC) 7]3]—

o] ZFEo] EgET, ol A AFH DACCSS
DACCU 7]<0] 3= ch(Ibid., Sec. 12.3) StH, Al6.4%

HAUEY F=717+9 4%, 471 Yl 7HA CDR HH=
FolA R4 7P AT s g S BB
WIS <EX] 7|4t A|A E5(land-based removal activities)’

oH=&
oty sk i) X 7alekd Y @ sekd HPHL ol
El 719t AlA 5 (engineering-based removal activities)’
S8 Aokl JATHUNFCCC, 2022d).

22 39 71N HIHol i BAol woAA U
(IPCC, 2022, Sec. 12.3), &5t& HILH FHoJ|A X DAC
710 7IHker FEHE] High Aol EoAaL Sl
(Ibid., Sec. 12.3.1.1). DAC 7]& 7|4 JLHEL tj7] &

s}
[uksy R
o =1

AL 717 HEL o o

o0 S, % ST
g WA ol usiEs

and Oh, 2022b, pp. 14-20).

2, 0] DAC 7]&g &85t DACCS 7|&2 47|
ot AE 2-9“ OPoq A5l A7gsto] A=
SH= 7]&olth &, DACCS 7]&2 7504 o]itaket
A5 ZYste V&, ZYE oKERAE %5k Vs,
T18]al o]F AFoll A5t 7lso] AdE A 7|&o]
TH(Song and Oh, 2022a).

1231, DACCU 7|&2 7] 59 ol4tetgtas 23
St DAC 7|4 E83th:= 32 DACCS 71 5Y
st ZHE oAt AE ASAFA0 AR st tiAl
7 AAE = FE PYAEo 7 A ESHproduct)FOE
A, oA E d7|2EE 7 S AFCE F
2]5F= 7]t (UNFCCC, 2022d, Appendix H para. 3).
wjehd, EYE ollsieas ARIBA AlH Ao

8ok, A= A 59 Set A +8 F=

of olstetaE EU ofFol, oF BT ofgA A% & WHelE BES, UAET WY 59 ABUY 5 o
= Aokl wet 317\‘33]17] AR - AFHDACCS) Fet o]itateta: g 7]&E50] DAC 7]&9 olo] A=
N3t APY7] BaER - BEDACCU) 7142 T2 =k ol 88 Bopl thaksichs o] ot 71
4, DAC A5 AL e T A 5 S A A A A8l el A A
Al I AA ;o7 LBSE L Qitk &4 TR L 0] St Folo]ti(Interagency, 2021; Mac Dowell et al., 2017).
Ashekat 2ol WRH & How Bof o} gt ol
2 945 54 TSk ny Wyow, wat ojg 2.2 S ETL
oA guthe GA S8 Sl SAAA WS T oy aipm ek o), cOR Wl Theret 24
|2 719t AFAZCR oA E ZATH) =ol Zals = =
0] =2 Jd2 75l Ay FHL 7%7% ZAAZEE =l ‘J_XHO]—U% ol Anel FHES A7 AL - AS-
o}j@ﬁ: WS Belod - gk o, A4 Ege o  DE T A E At °1° shek el ol
- S M o, s g CDR %‘31‘%5—*— s 85t Hol ol &5
ARtAE SYF 08 Hojgd 4= e 1A FHY = ~ o v
: 718 - AAA 7}—*4<feaslbmty>e el AT
WA Bestol oSS Ehehe ol BE g -
s ot WROLREE b olmolan dwd, Mok 4314 - gAY Sudl
£ T8 Hborowy TR VISELS Y T A o) e 28408 Rek @750 ool
L slsrExz|e 5 AAE Qs
= SiErEd & BARHimpregnated) ZHAE AHESR=H, 1 Uth(Honegger et al., 2022; Waller et al., 2020). T3Sk,
8) I3, ZFEE 0|83t Hlo| QoL S o]AlslEtA EZ] - AAH(CCS, carbon capture and storage)T ZAEA]Z] Hio] Qo A|etA X A%}
(BECCS, bloenergy with carbon capture and storage)@ A} 7|4k *“%013'] wyog EREdh
) EF7HE BER g4 80l £2 FXE FA(tdal marsh), PIRE, iz 59 At A B 24 AAo] Hojd A Eg] &
&5 ARshe A uidt. sigu| St vin 23F (near-surface)q] omﬂg; YR TFS Z/MA tir] 29 olilEEAS
ke A ETAES SAHAA oA E A%ste Wit
10) Z3He F3let olilstgtart AAFoE HA Zdchs FAE 9 BAY FEZ Zol #HAS VKA V1YY HE: WEE
Wil & B, A, vkl R wyolth. £ ol#dt dEEA ‘a‘%g vitto] AR AS sieHe] dAHEE FTHA
o]AtslekA %—’F:%;Z_ =2 & A= olE HF LZEseta gtk
1) B484082: Ad 7|9k JESH grolgts &olx A3 ARgEh -, Aedz fAUS AE7FAE 4 € SF 7w

MESH HHS X

12) 7] EZoEs FASEENaOH)oL &
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CDR HHol tlA 7148l Sua A5 S0e 5
Aol TSR 7144k Hwo] ZE o], Sg CDR

FA0] disiA ZE F7h ARA 84, 94, T1E3
AAS A IHsk=E AT th(Sovacool et al,
2023). 387k 2 CDR 9 &8 54 A7l 3
olA 71&4 7hsA B ot AMElA - HAA s
9ol izt S840l AL Ao, ARA - FA[A 7h
54 Zwle) JA%to] gk A7t AWE L gUeie A
olth 71 FOIAE CDR HWE A3 ANE =EE
AA 23S ARG 5= Y= T AF(carbon market)’
87 A7 38 0|21 gdrke Holth

SAA% Q79 A4 theret CDR S4E0] 75kt
AA BE5S S =E2H 45 AHES 7€ daAF
oA QUHT Ao WAT & Q= 2laas FHOR
o]&0]X| 11 QIt}. Cox and Edwards (2019)= A7 &5
A AFE B ol 7IES] 2AVA HiE A
obQl T W uMAlS sk 91 dvlFonty &
AZ7MAE AASH: BeS AZSHA He =94 djo]
(moral hazard)2 o]0l % Tk g elFatal
 Uo}7}, Burke and Gambhir (2022)= 8i&A47 &5}t
AA &F 29| =94 gfjo] i 9o, &+ 7HA] ZA
2 o] stk shhi TR CDOR 84 SOIME v
8o We CDR §410] $HHO2 oy 71540l &
AL, o] 2 <lsf ¢ Hlgo] &2 AA FAY Hi+2 AF
W AFgolo] Bas A% Savt B 9 Bad)
g E e faat dEos ke Hge 4
7 FA0 7IHt F% ddEol UF ol=2A & AT
22 Badgol BT 49, B4R 71H0] Mikde
T YolA|= A7 E2ARH= Aot ', HiEo
A EAsks HiEol diRt 2A7FA S A 2 (emission
reduction) &-5o0] ‘F7Hd 0l 7|9tsto] AAT ATt <
Z A9 &4 - Bl - AZ(MRV, monitoring - reporting -
verification)©] ©]|F0]X| 1 QJ+= HHH, Carton et al. (2020)
2 CDR AE] gt MRV7L obd] RZa}n, o] R
of et Aidol He Basltin Fgwch o Uoll,
Carton et al. (2021)2 EtAAIA O AR+ AA A=
So] BE E5% /2 /XA 22T 40T &,

CDR {24 SHE Aol M= i) s &40l 2t 7]t

S LY o AT IRAEE(DAC) JIE 2E0M 525

SHRJAA] oy Fst 7|9t FAJA| o wt A A i
9] 4Zo] 21, ii) FY3 CDR FAolgte X Fof wh
24 1 AA AdIEol °E 4 oH, i) 74
(permanence)®] o] THE & Qlth= oAolth. o] & 4
2ot th29] Table 13} Tt

ol#g CDR F4S &&e AA EF< F2A170
ZA 7= Aol et £ E 32 7|& dtsol= EF
313, 7|3l 32 93 CDR 40 I o a3
Fofl w=t, CDR w42 A-85H7] sl TR o] T2
A AMFHOo R W2 gty oyl ®E CDR F4E
= HAaAFNA AEEFoE A ole oFF 7
7t A= ALR HRl: o], o]3 vt CDR wAE
of tis dH9] 7|ES AEsto] Bl BAThHs AF-E0
ULk ol2et 7|Eol= B0 ® ojitstetAa AA aE
A(efficiency), A8 A|7Htiming), 12|17 F=/J(permanence)
o] Qlt}. of7]A|, olitstetAa AA A& 7S o4t
sheta ZHE o8l 248 2 55 oA B85t =
A7EA HE ARES ouRith 48 AR AlA EF
A&t aARl ojikalers AA Atolo £ 8F= ARt
= Yuigtt}. 8ja G ol4kslieta A AT«

—

Table 1. Risks in the incorporation of removal activities
into carbon market

Preference of removal activities to emission reduction
i) | activities can lead to moral hazard of deferring immediate

emission reduction actions.

Preference of CDR options with low costs to CDR options
i) with high cost can lead to the lack of market demand for
i
the CDR options with high cost and the less technological

advancement.

iii) | Credit price can plunge by the influx of removal credits.

There is a lack of MRV of CDR options in comparison
iv) | with the high level of MRV of emission reduction

activities.

Qualities of credits from different CDR options are

v) | different, e.g. credits from nature-based removal activities

and those from engineering-based removal activities

Source: Formulated by the authors based on Cox and Edwards
(2019), Burke and Gambhir (2022), Carton et al. (2020, 2021)

13) &taAAoA AdEe sSAuEUS A A HZW(cap-and-trade approach)d} AF4] L% (baseline-and-credit approach)2 E3f

B9 EHOECD, 2023). AHHIHL sE&AA o] et &

Al(upper limit) T= FY(cap)o] 1A=L, ofd] 7|gts] Hj&5|-E-Eo]

) AHEAY Ex 73 e O, AT ol wiegel it o] RASkAL 71E wiEH baseline, TEHARRI0] FAIRTAL
7PERE W 2A7RA A wiERol HsiM AEAE SO ASste] AW creditsye S H @i 5= ITHOECD, 2023).
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u]X]= Al7Kthe time over which it will remain impactful)”
FoH(Chiquier et al., 2022, p. 2).

o] Al 7HA] 71 SO, ‘dT4E FAAOIA Al
AE % =90A 7HE & ulE A= 7IE 849]
oh GFAL2 oA, ojabsierA AATE IFE HA = Al
Zrolehal A= ARG, Bk 7hs] drgstd 2 H o]

A Be 2ATIAE 54 diAl “Adse 717t
(time lengths of storage)’= 2]U|3l}(Sovacool et al.,
2023).14) FAAPGO| A <G4 0] QulE 2= WAl ol
+ HIE CDR Aol 9t A|A A3pEo] ©HaAgo] 2
SrElolx E=7be] Higt 7]Eo] =7 giZoltt. o] 7|&
I HHSAE 27 H FAZCE duE 5 Qth

A, CDR HH olisletaE 23sto] £4 A%
Ax(reservoin)o] ¥4 7|7t AFste FZHo okl whet
A, olatettas 2 9 Aok AT ojdf] EEE
= A4l ol CDR o] E4Jo] 2= AAT
o] A4t} 19| o] ‘AAa 7t wje vhFsith= Fol
b &, et vjAE &Esto] olikeletAaTt A E=
o, A& PHES B A¥ou EY 4 Y 5=
A2, Agekehs] e FES, SFohE W ASA
oy AE 52 WMARZ sto 7+ wiA9] w4 AT
(carbon stock)9] ZTIE B ojAlshetast 3 U A%
ETHIPCC, 2022, Sec. 12.3). o|3t thaFsl mjH|Eo] &
Ast=tl, 712 CDMOA= “AHE A4 E &8t
AA Zsol dsiAgt 178E SHATHUNFCCC, 2001,
para.7(a)). LT, BARAIFOA of= APAE D-E5)A
ojL HAZIR] AA o= Q=T HoiAl= o]
Al g FA =97} o]FofR= Aot

=4, o] AAao] E45 AA Ao wEt A% 7
7ol JFE W=tk Y7t Toke IHA oFE wdt
Shi= o]l oAl gAY oA = 1004 (ton-year with a
100-year horizon)o] YHMZ 9l FHLo|7]&= SHA|RHIPCC,
2007, Chapter 2 Table 2.14; UNFCCC, 2011a, para. 5),
TRt A7 717442 ~ 1509)0] A 7] = SFHEH(IPCC,
2000, Chapter 2.3.6.3). CDR FILHo] &£35l= JHESC

e}
=)
ol

g - 2

e

A7t a7 & 10090 fHF v RA]1A] ok w4
FE 100382 24 de A7 e ggsi S,
CDR FAE 2t9] A% 7|7to] v thoFsirh= Holtt
ofof weta, G449 71z ol tigt 71&S FHEHA A
&51717F A gt

AR, 8 AA &0l 2T vAEE wijE 23
E(negative emission units)@} A7+ 7|& 7]HF &5 st
o] wl& ZA¥E(positive emission units) 7+ A 7Hs
d(fungibility) S04 HPEH(Burke and Gambhir,
2022, pp. 4-5). 7]& GaAPGolA = HiEY oA 247}
A HiEE A 9 Fol= ¥iE A (emission reduction)
&5 A%z A= o] FolA=H, ol& 595
A F23 71Z2L 714 (additionality) 0] T} 714
ojgt HE ATl AFAY &5 FA Al TS =
g0 B8 F712olofof jith= 22 9R|RITHUNFCCC,
1997, Article 12.5(c)).16) 19 Y|, ‘7|5 SA7IA A|A
&5 tisfiA wiEAHd &5 5L A5 o]
oJx]7] M= ‘G ol ZIEel YA wHEHE
Zolth. - ‘F7Hg o 71Hket viE At 5o 2R E
o] YR FFHA o 7Nt 2ATEAS A|A BEOR
FE O A o] tiA 7FeRt7HY] o A gAY
ol 7= AE 5 U7 ofFol oA =ho]
AUtk oI5 siEst] S8l HiEA SAAGT AlA TAA]
S &Este] e - A 7HsAdE AFESEALH(McLaren
et al, 2019), T= 2 - A Hl&2 A7 A 271t
AA 2R 1= Aok ke 4= UTHBurke
and Gambhir, 2022).

YA, CDR FHHol tefet A5 EAstER, o]
CDR SAHE=S &3 =59 AA 2d8=5 119 42 o
Al 7Fs/30l dafixE ZAE A7Iske A+ Aok &
A ol#gt otk CDR FAE 220l disiA P&atar
SAH O R FRAH olAtsteta A|A A HHEDR HF
AA7E S| F53 v o] & A F Afdsfio & 2
o] AFE 3l QJth(Carton et al., 2020).

A, H7159 2A7FA7E 23] 9 A E o] J-A]

14) B2, JUSHL ZAE opAS A A3t GTAOR AASHe 2 ARE ChErkChiquier et al, 2022). EF A7 AFAQ
oA 2 v, 97HQ AA7 obd AAAtemporary) AAZH OJEt Gl AL ohth FTA A FEEL Ak o]
Bagh A W oY e wol7l 9% WAUZCoRA A AF F5S B8 4 dUrkScot ot al, 2015, p. 422).

Eg, Tk AT st zo] P LE(peak)l] EET F9, AHE S-S oI5 AN AWAA Bgol IHY 9
S otk BE, 3 Lmo] EUsh gL 49, AN A4S 8%
A718HA She R4 §eS vl % SIeKChiquier et al., 2022).

=

O%l
L

(e]
=
S ol UA BAF WEAT BEY KL BHA

15) & QAAoAE AANH LkHOo g Kol HFa(reservoir)hs XHE 214 Fe}.
16) YEL “Reductions in emissions are additional to any that would occur in the absence of the certified project activity”©]T}.
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o2 AAElo} & 2AsIAT} grIEoR oA &Y
£ S (reversal) A4 Fo] WAYSH H2T BT S
QUTEID o] TAA o)A HE Azt % BB A
Aol o3 Aol FUT 7S 24 got 4z A
540] glolA| Zlol7] tEolct. olo] AL s

At 2ARYRE2 AL O Z =953l UTHUNFCCC,
2014, Chapter II1.B).
ojgfet ‘I TN AA BES oAl X

FA7)= Ao] T L sok & AEL A7) AFS
A, o8 Hejstd e Table 29} 2t

-

2.3.

AM X
o R = |

HI

T 91 A7) 2248004 =EH G THAA 1L
gElojoF & oAl 71X A 248 Y 7HAE o231 &
o] A5ttt Wl 7HA] BH_ A= 1) A4 E AA
A, i) A 717, i) 2R A 7R (eI Al
A A 7] A 7Hsd € AE HE CDR |4 3
YR 7] A 7FsA), 28 iv) DA A (reversal) &
A3 14 Wto g, o]l EHER Aot} sttt o]

% ggalol, B4 7 HYEYDAC) 7I&ol 719
Xﬂﬂ LS SHOE FAA A ==& olsi#t
AAES] W= B4 9 AHstaar itk

EANEE 2022 10E7HA] “AAE Ze A5E
ol s A7 SHIFHF AbR=of JFChS A&
o TARFZA], 7HE AR ofF(Ap)(Carbon Engineering),

0l

Table 2. Factors to be considered for removal activities
to be incorporated into carbon market from
the perspective of ‘permanence’

i) | Diverse reservoirs and removal methods

ii) | Diverse storage time

i) Fungibility between emission reduction credits and removal
iii -
credits

iv) | Fungibility between credits from different removal options

v) | Methods to minimize non-permanence (such as reversals)

Source: Formulated by the authors based on Burke and Gambhir
(2022), McLaren et al. (2019), Carton et al. (2020).

17) G A 29U B A F A9 Th 8 3y JoIA B
SREAR WesplE o, w448 Hele tudsold

18) $-2juteto|A] deforestationS

S LY O ATV IRAERDAC) JIE 2#EHM 527

Z2}9] Y AXHAP(Climeworks), ZA| Bl AA N B S| (IETA,
International Emissions Trading Association), DAC A%
(DAC Coalition), °f|o]Z8 & (Ah)(AirCapture), ZLE]1L B]A|
27} (BeZeroCarbon)©|T}.

B vbHo A A AF QA0 wEt oA A
Eo] AASE YA(QHS 53l DAC 7€ #H9 AHAA
£ 23511 oS WAREY] YL BTt EA,
DAC 7|% 9 J&S 20229 1Y€ AE7|97F &
3 @3k vmeh A, B4 S tete] DAC 7
% 2% A3} DAC 7]&9] R&D % T8 A% H|W
stk WA, 9-etele] DAC 714 48 A% U AWL
asto], A g4 ot Lyt ¥
Ystuzt gt

o

—

3. 4d

A
1z
]
40
]
I
il
o
rs
H'|
M
re
1

3.1, HA EA L MY x|

A WA BELZ AAL Felet HAHET. {7 THst
Aok stoA AA= BEsle F A
(removals by sink)'Z SJulgit. 2, t7] Z LA7EA
% obgst BEE 95, YARES o ojPel e
i) A7FAS] ‘HiEYol 9Jgt 1914 HE(anthropogenic
emissions by sources)’ I} ‘ZPS] 9ISt A A(removals
by sinks)’ & SHYE]QTHUNFCCC, 1992, article 4.1(a)(b)).
o, RARO| oF FEeEo] et FAL L LT
oA A3.3%0] Wad, “ol19]4 - W FZ ol Ex|o]Lo]
wisto} QIQITE(19009 ol %0 A - AxH U 4
g0l gHgtehof 7]QlshHs 2A7EAS] HiEHof ot
WiEea Bgo] g AAY 7o) MBS, 7t B
ozt Bad ] AETFs WokEoE 24

, B&A 19] ZARZF o] #3339 FoFS EA5H=T|
AR&-E Tty etal o] Qlth(Korean Law Information Center,
2023; UNFCCC, 1997, Article 3.3).18) = <S40 93t
AA &5 WA 7 “4rd o= P E o] Qa1 CDMO]
Al AR o] &8I T2 A2 Ed ARrELE
=o] 3t

a9, @y Aedx HAYSE stolA =95t
Ue A2 AACIEE, o= ‘Fdol 9Tt AAHE
oo & Mder & 4 itk 2, dHAAE AA,

P

b B71B0R rEEE AN Tt

http://www.ekscc.re.kr
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‘2 A7}A A A (greenhouse gas removal)’, T+ O] AIS}EF
A A|A(carbon dioxide removal)’2tal FHSICE. 1H G|,

a-

20228 &% IPCC Al62F H7IH AL o]iksletAA|

A(CDR)2H= BES AL&3HTL 9T, 0|2 “f7] o] &
Aot olasiEtas Q9dor AASte] AY 7|7t 5

QH(durably) |5 - E - s A4 Tz AlEFo Aot
= Aozt AFolg]a tk(Burns, 2018; IPCC, 2022,
p. 1796). 9714 F83t H2 F 7FA]o|t}. Sl ol4ts}
g5 AAS Adsts WA ASEG AT A
A B A oE FrfEo] QUth= ol o] 7|&L
Arglolghs wiAo]At A4 Holdoh Ee, HESH
ol ol o3t AA FHITHET ofzt AF3}et
(geochemical) T+ 3}8H4 (chemical) 7| &S &8t
Aowe ERTE Aow B 4 oo oE st
249] Q191721 Wso) ofyd AjeIHal okseks Fok
AA | I A Y=th= FHoTHIPCC, 2022, p. 1796).
o|= SHAIOA AAE BAT W, AA EFolA 1T
ofof ot= AA wiA e}t whA|o] At WAE A
gfista Utk A2 & 5 Ath

2 g4 Ae.ax wAYZE st AAC et o e}
#sto], DAC 7|& #H o TARAES TS AlA
G5E0] LS 5 JEE ZTLHQ HolE Yeof g
U= Y82 g 55, AA A1 #sto], DAC

I ol

o

2

rr

[ = R R o}

Table 3. Current trends of DAC technology in Korea

- Uy

e

7ol 719rsk A Fdo] Y1Ee) ekl

iAo ot AA
(engineering-based) A|A

IRl &3t

Hwv o

AA Aol 7129 AA &5 BT Aolzt=
A elof 7]8tsto], UNFCCC

oft}. olejgt ERHeI
Tk A AAS T LAV QHED

H2e] &3tel, o] F3

e
st

AAZ &

3 71 AA A2 Aol S, teke 3

95 744 AA BE50| 5557 thoiHo

e 3

A5t (Carbon Engineering, 2022; Climeworks, 2022;

IETA, 2022).

B3 AAL] of A2t A, DAC 7]& ofsjuA A
E& DAC 7|42 DACCS 7|&3} DACCU 7|&S &&
stof Z} 71e SHolA AAC Tt Helol dis) Bt Al
FAQ1 oAS WAlF-aL ot WA, DACCS 7]<of disf
Ae 23" ot aE Aste Al A A%
(geological storage)’ ¥} T slo], T E o]AlSletAE oA

A E= 714 AR AFo U5t A=
ZASE o|i5lerAE FEF SENSA|A
AAQ|(4h) HESHex-situ mineralization)S

o=,
slot=

4]
oA

Sl

A% gA0] QElolof Feka FABACHAiCapture,
2022; DAC Coalition, 2022). T+29.7, DACCU 7]&9|
qeii, Z9H olishea s A AA 85| 9
=jolof shu, 0| 9IehA DACCUC] 2Jh ZAH o]4t

Sector Name Description Date
. . Production of e-fuel by DACCU technologies was included Oct.
2050 Carbon Neutrality Scenario . K
in Scenario B. 2021
Oct.
100 Key Technologies for Carbon Neutrality of Korea | DAC technology was included as a part of CCUS sector. .
Public . A roadmap for DAC capture capacity was established.
Technology Innovation Strategy Roadmap for Nov.
(Year 2030: 1-4 ktCO,/yr, Year 2040: 50 ktCO,/yr,
CCUS Sector 2022
Year 2050: 500 ktCO,/yr)
. . A new R&D project was announced by the Ministry Mar.
DACU Original Technology Development Project .
of Science and ICT. 2023
A module for a DAC facility called “Zero-C”
Low Carbon e 2022
was commercialized.
Private A technology to produce concrete with captured CO, was A
ug.
GS Engineering transferred to GS Engineering from CarbonCure, a DACCU 202gz
start-up in Canada.

Source: Arranged by the authors

19) &3l ZYT olietetas 2UA Al (supercritical fluid) AE|2 X|F5AF40 FYsk= Aol ArtFolct. 29A ez, 4o

139 AAH(critical pointy ZIst= 2= I FE stoflA 7HAA He

5 =oAL Holy R Bt 7R Az mastatt
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StetAE A Sk wiAl’Ql AEol WIEA] Ao xgt
T ojof Sttt YAO|THIETA, 2022). DACCUE 75

oflA ZH3L oA AE B5HY AHE B IAFE &
Sff A9 AF ol AFAI7I= AR, 1A gay F4
2 E 53 Zo] W4-4d(durability)°] Sl= ol 21 A&

of AGA7I= E&ETt oty gkl ol Wi+
o] 2 AEZ AAksk= DACCU 7% 7|5t AA S5

of dhAE ASAIYLE I sFolof qttt= Aol
tH(AirCapture, 2022; IETA, 2022).

oj2{gt AFiAIS] WA FAT TSI, A|A gt
A E N ARIAY A AL T2 o] AE
g 5 Uk

(1) AAL] FAP 1} Bedsto], 7]&0] &4 Fd
of 7l9ret AA &5 Qo] 38 78t A7 (engineering-
based removal) &5 A6.4% HAUZS AA EFC
=2 QA3sfof st}

(2) DACCS 7l&2 13 ), A% Al AF A
it wAske], olitalgtao] Al - 7|A|5t Yo ot
ASAG 2l 1A|Z}t F=Fe 3t AT AA &5
o= QIAsfoF gt

(3) DACCU 7|&5& 18T o, 33t 7|9t A|A &5
A DACCU 7|&& AlA &52=& IAs|o} 51, o]&
A5 A oA =2 “AFE(product)’©] ESIE|ojof St

o|Z|3t ol AR} 7ol ZRket A Aol sy

A, Selere] A% AWEE e} 2ok WA, 5
B9 Aok AT B A 2Ye A
of Qi R WAl 7o) helAl, Selutete] gatslu
AA Aol de 34 2 Aesh B dote e
7} itk H feuett DAC 714 BET AEDE
5 Belstol, et gk Aol el Loje A
S FEAE AL, 20219 109 =EE 2050 A%
Y Auele, F Auele B b BEo], 45 %

Fo] zho] wiEeS ARafsty] 95t wWeto g tf7|% o)Ak
Seas 27sle] AR FAARE(e-fuehE W=
DACCU 7]&E &835t= A3lo] ZEghE o] QTHCNC,
2021, p. 63). 20224 10¥ T&% taZd A% 7]
& g4 Ao =Y S4F5H 1000 HA7|& 0] 2

20) 20234 3Yo)=

o LY G AEWYEAEEDAC) JiEs HEMM 529
FHAeH, & Ve F50] DAC 7lso] 2LHA

t}. EsH 02215] 11y E;:_r._-ﬂ FCCUS Bof 71&84l A
2 2= oAE DAC 7|&S 83t ojilslers A|A
E'ak —E—Eiv} 20309 AzF iﬁ% 13~43 tCO,, 20404
&tﬁﬁk 59 tCO,, 18] 2050 A7F EHFF 509
tCOZE J 4 =] i th(Interagency, 2022, p. 39; Ministry of
Science and ICT, 2022). § Yo7} S-&uet #st7|&4
HEAHE DACCU 7|&o] tist HH R&DE 20235
] 20253714 293t A F o] CHNRF, 2022).20 S0 &
H7F FEOjA 9] kg AduEH, F47|U%0 @297t
2 DAC HBE IY 2x& 4835kt (Song and
Oh, 2022b, p. 25). H7|FLo 2L GSAA&o] 7futch
DACCU 7|& AEFEQ 7HEFo]jit(Carbon Cure)2} &
gojol EYF olsiErAE TAE AL BEAE
e mstgn olet etelel DAC 7% Fu
20) AL ) 2 Table 374 2}, oj2fat L)}
20l AL DA, Aoaz dAUE] 23 7 A
7 (engineering-based removal) &=o0] QAAEL= ZAo| &
gyt fejsietal weE 4
O &, DACCS 7]&0)|A oJ4tsletAo] HA|-7] 48}
FAoll ot A Lol AS}F F=Yofl ot ASA%
= AA E5o= AAFdfof stthe FAo HisiAl, vkt
T2 Syt 7128 92 18T 227t o
DAC 7|&8qt ofue} sHA g ARgolA HA)sh= =24
7k M-S % dRbAQl ojikeieta 2y 9 A%
(CCS, carbon capture and storage) 7]|&o A= EL 33t o]
RSRHAE AR st AL B 20| 44 %o
B, ol CCS 7|49 & U TS v 2w Foja
olo|t}(Budinis et al., 2018). S|t 23 EX|, &

i

A BAL F7tAd 5 AAEe] 52 AR HrtEHe
AFAH A7 ZAHHKwon and Shinn, 2018). 3t 7]&

o] AFA%E 71& o, T AlSHbasalt carbonation)
o} 22 A5t A 1ol e B AE G4 Sgs
AtH(Shinn et al., 2019). o]&|st Al A& 7]&of st
Aol AL olft |Zo] YO OBt sS
Asol Ask= 7lwol XX T 59 9 ¢
S SITRe QAo Qo) ASIE 840l W]
22020179 A@LHe R S E3F X7 o]

gy
Mo 10

DACCU 7&9] 937/ REE, JF R&D Ar4Ql "DACCU A7 /IEAY —4 /:l%ﬁrxﬂ FE7F AAE QI

21) 71E AFAF 71E2 oiERAE AFol ARshe VIR, AstY deFold HAtAd 5 7t gl 35 ARs=

wlo] tmAol. el Ase] W% @
(Zoback and Gorelick, 2012). ©]o]|, o]AISIEtAE A5} &

ool o]Alslet

45 FURE AL AU

Sl Aol ol ofvzt, Aste] FEF oMo Aol B2

Soag g A4S SwE 4 o0

http://www.ekscc.re.kr
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I 711 fASH S35 oliksteta ASA% 7
<o dsiM=E B2 27 A7 =[0TG E3E 71E AF
A% 7leker A A H 02 AAo] 7hett A FE
SH(in-situ mineralization) 7]&©o] A A|A & Q. oF
AEHL Q= wE, FYYTAIAZ oo gt HET}
T ATH(Ibid.). 12y obFe] FESE} SR T AT
of 11F9] olitEAE FUsfof e A2 FUSHE
2, A4 875 AS=S Fotofsh= A4 o=
A& oF7|5kA] == T sfiof st= o aclo] &
5] SfaER= Ut olofl, Ut JA] AU B
E35H(ex-situ mineralization)E 11 #3}= Zlo] a3t A3}
olth. WY BETE AL YA oSkt F
2o 53} Zgo| o|Fol AL PHOR, o] F AL
Bsle] JFAog ZAIY 4 Ath(Bodénan et al.,
2014).22) @4e] FEIE o AYL & U oSS
Hol e & AN fEuEolA = w34 A
(backfilling material T+ reclamation fille)2 &-&35}=
AL AESH: 528, 59| A AA AT o] 24
gt oAt AE EAe] FEI WAE SO HFA A
Az &Est= A it ¥37e MEE a3 Sold
(Jung et al.,, 2021; KIGAM, 2021). otqt, |AQ] FESH
71&2 Wg £27F 2|3 H]go] AHiAor wrhe A
o] ¥ o7 XA (Romanov et al., 2015, p. 15),23) &
e FESHE % oliketeta Ao dish FRlE A=
HREo0] #A5f olF &3t AFAAS obd A7 of
g A A dHoltt. ok Etsta f-uEtol=
thRo] Hjgito] EASIERE o]2gt 7]&Z & L8Al B
shASt AEAA9 fiotez FeE 4 itk wEkA,
DACCS 7|&of|A] ol4kstgtao] NASHE &3 ASA%
WAE AA 528 AHdfof ettt T4l s &
uehs g5k 9B 7HE 287t itk &, 39
H ASPHES TEoly] A A&7 o] 9 A
o] fRtElojo} & a7} Q= AL ARdolth
npAeto 2, F5t 7|9 A|A &5l DACCU 7|&< <l
gslioF staz, ol fl A% WA= /- (product)’ o] L

g - 2

e

SrE|ofof Stttz Ao disf, JAl U] 71ed
AgS A EYA o3y Zrh WA, 247FA wlEA3
&5 stollA, CCS 71&9] BF, ZFH oA AE A
T Aot A wste] A ALt 2 ZYE O]
H| W2 gesto] 45 G502 QAus Ao] ofgA| ¢
o} 184, o]JAksletA 23 9 E-8(CCU, carbon capture
and utilization) 7]&9] 3L, T o|ASEIAE AFE
of Agstug o]itstetao] A I A% 7|7k 4H,
HUE o] HA Yot sARSEseE AFLA] &
2rch(Park et al., 2020). 13y Euetel d&E & A&
A4 GHIE goloiA] P2 H7HEE FAH2E CCU 7]
<9 g&o] EVIHTE HAMsta Qth(Global CCS
Institute, 2022). 1= Luyets, CCU AlR7]& ¥
£ 7]/ |A7E 33, ARl Ve 82 1]
& H{= o] 80% Fof HE7 2™ (Yeo and Kim,
2022, p. 5), CCU 7|&9] AxH 7|9t ¥loFsto] 7lEH
o] 4001719 Y F8ofoF T R 7|e E A
T o7 nZgt Aglo|th(Ministry of Trade, Industry and
Energy, 2022). o|2{3t AIZS EMfsH7] Q5ta] 20214
ol ASlERA EA - BCCU) 744 REW, L U
519} © ™ (Interagency, 2021), CCUS 7]& Zulo] tist A
T3 7Rk A5517] 91 ¥k AlGEI lo|(Ministry
of Trade, Industry and Energy, 2022), $-&|4&gt9] CCU
719 R&D % &8 42 HA /MAE Ao = 7|d=
o} o|zigt Wl A, tf7| Sl A ZHE olietAs &
&5F= DACCU 7|& 94| &8 etS t3letal 5 7]
&5 SE&F HdaFY 240] 7Hsttes AlA &2
g AdAEH= Aol FEuol fEsitt & 4 Sl
(Song and Oh, 2022a). AM, 22]U2kA4 DACCU 7]&9f|
gt R&D 2 AFASE AHE7F WA= QA TH(Lee and Lee,
2022)24 fEAF O R 2022 WA (F)ESFHE|
A 7] 59 olilRltAE Z5He] BN EF(NaCOs)
9 BAPEE(K,CO5) 22 &&= 7leS AMdSs &
5}91al(Song and Oh, 2022b), = AFA A= 2t
2 ¥%9 DACCU =7} R&DE A5} QI (NRF,

Y2 olsietas B4she WY WES A9 AFAA Fao] £8S W gtk
22) W23 4HE20] HYHOE X7 U A9 o2 Aol Ashs Tl AEOE BEF 4 Yrhinteragency, 2021). olo] A

oFg MHAH DACCU 7143} W7 DREe At

23) @78 FE3H= A% H[Eol oF 50-300 USDACO,E #4]
tCOy)Ett ¥535] v Th(Romanov et al., 2015, p. 4, 15)

24) & B0 &8d EH2 e-fuel A7 AFE

o, ol @AY FEsK17 USDACO) B Uit AFARES USD/

SL Ro| oh]u], DACCU Aol ek A7 A3E §I At AL ohch

thel, e-fucle] o] Hi ol4SiEAS DACE FFSHe Aol AAAHCR s kot ofx Sejrelds oY ot

F23) ol2olxA ghx gtk Wgol BA 9tk
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2022), olm] SHA AFH Hiel o] LU ®AFHE Al
U e Bof| tfj7] FollA ol4tetetAE ZAS AR
2 8-235}= DACCU 7]&o] Z3ke BHCNC, 2021, p. 63),
HAF DACCU 7|&of| tigt $-2{u12te] R&D H AFI3H
A7 7K Ao BRIt o]df, £-gygt= DACCU
7% GA] AlA o2 Q1 Eojof gtk YRS F
3 €art Qo

3.2. X% 7|2t

T A AP 2 375004 2 2A7IAE A
Aok miAe] A% 717k(storage time)' ¥} THAETH A
A7173F TRste], DAC &3 ol TAAE ] AAsk=
AL F13Y 717b o) Higt 71zeltt. F44 713kl F
gt olf= HiEA ol sl ol4tstetA 1Eo0] 3]
ASEe A 22 895 FE5| HsiAle 1o 43S
Sh= PRl R oAtEATE t7|SoA FFELE Al
A=lojof 517] w&Eo]th(UNFCCC, 2022d, para 10(f)).
A, Y 717 o] AlA BF9 IS B
25t A7+ A (temporal boundary)©|Th(Ibid., para 10(e)).
=77 AASE AERLEEoAL o] g 7|7+
40 ~ 1008202 AAsla Ut

olof] thsfiA], ol BAAES] Y= FEHEH, S
JLAAHE AHAIE0] A5 DACCS 7|49 749, 300 ~
10009 9] oJ4katera: A% 7|17t 520l 3= Hh, DACCS
714 718t AlA 5ol 40-10092] A7 AAE AL
= Al 9 A7IstaL, o]of gt Aol nFAE o]
of gtth= Yoltk(Climeworks, 2022). B Wol7, ofof
A (*he DACCU 7|& HoA F14 29 Apol&
AT DACCU 71&9] A%, F740°] & AEE
AYE )T FTA0l W2 AEEE T4 AU 59,
44 A=, EEfolofo]lA F)o] EARtt FHdo] F2
AFol oliksltAE AT HF, ol 40 ~ 100 =
O] A FShe A% 717k th(AirCapture, 2022). 5, A%
712+2] oA DACCSE] ¢ 300 ~ 10001 2] At 2]
o2 e Qi A7k 7HAAL, DACCU 7]&9 3%
& Aol wet A7) w9 A2 HFE A
Aow O 7|7te 7Hl A& sttt ol e A%
712+e] A YR A 717 (crediting period)t

et A SR AHe Eddein

o

25) Ae.azx HAUZ stolA Y AA Lol

7" 25l At F=717 dadA=, 29" 713t
A HAE AEoof s mie- I Wigol Ad JUTHUNFCCC, 2022¢, para 18).

B W O

7 [EAEE(DAC) 7ls 2EMM 531

3}]\

YY" 717k ARiolA A5 A Ro] EyE
= 7172 Yuigtth g @y A4z HAUES] AL,
HEA 7 AFG el ZEH" 77k, BAES Xz 59 7]
7ro] 23] 7341 7Fs o= o 15|01, BIPAIE S 109
ojt}. 3, Al6.4x HAUZ ‘A|A> &0l A, I+
g 717kl sl 1009 2] A)ZHE BAE FAHLE =95t
ULt o5 B O E, A A &Fo] gt A Y™ 713t
7A@ EA5tH, ol= 159 7|7ke] 23] 734l 7Fs 2

Z o 4590|tH(UNFCCC, 2021, Annex para 31(f)).29
EOIYA CDM sto| A 9] HE&A 7 AFje] A HE 7]
o] 15|zt 33|& o 4501, AlfxdE 9 AxE
CDME| 7%, 209 &+ ¥ 7J4(F 609) E= 3090 A
¥ H| WS, Al6.4x WAYEZS] AU 7]7to] AHS]
Zo]E AL o 4= QYTHUNFCCC, 2005, para 23). QHA]
1k uleh 2ol, DACCS 7148 183 71459 42,
AR AA 2E] Fua Aol B 2Ty Q1 7]
Zb0] 1% o Yol olo] talH CDR SHER
258 71200l o) AES FE fAES Aok dh
11 4519 tH(Climeworks, 2022).

A4y 712t} B-Este], g Aoz HAYE
o] AlFolggt2lo] 2021 12 =&Y, AA” &5
Q17 oFof et =A|FAdo] oAl ARSI wiEel,
LUt & thokst CDR FHEo] et A4 At
& AP IRED 29" 717t oie FAE0 At
ofZ] F5| o] FojAA] At =& AldERE R Az
doll gt AR djojtt. 1y dRtd e g, I8y
717to] Zojof BEAHH|E 3577t AA] Ao RIZHEAAL
9] A HolE S =8 4 1o ™(Moon et al., 2016), A

A 7te] FEAT dIE= FAISHEAE

At A4S 8t A3 o] FRSITHKim et al,
U2t7} DACCS 7]&0f 7|8t Ald&
ZATH oJASletAE ARSIl

7S B, A A Higt FRIe-8 A, FA A4,
Al -, A7HA B2 AIZE - e - H]go] Tl E o
of gttt 59|, ASAE WHAlS AT A ASAT
o] 44 7|7to] 400 ~ 10004191 AL w3 w, FA
o AA F&Y" 7|3te] a4 Aohal & 4 Uk ol
Syt A gy 717e] gisfiA CDR SAHEE 2}
S F= 948 Fo] Easits S HE 28

7 9.

2~
T
7
Ll

Y ROHU o R

A A, AA gEe A8k THEY
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3.3. UHl 7tsd

A 7HsAdell disid= A F 7HA Aol EA
ot A WA BHL2 DAC 710 7|9st A|A Aol
247t WiEAT A3ET diA 7R A (fungibility) =
7V E H=71e] ofFoltt & WA A2 35Ut DAC
710l 718Kt al st et DACCS 7o 719kt A|A
ZA3-=3 DACCU 7| 7|8kt AA Z2iE 7He] A
7Hs/dZ 7l He=7te o Foltt o2gt A ks
& 245t oA viE AA 23] oA =A
o7 QA= AFY WIHE(accounting methodologies)
o] Sith= A7t dQstrt.

AA, 7= CDM ZJollxli= DAC 7]& 7|8t A|A | df
S IAHh= AFY W Eo] EAit) oo tisiAl, DACCS
71& 719 e ASANEE FXIE 7191 FHEQIAIY
ojF(*Ht UL A(AD+= ol AR} AbA A4 DAC
71<&o] g8l o571 H7HLCA, life cycle assessment)
+HE AL&ofof grtal 5, FAH R Fluk
AR RS R84S AR EE5HIT 2hH, DAC
7)o 7]¥telo] Algst o]AkslEtA v &3] T (emission
avoidance) 2 °]ojd £ &= F5Z Ae4x HAYZ
Zglflof sith= F3o| QAT (AirCapture, 2022).

ojz|gt ol B#AR} AL EUE A7 EE
AALs| i3t HIQF QA= AguIE 2o st
Al 7HA A Aljkstar lek. A 82 IR AL
Ao g2, AAE Bl itEl= 2R 7S
ojAZRRE 2T FholH, thE L5 Qg viEH
4 gARE wiEFS ARt Hof ok &4, ojugt
g4 A3l (carbon pools)tt A 7EAE AHFOA Al <lE
|, o= A7t & AAZFS Hrh BHpFHo= A
U= ol sfigdtet2o AA, ghek AAE =3
o] & A Z(emission reduction)©. & o]o] A T}H,

Ir
i

fu

o )
ot 4>

A=7177F et 230 w2t sig &5 48d &
Ue HHE PHE B= PHE 22 59 B4 AR
o] Ag= 4 JTHUNFCCC, 2022c, paras 15-17). o]+=
AA ] et A R Eol gt v 7124 WEE
%}J—J_ o]r;}-.

olo] thaf4], DACCS % DACCU 7]& ¥Eo)A &
Uk dl 74 ARl disiA 42 A

=
ok A, AA AL SAEE Eeo AES 4

g - 2

e

5t7] $1gt ARto] wigEEofof gtth= DAC 7]& A
Al ol TAAET] AT} Z2 IS HL eVt A
th DAC 7] 7|9t A|A &350 tigt 4y 2] A4
-, BANF71B7HLCA) FHEC] DHoltt. AAEA
= DAC 7[5t A|A"of dfsfiA] A& Q1 AFofj7] o]4k
sheta QIMIED AEE 27 HA gdom, o|= <lsf
DAC 7| 7|8t Abjo] tiet Fg/do] REsitt. whebA,
DAC 7]& 7%t A|lA" A-g Al T Hlolg A5 Slof
A B =2 EfXo] QFE(Terlouw et al., 2021, p. 1709).
LCAS] JA2 “4F Tz AH| A A Aofjof] 231 23
A S AA75= Zlo]th(Ibid., p. 1703). DACCS 7]|&
o gt LCA Aol Fa3%F 42 HlZ A|AH] HA
(system boundaries)°|t}. 7]&2] CDR FLHoA= 8T
of| A-AlC|EZFA] L (cradle-to-gate approach)& Z-&
S gtout, o714 B Uo7t AR} & 0|99 A 3§
YA AEol= QFONA-FH7FA] H(cradle-to-grave
approach)©] & Q35}t}(Ibid., p. 1709, 1713). $HH, DACCU
7€ AdoAes ZE olkkRlgtAE AlEdete oY
of FU=HE d=@AAA=Y A 74 5 T AL
g Ao ZIA|ACF gttt EZE DACCU A9 A=
EE U2 AFo] AHEE o WS I JA 1T
g7} 9101} o]= DACCU 7|8t A|&o] T3t A|Fo] &
25| A= ooF = HolA 4Pgo] o8& & Ut
(Daniel et al., 2022). W2}4 DACCS 2 DACCU 7|& 7]
HE AM =] A 2ol tisto] AlARl AAE Bs] A
Jsto] A S MRVE 488519, ojdf] LCA IS 117
sto] Hegt A A old) 7|6t 5 YRS A4bsh
of gttt ofufj, HHojy} &0l dojt ZAHTIATE =7}
7t BAE Hlold 4= 3lo], ols= UNFCCC stoflA F3tst
I AEE A FA7EE & J2H(C2G, 2021), ©]of of
A= thx AAoA HEE thRA; gttt

=4, AA 2= WiEAE diE 1Y 3A 7te
doll diet Az #Esto], o] A|A A wiEXd At
2 1Y A sl tigt gAaart g2 £30A 5
ol Qltt. o] YAIE Fole WAL E, A|A ANE
I wiEA7 2ES A4E Asks Aol ok, AlA
R} HiEAd ERE EYStAY, AlA AP HiEA
7 AR 2ot Fdokes 59 12 ®Alo] AAEIL
Qct. olof THEA Ale4x HAYUZS P UoA
olfgt FLS 1T "RUt At 7]E CDMOA = A

26) YEL th337 Zt}h: “Any carbon pools and GHGs may be optionally excluded from accounting if such exclusion results in a more

conservative calculation of net removals”.
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A &For 29 - AxEW =AU, 2H - AxH
Ao oA HF EAE sl Yot f&
717kl AafiA Q= @71 713 8l &A(tCER, temporary
CER) E+= #7] 7|t v&H(ICER, long-term CER)<
Aeisto] WSttt ol= HiEAE &5l 71Nkt gyt
Hj&H(CER)T} FEHT} tCERS CDM A}7]| F29F7|7to]
ZUAA 4 wEE T, ICERS Hj&d QIA7|7to] &
U @7 steEoh vkEE tCERO|Y ICERS Fa7|7t
£ W&ol TR k2 tCER Ei= ICER
2 A5k AFgeflof SFoHUNFCCC, 2005, para. 36-50).
uw2hA], CDM stollA = HiEAd 2320 AlA 23=
Zro] HiA 7Fs/del @9 Ao, AA ATESY {87
7rol AlRtAQl vE 7Aoo g = F | Ao] FEE 0]
UL & 4 ok 29, S FA Ae4x HAUS
ol Al+= o] tCERO|Y ICER 2]o] A-GEZA] gk=t}. o]
A, WiEAd 2= AA 2aE 9] AT A4
& ol2A sfiof sh=7toll disiAl= oFd gol WA
k. 7H 4l RS AV /ol F 719
fo wEste] &Fsk= Aot HiEAH SRR
=3 9 B®ASYH 240l ojdra Be fEvE o
Jol A= “AAEsol 7INer d3Eo] 5-85H= Aol
T B ast, iESAA-AA WA7Fsdol 2A7F ",
TN A EEohs AR B E dthal B 5 9t
olo] thet FAFY AP Fol& WA, vt A
HollAl aRlskal 35 ofof dfet G4 Y= =&t
70l Wasie2)

A, AA A= WollAo] thA 7HsAdell et B
I fEste], 2= AlA dAEES B
Ue A7) A HPHEo] ISttt 984, DAC 7|4t 7]
=5 A8 AA ARG Al LCAZ} F4e2]o]m, o] X}
A 2935 E 519 gL 7153 w9 (functional unit)
ojtt. 7|54 T2 842 o] @917t DAC 7& 7|ut
AA diE 87 ol th2 CDR 7€ H838S
TE5HE AA AiE bl BlaE 7FssHA sh7] dieol

ot 7P FES g+ viE A DH(emission reduction)d}

ol &

Tl

%

(o}

—

o

>
o

N
N
-

mdd o d

27) W A64z wAUZo] 71E COMI Zo] AA FaBo| AT FA/HS FAL WE A A ARSI B4 A8kt
COMz} o] A|A Abgio] BATEE ol Zolch 20239 79 31U 7IEOR, CDM stolA MyEl HA| CER HH] (CER

S LY O ATV IRAEEDAC) JlE 2#EHM 533

Hege 250, olitsteta A7 E(per ton of CO»-
removal)S &% 4 QIth(Ibid., pp. 1709, 1713, 1716).

E£73], DACCU 7|&9]| 7|8tet A|A ZAipHEo] Al6.4x
HAUES 75 2HEE AFL7] SsiA = ai&3] 1
(emission avoidance)’ 7i'go] thst Q1% o] & Q5jc}. TheF
o] 7idol thet Q1o ofHrhH, ‘A &I (substitute
effect)’zt= & 7dE 28T 287 ok GHEA
Aoz stol A ASFEEOE AYU= ASHIS HIEA
A AA & F 7Aoot ot EA Aok @ Al E

£ ASRIoE HiEI o] it =97t Ao,
A H o2 JAYH TdstE o7t £ £k ofet,
A BB oA =7Erte AAlsh= Fou HE
Hol gt =R Eolqitt. oo, AlF F71 FAdollA
&35 7 g =oE o, BEEY dAEE =
G SAE R FAH 7|BEo] &Iy gt =
THIIAE 20239 3 15U7HA] AlET AZ 8F5HA
o} o|ZA HiE3]ulo] et S7HAIMA 83 ZHdol
A E olf= °olF FESte WAl weEk 11 Aido] =24
A7) fiZolnt. A& S0, HAaAE 4ol Zed
o] A%, YAH o7 AFLFOE AU wiEA
A 2ol &I 1] 7} L= ofof Jtrhal A28
dde M==9) AEAAA 7Hdd(right to develop
socio-economically)o]| Tt HAIR}FLO|A HZol At
(Philippine, 2022, pp. 1-2). B A HE3]9E A
Aoz Yot Sl=Hl, dlE S0 2A4A7A = Vs
= &85t HiEo] ydE £k UL, EIF oA YA
F5-Atdol A S AR 7]Htsto] oln] AT AR
A = A5, ol JA| HiEI] g = Argetti(bid., p. 2).
AL Mgste] M ARE F5F o+ Jod, /A
MESHA] 942 A%, NI o ojitsteta &
T HiEdo R Qliolof dtth ojujolt)29) o]
‘A’ B9t oty =7 A9 A H(policies)’
gilof A viE3] 9 E et Zolnt. ¥Hd, SHA A= Hl
SIS AR FEolA “SHAAR AMS Eol= B9
ol o9 A &8 AaL, ofdA] Aok A3}, JkkA o|A|

fF ot do ) ok

iE:)

ICERY] I¥ FX& 22 04%2} 0.1%°] EFHATH= Aol Hiz 1 ZA ol

28) o] AXGE &3] o= “oUA|, %, AZ, T, Aol A7 AT, 23 o AV HiE A g5l i (71Eel)
A 2A7IA #iE g o gitE ALE ditd 2AVEA #i&9] g Al T WA (full displacement or prevention of
GHG emissions expected to be generated by planned GHG emitting actions in energy, transport, manufacturing, agriculture,
human induced deforestation, and other GHG emitting developent activities)”©]Ch(Philippine, 2023).

29) & AR Zjdo] 202293} 20230 AETE FTHAIMA Q] W8-S B o2 A E U
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o WE 52 59 JuE Wz Y5 o= Azelw 9
tH(Herzog et al., 2003; Park et al., 2020). @=}A], A
o)A 9] viE3| = ofyA] AL A ATEA o3|
g & Sle A7 Atk

o 7|4 ‘AFd” oA 9] HiE3]n” 7id-2 DACCU
7|eo] ‘AA” AH=E A = dlofl loA A<
7igoltt. 1 o]f& DACCU 719 7]9kst A A7} A
Aog Ji4do] B7] wiwolt &, wi7lsolA ZA%
ojitSletAE AFEol AL o, o] A% 7]Zto] AiA
o8 JAHY = Qlth= oujo|t}. AA[A FEAGL] o
HEAQI A= =5 HASHE & 4 A&, ol= i) DAC
71&E E8d 7S ERE COE XS, i) 2
H COE SugHsle] &&do=H, 7]& & - oYy
A AMEE iAot wiES] w7t WA, i) AR RS
28] Al 5o A7E COyt 7|52 8 HiE JHEHE
2, iv) 7|A= AAZ o] A= (0)0]aL, Ao A A
&2 AR &Iy vk Alibst AEdiEe] =
Z£% 4 QtH(Hosseini et al., 2023; Peres et al., 2022, p.
1200). A &2 7142l AEAZY A= 22YE
£ & % et ol i) COE di7lolA =S, i) &
A COE ZATE &5 W AL =N olitsteta
= ‘AASHL, iii) Al 2AZE E5 AgAiko] a3
AHE AMERFE olikslgta=s tiARto = Al 3
YE A4S AAAIA CO, HIES I T°S B30 i)
THOoE EAYE EF AES dE UAHA 28514 =
H AAZF T oS FActo] Adketd 35 2=
o] | 2 QIth(Verra, 2021, pp. 10-13)3D) =, DAC 7]&
of 7|9ts] ZAH oAStErAE AFGE ol &-8sto] st
AAdzo] 7gret gA FFYURE HATHE ol =&
I Hopof gtth= QFgoltt. mehA, ‘&I =
‘Az et 7ido] IFE 4= Atd, DACCU 7|
<ol 7|9t et E5=0] 43R A4k HAUE
Sto] AEARISIE ojod 7hs/do] oAl Aol o
ZhA], 0|3k DACCU 7|&Z A&3Z W, 45 2=
IR YoliA= wiE3] o et Q1o] B4Z oot

a2y A AGE wiEs o] digt g eE =
A gFoJ7} ofF] o]Fojx|Z] QkSfth(Larrea and Warnars,

[

g - 2

e

0|

2009; Philippine, 2022). 0|2 o8}, AT} 3|5]FL 3
Aohs A5% ALt HEC] 9F-4 gaAoAE <
BEA Fotal ek GA AFT FFHEY A= &
A g SRAE B HHES dAE & AL
2, ob7] dutstE ®WHEC|FL & 4 ok wEbA,
DACCU 7|4t #5830l Hsf, #i&3]y] 7ig ol 7]
HeE FlE W Ee] Bastth ol& #Jsf LCA] 7]yt
sto] AAZFH 0 FS FAsh= Aol HdE S5t
1, ol5 W EL R QAwotof & 4 Q. o] &t ofy
2} CDR 39 28 off, vj&3]1(avoided emission)
9} Bj& & (negative emission) 7+9] F-Eo| & Q 3}t o]
2% 7R o) COR G2Hol Heh 53l 43t
4= Q17| W&Eo|th(Terlouw et al., 2021, p. 1716). o]o] w}
o @A) BE7ToIA AN WSkl WEATo R
ojojzl= AA BEHe Astal l=d, ‘HiEI9 = o]
oAl AA &F JA F7HE AS AT BoIF e

YA, DAC 7] 7]8F DACCS 7|43} DACCU 7]4°]
ek A|A ARde] Ay WHEY Bste] A4 FA1H o
2 585 AP ' E(accounting methodologies)©] -
At 3, DAC 7]8t 7]&o] dA ule HE HE=2
M= Q1AL 7] 4lo] o]fojA L = HE, ol2jt
71& 7% A7t E5 95kl DAC 7] 7|9 535}
© AR HEC] HisiA =2 2 =22 5 Q= AA vt
AZ ARt a7t Aot

y A AHe 9AFY 2laTo] it i 4ol
oh32) R Aledx HFYF] AlFolfFAd m=
H & WAUS st Ade =724 719I(NDC) 713E]
AAA d=23E0] K749 AdEE F Aot
EAH B AA Aol S (reversal)o] AT wf o]
£ A9 sfasfior ethal gAISkAL IEHUNFCCC, 2021,
para. 31(d)(i). =, AL LA Al, oI ofEA 2
sfof sh=7tell digt Arde] FE olFal A

o] JAEA 2= tishA, DAC T os|EAA
52 B S AASHL AR = & AdHolt) A=

|
717971 AAISE EaiQtol| A IAHFR](addressing reversals)

30) ol AME A§F ThAl olAksteiisl BEHACHT Stol A A EHsubstitution effec)® B/ Tk,

31) ol Attt ZHEFIRh7E AEE BAAQ HEVERRA)Y A1FE we FAE 45t 71& SolAyel AN BEAYY
Aoz, AAD Sjvere WL Hstel 4EFS ANSHE WAlo|THVerra, 2021, pp. 10-13)

32) CMA ARAANHE S-BL] A FGTFH(non-permanence) © 2 HHSFT ek, T, F w=Rol 37T BAW YIS
DR o 5 HHHE JYHOE AFY AT 2 BHGTA Bt
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A=, AA &5 oA thd = NDC o]F
A4 AqA9] kP14 gAIE XAI}soF shH,
Aol AT A9 9HS BF fZsh] Y3t 84S
wp2tof Jtttal Eojglont, ARl 22 7= A] o
QFTHUNFCCC, 2022¢, para 19). W2tkA], DAC 7|& #4
oA AHEY HAde of AR = EUTE 1
o= £k, DAC 7|&o] tisiA 53] DACCS 7]&
T BFste] HFA HAIT} 2A5H= v}, oo gt
Syl A At I A & a7 ok
AA WA} THATI], DACCS 7|& A= 3F
FE7F GRHH o 2= A5 ARl HE, EE9] A WA

=]
2

FAL A7 BT 71% CDM oA CCs 23 Al
o JHBY HE YIS BRI Ao] AT o

Holtk CCS9| A%, Ao TS 3, &5 2 &
(buffer credit pool) 341} “=7}XZ(country guarantee)’
4 BEelE A HealT ot uA, 9 29
5 & ALoIA, CCS AHAALE AR Bt o]
Foz dug 49, FUT WYL DM 5830 &
H] A ZH(reserve account),33) A FHpending account), 1
2 ARG iR B8 A 2K holding account)o| Al A EH
Hi 2271 &30 2 2AFITHON et al,, 2022; UNFCCC,
2011b, Annex paras 24-28). TtefF 2 x|7} BSsictH, =
7t BF Lo A, ARFA= Ee CCS AFAM HiEd
2 ES5H Y= FH&EA 1 2719 A A A (cancellation
account)of|A £X|7} R FHFZ F7HE 0= F 45t
T2 5k Qok(Ibid.).

3.6. &4

oM EHE 8L ER w2d Sele 99e A
Az oz Aeishe ket Pok HA, AA B L A%
A oA, Szl DAC 713 7% ofet g5
o] 9A7)E AT AL AW Y, Wk A
AME A 71& B A9l 716 BET AFAAL
ERelT 9l vl DAC 7142 B8 A7 BFo
i

] =]
A Aleax HAUZE stoflA A= Zlo] Basith=
WAoltt. 53|, ASAFL7E FE5T S2yhe At A

# 719 714kt DACCS 71&3} & Yoz} thafit A
o2 &F3hs DACCU 7]eo] B+ AlA 522 U4
W= Ao] Basit= dFelth. A, #8713 Hs)
o], DACCS 7]& 74t A9 9LAlo] Argds] 41,

B W O

7 [HAEEDAC) 71E 280 535

DACCU 7|& 7|9t A9l B¢ A5e] w3l wet I+
gol BFStEE, AA Aie] ZHHY 77 dEAL
2 AR 71E S wet ApEststo] 285
of Aths AFE =EINA AA, dAV s Hst
of, DAC 7|& 7|4t AA Z5°] 247t~ wieAd 23
=0 "4l 7Fsd 1Al e AA 2= 4
7FsdE FE] AsiME IAFLR A= A
YR Eol dA = ofoF et mE gy Alodx wAYSH
22 A oA daAgolA A EEol dish AAZE
= 5 AT 5 Qe 9" BHEC] $AHer
EEHojof gttt ofd i -2y DAC 718t A7
2ol Histe] LCA A3pe et A E 44l
dasty, 53], 247 A RS A 2R
o "iAl 7Fsde FIA7I7] St T E el =3
of 5tH, H Yo7} 45 IR AlZA AA e} viEA]

e B THY YEBRE £ AP PEe 1

4
2 ok Qlths dRolth ET AlA 2IEES vl
o e A AgRE A4l 983, DAC 7]
<ol 7|9tet SAA R #ESHH AP WHES &St
7] S8l A2 & 744 2 =9 AAVE 245] 85t
+ YAolH. 53], DACCU 7|&7|dt Al 852 23

go] AeHst H7] AL WSS Y EE GAT
3} 7jgo] QA Eojof sh uh, ole] HEAE FAA
o7t 245 Washchs Yagolth WAL, wpxstoz o
AN B23 s BENA, St d9d BA
A1) 4, DACCS 7|4 B4olAl olu] DM oA
A WA o] EASHE Bl 7129 WIS 28 sk o

the 9ol
4. 4=

o FY Aedx HAYUE StollA thgt Al A (removal)
A= ASAPCRE AT A7 RS ESRaL
gol o]FojA 1 gloH, LHUSE s B =7t
o] Z7HAIFAE 2023 3 15U7HA] A&t =
NetAg A A2l FPMEHAYSZNA Atz
2 Az ARdoll disiARt AA Aoz It
A 2, A6.4x HAYZoNA thFet AA ArRiol
S 5 e 7FsAdol €8 QA olo] @A 33t 7]
o] AA &Fo= 7|AHPEHY(DAC) 7|&s &8t

X el o

(T oo ool

33) EHIAIZNE ARE olAtstetAo] Ao tiH|st] Abgsty] 9%t HHor HAE o] UTHUNFCCC, 2011b, para 24(a)(i)).
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AA AIEo] FEHoz AHFLS 4 QA Hopd,
710 gt FF R&D-ASAIGSE Aol =7F 4 9l
Aol A E2 TR} o]Fojd Ao AitHT. o,
T YoM Y 7N E Atk 1
olA DAC 7]& oA g4 AA Aol FSlo]il o]
of digt Lejute}l A AL =&AL sk} o,
o|AtsletA A|A(CDR) FA§o] ©AhAId] 53 o
SHEE B AGEY Y4 A9 tEord 944
(permanence)?] Hf, P87 TAE FHARSE 1) A%
2 @ 9 i) AR 7178, i) 2R A 7RsA, 283
iv) 9HEY gA3 o E gorog FiEsto], 7+ AHE
2 DAC 7]& SHAAY oldlAAES S A5t
1, olo] tigt $-2luzgte] DAC 7]& 7|dF B2 & AL -
- A @3 TN U S =&5H3th

o gA Ae4x HAUST 22 74 gAAF o
A =9EE AA &5 v =99 DAC 7]&°] gt
=9 AA SEutatol] B2 AARES AAIST A,
SHuEte] AEARY £ A, HEAR s AA
52 Bt B Jostal =T €87t ok o] I
oA AA ol &t JIIHES TAS L,
DAC 7|&& ‘AA” JH AHgolA vheties A8 9
o] ¥Qasith LEudi= 20234 % TEASY - =A%
=7hd=F 9 AR 27t 712AY S FHobs oA
2030 NDC Ex& 4 75 2l o8 7hs4d = 1efot
of FEF 4 FEY A5 2420l lUTH(Interagency,
2023). Syt EEEL &Y F AAR F
51, 5 AA stoll ‘F, ‘CCUS’, ‘FAIIF 0|
5= o] Qitt. A7) 71EAEo] mEHY| olH, FEE
51 27 AYgolA CCUs FE9] Hx AHEH =9
oA, DAC 7]&of 7158kst B 3 Aol it A
Qto] QAqlth. £ viEdo] F&=+= CCUS 7|& 7|9t
A& AFG2 HiEAFP ol HY)E 2AVAE A A
DAC 7]& 78t ZHEAMES ‘AlAo|Bg, AUs| of 7|5}
W CCUS #= =82 ‘& - AA 7t opdtt. ey, ¢
guetoll A oistEAE Eohe XY P 2
< FI1 CCUS 71&E ‘& - AA'E FEst2 9l
CCUS%} DAC 7|&Z g FolA Hsta ot ot
A, DAC 7]&°] tigt ¥ F3x HAo] disjA ‘CCUS

o of

34) APol Aoked] 2 ¥ Ws, vtk 24 5 oY
%3 5o] Z3= o] Qti(Interagency, 2023, p. 7).

ot

g - 2

9 27t S0t AL, A Frdolle BAs WS

e

HE 5o A] =97} o]FojFt} HFH O 2= DAC 7|&
of gt B E3x HAo gt A2 AHHE A ZFt
I3, ‘F5 - AA ] ZgEE FY FEAE d4
AR, S, Alged o] ZEE o] Ql=T(Interagency,
2023, p. 17),3% o] L5 A& 7|9t FHo |t} whatA],
5514 AA FIHol &3k DAC 7] 7|Het &

| ‘S FEo 23 4 glom, oA dgd Bk

o] HiEAZG &5 £3dh= CCUS 729 &t A o

A Qs ek HEs e 4 Ak ARRAE
DACE ot HRolz @Azoz mgsol 94 gtk

r A
Yejehs gAKos REslE o] Wasith vk, a4
e o] IS g WA S grte, 9%
2 ‘G - AA FEL ‘AlA(removaly 2 F L5}t
o AHY - B} 9 - B Alu A7 YHo] B
=& Zo] F@sitt. 183 CCUSE ‘B’ & of
of WE BEoe WYHE Aol Mt il 5
g AA FEe FAFE ol 017t e A FA
A5 gron, FALHL W} A HER LR
£ 70| 44 Ao el
QM E 2 Aro]A CDR HH A7}
i =4 7IRE el vk, o] 2006 IPCC =7k24d
sl APel G2, 59 - A @ slg £ o]
€(AFOLU, agriculture, forestry and other land use) F&
o= 41%o] ool A7 ek $elteks AAIAL
2003 IPCC APA Yo wet, 5JT EX[0]&-EA|
o]- 83} W JAFE(LULUCF, land use, land-use change
and forestry)o] 2250} 9lck. olo, AAAL 412 7]
A &5 T AA EE(AtsA H PIAEE F)Z
LULUCF F-29] AF 2|9} 54| ®Fo) A A=A it
J8u, ) AA EFEelA 5)2 59 e Be
LULUCF 3804 25 44 7hssict. she, wald
% 5Fe] 20244 AEhe FrIRIE ] H TARELE 2006
IPCC A|3J0] H8Ejojo} shez, 417, dek, o] A1
$ES BE AFOLUZ Ago] o]2ojd djFolct.
ghd, £ vi&o] d8=+= CCUS 7|& &8 A<
27k & A7ho] o] Foixl B, cCuse] digt

=,

=
=)

<

i)

A R FEA

35) AFOLU (agriculture, forestry and other land use)y= Q¥ EX|o]-& EX|o]-&H35} W AFI(LULUCF, land use, land-use change and

forestry)F-2& 5% 2ol
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W% S} QlEe] REo| nhEso] gl o] ohg}
OoUR] BE Tl AFJZA(IPPU, Industrial Processes
and Product Use) F-EO & Al o] o|FojZct. 1HH|,
CDR HH9] F35H7]9kel DAC 7|€9 A%, dA9
IPCC A JF Lo 2+= 4 FZo] 775 of 1A @t 2006
IPCC A 5 22 9] 2019 7§HE(2019 Refinement to
the 2006 TPCC Guidelines on National Greenhouse Gas
Inventories)> HE9| ‘F=A| A 0] st HiEF < 7t
BlaE]E TSk QA o, oA, “AHdEA(IPPUY,
‘AFOLU, “¥|7]=°2] H] 7jo] Rz wiEdd &=
AAFS HISEE 5kl QoHIPCC, 2019, vol. 1,
Annex 8A.2). 7|&9] Hi&A 7 502 A9 CCUS 7|&
2 Zt HiEo] &5t 2o wet FEEH Hid &
Utk & AFAY EF HHE ofyu Aol bt &
gt 7|9t AA G502 FEEY|E St Hio| oy A&
AZZAZHBECCS, bioenergy with CCS)2] 72 o1 A
HIEog &A% (net removal)o] H11E 4 QITHIPCC,
2006, vol. 2, ch. 5, p. 8). L&Y o}A7HA = DAC 7]5te]
AA 52 HIESH, <55t t7] $9 olitatea
AA TS HH0R st &5l 72 & U= A 7
Fo] ZA5}A] E+=H(Mace et al., 2021, p. 23). O]+, I+
2 g4 ol A= thekst CDR Wi I B E theFst A
YA o]po] Hfgt of-go] o]FofA|1L o oFZl IPCC
F7F2AZIAMED] AL o]t FAH S5 &
Foral UA A= FHZ Yulgtth(bid, p. 28). o],
IPCC =7H2A7EARIMER] A X[ A7 (removals) T2
o] L2 FhEojAoF & Ut low fAHCR=
DAC 7|9 &g 0] J7F2A7 A E ] 23k
T UEE A HHE 59 7ho|=EiRlo] upgE ook &
oz HRld. ol L2427t FF DAC 7as &
StazAl b, DAC 7]l 25349 °E S7e3 &
A FZAARNA oSt AtS TESShe A AES
ofof 5tm, DAC 7|&°] 240 R &8H ZOo= A4
= AR oAl #H Zhol=eelo] R E o] f-2uzt
o] A&l 245 BuE 4 U=F 7|6t upHo| d
85tk Ee, IPCC X[} E =, $24ete] DAC 7]
& 7|8t AA S5 AT ¢ Qe B FES A
Aow HAAste AMwrt HoY £k Ytk

AR, 54 WiEdARAN = 2A47IA wilE AF &
& Bt ofdg ‘AA” 59 e} wRsto] ofg 717
=97} o|FolX|aL Qlt}. 1, -2yt siEdAHA

(K-ETS)o A= ofd] A5 S5z AT 4 Qe Al

B W O

7 [EAEE(DAC) 7Is 280 537

71" &F9] o it =7t EESHA o] FAAL 9]
A gt} AH, SiY, &9, 12]al DAC 7R 5 #ofe
Tget olitetea AA HIHEl Hsl =AY =
o a5 w2t Ut Sl sEdAAHA A ofmgt
gE5E5S olHed #EoR ol FHEd uet dAst
A EEF AR digt =97t 28T Fog Helnh

ALAL

E A7l RS AT A 20228 AT TIPCC
Aoz HIME Jutos & 715714 A4 g AT
(R2210202),9] A9} 2023 AFTA] T3h-obAIQt =4
A 23S 9T JFHsle FEAA 1E AT
(C2320401),9] A1) e FHH oM, 5 ATEHIA
£9 H8S EHE AAEIFUL 5 dTHEL o=
7|5 8ye}s] 20239 Ab|skeE] Z1SAA Tokel g
A62.9] B AA (removal) % 5o thet TR @
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