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Korea’s technological level evaluation compared with global direct air capture (DAC)
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Song, Yewon' T - Oh, Salngjinwr and Oh, Chaewoon™" T

"Researcher, Center for Global Strategy, Division of Policy Research, National Institute of Green Technology, Seoul, Korea
“Senior Researcher, Division of Policy Research, 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

ABSTRACT

As the need for carbon neutrality strategies intensifies globally, direct air capture (DAC) and reactive capture and
conversion (RCC) technologies are emerging as important solutions to mitigating climate change through atmospheric carbon
dioxide removal. DAC technologies are categorized into three types: i) liquid DAC, ii) solid DAC, and iii) membrane DAC,
and each has specific operational and energy requirements. RCC technologies, which simultaneously capture and convert
COqinto valuable products, also hold significant promise for a circular carbon economy. This study evaluates South Korea's
standing with regard to global DAC and RCC technological levels using a Delphi method-based survey of experts. The
analysis aims to establish the relative position of Korea's technological capabilities compared to leading countries in this field.
By leveraging expert opinions through the Delphi method, this research assesses Korea's position and derives strategic
recommendations for future technological development and international cooperation, which are vital to achieving Korea's 2050
carbon neutrality goals and enhancing global competitiveness in climate technology. This study concludes that Korea's DAC
and RCC technologies stand at 71-85% of the technological level of the leading countries globally and that significant
technological improvements are still required. As policy recommendations, this research emphasizes the need for 1) intensified
research and development efforts, ii) more robust international cooperation, and iii) incentive-based policies to facilitate the

demonstration and deployment of scalable DAC and RCC technologies.
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1. ME

7|ZHe} tf-3-Z fIe IV AFo A HASH &
dol FAAHA tf7] F olikeleta A Y ZHY(DAC,
direct air capture) 7|&°| | @2 TAS © i} o]
71 SATMA IAE =89 F 7HA] el siEAT
(emission reduction)®} ©JAFSIERA A A(CDR, carbon
dioxide removal) FH F FAo| &3t wjE Aol
& ¥ (emission source)ol| A AHEE= YRS HEstHA
U = A54E] 52 AT =N viEHE S0l J
+HolghH, O]*}Q}E}i AA AL 7] Soll A5t
= oAtetAE ZHst] MA(RA B )0l W
4 3 ﬂ](durably) A7gsto] A A (removal)sh= &-solth
(IPCC, 2023, p. 121) o|AlglEr A A|A HIHE AH, &

& 5= &&= AdF JIHY Eﬂﬂ}i o= o4t
SIFAE AASE= —’—OW(engmeermg) Hog s
% %=t DAC 7|&2 HEAR] F4 ﬁl‘ﬂoﬂ &3t

THUNFCCC, 2022, pp. 7-8). 7|5 H¥s}of st FE 71 o
9 (IPCC, Intergovernmental Panel on Climate Change)-
olitslera: A|A FLHol WiEAH ko od]
Asts o Hiesde dAgezA gaFH 249
a3k 8ut ol ©§ Yoyt YAEHE 8jE(negative
emissions) EAot= dlox ZQsirty ghs|a Qct

(IPCC, 2018, C.3, 2022, C.11).

e N

29, R CDR AETWELS B EXWHo]
st B B ASE0R Ry ol By
T HsAol wol titz g AolA 4Pl welvt
"ot whE, § A7olH ¥F3AL 9l DAC 71
o oz AL B4 WAL WA R k1 B FF
o] om 4x A9 A5t Bk 5ol 9lof A
AAH oz wol B8 Ao /|gE noq It A
THolth B /&L R0l kL Hgo] e B

2

8
4 gHiko] Aol g glo] HQlon, T V& WHeE 4
9 H]go] HE £x2 3}Eslal JUTHIEA, 2022, p. 9).
Ao A 7] F(IEA, International Energy Agency) X
TAo] W, 20509 BAZES S JfAL
2030@7HA] HA o= vid iR (AEYE 19THE)

1) 2023 ul=e] A9
ek 27de w2 7)golut, 7R

2) 35| @272
k.

19 SAJdlE(Occidental &2
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2% AA et mESHE DAC ZAu9 4f

DAC “dH] 87§17} AJojAoF 5}H, 2030 ~ 2040 = i
3 ok 50717}, 2040 ~ 2050d 0= v 2F 407]7F A o]
Zof 511, o] A% 20504 DAC 7|&<S &9 wjd ok
109 9] olAtskeiazt AAY A0 HOIThIEA,
2022, p. 34).

IEAS] o|Zgt £4& SRS, DAC 7]&of gt
R&D7} LHo] Aj2be 29 AX=ofA= DAC 7|& A
7 gs] A= Qe 7P HiEAR] DAC 71&71Y
o 2= Fjyrte] FHAAR|Yojg(Carbon Engineering)iit!
e} A9A9] ZFA YA (Climeworks)iit, 7= FZHA L
AEi(Global Thermostat)iitE & 4= Qlth o] & 74 A= 4
0% AYSE AT Y= R FAYYLHE, WA
CHOIGRECIN oSS QERF 42 72 DAC
) @ 27K0rea) S LG5 glom, o Uoprt @19 4
) %0 GEYS IHAE FE8) DAC Al B
(Mammoth)E 7435}l ITHClimeworks, 2022). 710X
yolgiite] 3% A A& &9 S Avl= flon, AlA
A0j el olSEH: AXAF SOUE 29| DAC A
H] AEZEA(Stratos)S U= EIRAFO| AM Foltt
(Carbon Engineering, 2023). $HH ZZHA L AE}O] 739
v ZRelEold AuyF IHE FHL A4S DAC
71€o] oigt A58 AP}l QrH(Global Thermostat,
2023).

et 4] 20509 ©AFH SRS 245 St
o DAC 7]&< Z&3H = o] A UPHIL Sl

20505k AF H A3 (B SAFSH ML) = 2021
dof| et gAFY AU F Bt % Fi2o %t
of HiE&F S fIste] DAC 7|&s &85t di7] &

oA olitsltAE EFF F, o|F ZEd AR
(e-fue) S AYASA Age wsleTh2050CNC,
2021, p. 63). T3 77}1]4 R&D 532 ATEH, &
it A ZPE R A= AE AR &2 A
718 A H o2 e =T, EHE7<q o= gty
A71&A7Y, =B EAdTY 59 FREAATY
o, KAIST, stddisty 59 gstw, 3&&:'—3— 2@, &
297HE 59 7719 5ol ok 1y Syt

A% 51 GA4S 9% DAC 71&9] €& 740l
A AxE o], 202330 S=HHEto|A DAC 7]&ol o

2 Oxy)iits ZHEAAYHAE w3} 119 g0 100% AFIALE Q1S - HYstgTt.
‘4013]7&—4 EAM= o A3] gfvbetol 2lti(Stephenson, 2023).
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g YH71& R&D7L T ATFAT ARG o E A2 AIRE
ATHNRF, 2023). 5 A7AME9 E3E DAC 2H7|&
I BjEo] 2T oiRleAE vl AFoE A=
“SA|EZZ] - AZHRCC, reactive capture and conversion)”
71&E A WSt Zolth olF F3f oliketEa A
TAGA7E S5 Yyt 244 22l tigsto]
A d8 glo] XA oiRleAE 2y FA] By
o7 AEIS 4 YL ACE 7|gE 2oy Qrh vk
WA AFE HiF Fo] §9 Ak 7]YE°] DAC 7&
R&D AN © ol it 453 $8E 4B
o= Astw glom, B MWFF0| DAC 719
3 R&DZE e WWE T U o, A Satet 7l
oleigt 2157 vl wE ) ojust $2UAE F153)
W% RaD ¥ AZEE 9% 7% RaD @ BH By
A5 2A% 97t Sl

olof, & AFolA= AA Ut B Y F
?l DAC ¥ RCC 7]&9 $=%0] o yete} Huw g o
AdAo R ok Ak SEJAE EASHE A gt o]
£ &5t Uty Vesas Tt JledE s
o] A AEE B3 fEuEtel F+= A S =E0t
o, ¥ U] Zleid 9 g9 HFEE AuE
12} gttt o] & {5t} ARAoAE TeeEdAdd 2
a3t g Ao =24 DAC ¥ RCC 7]&9] 7faof st
of Asti, A3 = 7lerE B7HE ST A
HECE &gt duto] WHES fFstal o] DAC
71eaE 240 2857 A%t 248 FAto] disiA AT
Stk Al4gol A= olEe W E0 wet WEVF dES
Bl &% Vs B4 A 9 o]of gk A
o HEHh uAHo g A|5AoA AF W& A st
o whEE| et

Mo kI S

2. DAC ¥ RCC 7|& 712

2.1. DAC 7|&

DAC 7|&2 ZZA9 FFol ozt A A=Y
(Liquid-DAC), 4] = & (Solid-DAC), £-2] 2} 3 ] (Membrane-

3) 94 AT IEAS DAC Z1&BIANAE 427, ALET,

DAC) o] Al 7HA= 22 & UTHIEA, 2022, p. 21).3)
HA, DAC FA12Y 7|a2 7] 59 oA s &
FA &Y o FY- ol FFAEY o] F=
N S oR FoEYE oSS Relake A
Ailg o g o]|Fo]XtHSong and Oh, 2022a, 2022b). S}
AR dAa 9 ARIAEA BEE= dRbdQl ol4ks}
A -AZH(CCS, carbon capture & storage) 7]&0fA]
SAUEQOR ofdl Fut F4A 2 AgE, of
of S 54 9 Ha4o] 27 heol B o] B
12 74170k sh= DAC 7]&olME $8el7] olgth
(Brethomé et al., 2018). ThAl, oJAlSlErA7} Eof 50
WS U o] e g BT BE FEIl0 U7
Yo e 89S EUAZ B Zo] AstHolct
(Gambhir and Tavoni, 2019). o|ZEA] At == EHAlO]
23 A71e He YA wH A= ddste] 54
?l A(saltyz FASHA H=tl, ol F3HHS ol FE
th4) o] FoESE of olikRlgAE HA ZHT 5
Ut oAEtErA E F YL

oA FAHH HollA olilstetAs Eelsfo] oAl H
o] ZYAE AAsh= Aol o] IAgollA Hi B2
go] Qs o] vhgdE ¥7] 9% 34 =0 thygs
Al EASH. 54 AAAAONA E5] AREE= BReF &
o] BH4bdE(Ca0) A7I5t] W& RHF= 22
E(Kraft) F7o] tj#FZo]tk(Song and Oh, 2022a). 1&
U e R S WEsHhE ol oldskeke A 1Y
oA 2o gol Was v Be A Baw o
o, E3 71 AB|E ZEFoF sl AAES 57t A
A AdH] BlE A Ho] =0 B3 F458 S8 34

=T [}

N

il

o

wol WS % oAtk B4 B4 ZAIRIHIPCC, 2022,
2o Wase 3S Fushun

Mol ALARE 22A0H ol siere 2 3 Aol
o|FofAH, £go R WaEshrt ket HiolEet A
A(BPED, bipolar electrodialysis) ZA|& ©o]-&dld+= A%
7F X3S DAC FAI124 71e9 A3 Avle g
S7F golsfl @ FAAdol =1, HE §h &% W w2
(o)

o
aeR 7] 9 oltelgaE AAL &+ Av= A

o

Bajutxde 747t L-DAC, S-DAC, m-DACE HIFHIEA, 2022,

pp. 73-74). T B ATolAE Ay An AUolA FHE Hestan.

@45 we, oln) 8ojo] FUv14S Wrhd F3hulSo] LeRdh,

4) DAC £4 EFoIHE 3718 B394 A EPA o2 FUSH Hid, o W olAsEkisl BYA] Hov] BAoleS
Q

5) BPED 7]&2 Y(sal) §HE H7|FAE Bo AHacid)Z F7](base)2 EE|5t] 7]

He CO, EHO] ANESEAL, AF A2 CO,
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= & Atk 23y 1229 do] "R oA ARt A
I AEeE Aloj7t Easithe F2 FRlolzt & 4 AUk
(IPCC, 2022, Sec. 12.3.1).
w22, DAC 4Ry Va2 F4A2 19t o
Asfers 7he] MRS olgelo] FAAe] To] oj4k
Sfetatt dEHon FRAYIE slgolt YiHez
7tA BR= 314 3} kgt Q2 AR (van der Waals
Ag FA A Edo] FHEE 4L AT
It} ol AISEkAE v b 2 Askzo] et 1A E
Hol gElgZ & jloH, olet 242 A =TS
(physisorptionyole} A\ W3ieh, Eelgae sudos
oFet Q12 o] gl Who)] o] FakEl sl B4
£ Hojuls R A= A2 odA7F AMGE
= Aol Slvh SHAIRE F7]01A oj4tstetas ul-p-
22 5 (0.04%)2 QA3 E(partial pressure)o] 2o} A
= E2EFAY] 50| RobA W2 49| ojistHAas
AR5 E o]HS ZAo|th(Bui et al., 2018). W, &g
SRt o 75k BEA ¥S o]&st= 3lek
(chemlsorptlon) HHAlS 283 5 Qith o= H.
el ANl SIS ot X
DAC A4RT FFoIHE e 1Y of
VisleEA 19 988 ST A% e 5T o
USROS HEH0R WAHE o] geol 3
7] % olAlsteas] TS e SEolAE s ol
25 ZHT ¢ Q= 7lsolth. ek} ‘ﬂo*@é &5i
< 3o R ZE o|ASFAE AASH] siA
EYSET B2 FolyA|7E dagt, B 80~
120@_4 L5 2 35 aAE AAYSt= I o] dHtF o]
TH(Sanz-Pérez et al., 2016). EA| tjFE9] A5+ DAC
ﬂ*‘iﬂ 71&E 1A ofdl A7} 753t SRS oE
St AR Aok 3= HP=HIL Qi ol et
< ZHEH] SR} ol4tsleta A|ATo] B
Au]9] FH3} ZHJA ] FAo] F4
Hrop= 2oy, BEdlsto] &8 5 Stk A2 A
o Ao RE FAXLPEY U] AR
o] Yo}, olitgleta 23 9 AAgS fiste] dEet A

of _101'
2 fo dl ok

— 0%
110 >
o o4 B

1r H rS.fL

]I[O[r

= ri

o) ARgshe Zlgolth g &9 €23 &

sQolo@ KOH, AHE9 02 HCIS ARE3 39
T wgAi 9elzd =4S Avnw, WA sl EAS AU Hrge dnuy, Xae] ok
oltsEAE KOH F4olog mAF oju] K.COs 38 KHCOh A4Ht. the

- oMl - QX

A2 FEAAF oo, FAA
L= HAArHo|tH(Bui et al., 2018).
npquto g, DAC Eejuhny 7]&% EA3E DAC
$HEY D AYEY 7162 o] % L ALsp} A%
g gro) &A% ES Holn glou, ofs] 3 of
userae) ARl we %) dojuAeh s 4
¢ Be Fo 8 £ws Hrhe Hol FojRslos B
210, ofo] ¥k} DAC ReluhEg] 7|4 ofd AT
@A HEZAH, F2 H|E, o gheet A 9 2
o 22 43 W4 59 o= Qs B T ‘?:
O]q— 7]}_‘04 HaUP_Q_ 14-52_ O]/x]—ﬁ]-E]- J,]— £z 7
0] DAC 7] &&35t7] Ysfir= ol4tabeta
mj-9- & o o] PQsto] AM}pH oz F oA —I—Eah
< Hol7] wjZo] HAAHo|HL oAAN ZTh(Keith,
2009). vt < 9 71&9] A oA £t F40]
DAC 7]l & 7Fs4do] &orslth ol flsiAe= ¢
A 7] S H$ B2 9 oliEeitas - HFA
A L5 #°l= Zlo] Fasitt. wkef n|Fo] DAC &7
FEo) AE 4 U AEDFI LEHAAEAY S
AXH7} WEEo] FLFHORE 12%9] CO, vEE AT
7 U ol A AANA AMEE= A Hj7EA
LS} FASHA Eof taA Z34oly stojBE &
e B9l AH Z5ste] AREshe d Qlof B FHold A
52 A5 ASR 7E k(Yoo and Park, 2020). o]&
3t DAC £29r 2y 7|9 A5 oAM= i) A= 2
A7, i) EFE B0 I 29 H|EI}E(specific
permeance) I A BRI, iii) o]AlSlEtA Q] 7|Ef LAVIAE
A7sHe T, v) 54 9 AAEAT WL Eejohy
349 A8 vTA, v B4 ¥18 47 5o 59 Ua
7h Qlck. AB7HA Am DAC 4127, AHRZ, 2
G2y Ve 54de FEEEE Table 13} Zrt
902 2AA@, U, BU, L)l 42| DAC 7]
£ R&D U AIRIs} 0] 72 54 AWR A o
t}. 2gyate] A9 DAC SAEF 7|&d fejAs
()2 9710] AsHE AFsto] Wz olshes 1Y
F 50kg E 100 kg 7729 MES Zero CH= AlEHO

S50l uet whes

fﬁmﬂilaj

w

j+

2 skl 2 weBgeIAY oy

= &l o7 F
2E o|gA olidsteAE ZPT &0 HCI

5ol 418 Ho1A pE Sel OUTEAE Al Hehe BANAG, HOE BET A olSHELL Bel Kol B

oh ol2dt AL Al A=, Gl olFoft= Mol s4E AR Sk V&9
I g % itk vhAUeRE BPED X A7|UAE

34l oA BEAt
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Table 1. Comparisons of DAC technologies by type

Characteristics ® Liquid-DAC @ Solid-DAC 3 Membrane-DAC
Operating flexibility High Medium High
Control condition High High Low
Response time Fast (5-15 min.) N/A Immediate
CO, removal efficiency 90-98% 80-95% 80-90%
Energy required 4-6 MJ/kgCO, 2-3 MJ/kgCO, 0.5-6 MJ/kgCO,

Source: Arranged by the authors based on Mondal et al. (2012), Aaron and Tsouris (2005), Xu et al. (2018), Bui et al. (2018), and Embaye

et al. (2021)

2 ZA|5}ATHChoi, 2024). EFEIY T} EATE
BAEEF)7E A2/ddolAE olatabeta = 3l AAYo]
7ot Hiol&e 7| F4(BPED) 7|&< &85}
ojitetetA: AXYH 1E 1Y 47 |53 DAC A
of tigt A+ st Urh6) DAC AAZR 7|&o]
oA KAISTOlA #& AF-E 2018 FE X3Pzt
o, 20230 = AFHoA AAFor ABESR] 7Y
SorvE AHsto] sUl DAC 7|&9] ARISHE FAsta
UEHMMML, 2024). E3F =0 A]7]&AFLol A=
2003038 % 39°] A7A] 5B 530 oI 10ke)
FTLE EYT Y= AN AT AFTE
A BEe o1 ot 2elsEy s1%e) 49, oy 1
WY FE9 ARISH AAE AR R&D] Aol
DACSS] MY Shad) U shrso] et AL B}
dstol Q% AR HeH(Yoo and Park, 2020),
StFsta oAl /HEE DAC Al2E2 7idet DAC £8
wEz A2Ee Hgalo] Avold W olsiEia
5 antEwo] Agsh B 29 AHS I Az
2 HU8FATH(Yoo et al, 2023).7)

u]=9] -2, oA E(DOE, Department of Energy)&
ZHO2 DAC HH 758 59 4 U AL /1%
of dfet cheket A% U Alsl EE 2AHT 9
om, o] JH s 7|PEE AFHoE st QL
. 53] SAxF 7IeR 7MY £ Aiuthe] 7REAd
AYolgiit7t AFatetrd SAdE et A EAAS
oA AlA Xt Rl AXF 508 FH O] DAC &
A3 ] StratosE 2025W7FA] AT of| o, o]}

6) o] ATE NNBUE AYFHAAR T FTAA7|S71HBIHAKEIT) A7 L7 0| AELTAEALY Au] A o]
(2023000762, EAIF AZFH CO, FFE I3 £ Modular DAC A4 8 0HZE ol BE4A W4|& At
20249 HA3f] LA AS BEE dtof, FRE Hos) A&HOR AZTelE ARG AT ek

AR Fof A7 3HMEZA] 24 7Fsg 2HE DAC
71444912 2215k Zol SItk(asi, 2023). DAC 743
A 71EAIE FolAofuFoA FEI Q=T H4
24 HEIAR 2920 A Aitel 0] AeEY
oo} & (Heirloom)jit 7} At0 = AZLF T 1¥WTRE 19
DAC 7|&AtQd(Project Cypress)S P AZolth
(Climeworks, 2024; DOE, 2023). T3} o1 x| 39o] HYS
&9 DAC 22y 7|5 gt R&D FA| APl
A=), T77|do 2= o]k AllA(InnoSense)At, theho 2
t FEFHU(SUNY) 9 datglojti(University of
Delaware)°] t)EZo|th(Alam, 2021; Lin, 2021).

89 A%, DAC A2y 7|xo] et A5 4 AFY
St AIAL] SEIENE FAHOE &S] o]FofX]
I Q= 53] & SAks ofolSH oA A 29 5
Q1 v] 712 A Aol TR 4889 ALY
AH)E 29 0] JtHClimeworks, 2022). ', DAC %
Hm3 7%l oA ok Afgo] ZA] 0|0l
A= & Aok I8y {FH2 Iy CCS FazoflA H-%
o] AL WPl o A B S, B 71,

A
A% 4 JS Ao J|E moT Qrt
(Bui et al., 2018). ¥t Eejutxe] it A4E 2
W A Folv, vlgT=9] 7uto]L(Carbyon)it7} A+
ote BE2 ¥ 7l g A 9 452 s
A TH(Carbyon, 2024).

JEO] AL DAC 7]<9] Hist R&D= 4=
EAF(Moonshot) T2 T3 sfo]|A] 3 9lom,

o,

e o

2 1o

ol

ofl S
M fR

=
T

, A%

b

7) @dk CCs 71EEol ol @cfolE ol R 23 Ve HFHoR AT B ARISRE FHol ey A AddE et

CCS 7142 DACI] g3l Belute] Fabe @ MeEs vobd Ugaolx

82
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Table 2. R&D and business trends of DAC technologies

® Liquid-DAC

@ Solid-DAC

3 Membrane-DAC

- Posco Holdings are conducting R&D
for BPED

- Some research, institutites including KIER

- Airrane utilizes membrane technologies

for CCS projects.

Korea - LowCarbon made a liquid solvent and| and KAIST, are conducting several R&D o ] . o
o . o K - Some institutes, including Hanyang University
commercialized it for a liquid-DAC| projects. . .
. and KI/ER, are conducting R&D projects.
business.
- Oxy bought Carbon Engineering and is )
o . . . - InnoSense, SUNY, and the University of
currently building a commercial-scale | - Some start-ups, including Global Thermostat, .
. ) . Delaware are conducting membrane DAC
The U.S. DAC facilities. Heirloom, and Avnos, are demonstrating .
. . projects supported by the Department of
- The Department of Energy has commenced | their technologies. E
nergy.
large-scale DAC demonstration projects. &
. - Some demonstration projects are being
- Many countries already have the technology . .
. . - Climeworks runs a DAC business on a| conducted.
E.U. and experience for CCS, which can also . . .
. commercial scale. - Carbyon, a Dutch company, is developing
be utilized for DAC.
a fiber membrane for DAC.
) - Nagoya University is conducting a project | - Kanazawa University and Tohoku University | - Kyushu University is conducting an
apan

to capture CO, and convert it to dry ice.

are conducting DAC and utilization projects.

R&D project under the Moonshot Program.

Source: Arranged by the authors.

7709 AFIA7E AP AL

2718 =3FS Al Table 29} 2t}

JTHNEDO, 2022). °]gt

o, Euf 43e s o]

EI o

TR FFS A Wk AA,
AL ek AFold 24 BT

o
2.2. RCC 7I= 3 e HEld ngYES BEo WHoE ngE B
%o 37 & osac) 54 mgagwrec, 001 BECN A FFE BTHFreyman et al., 2023).
=2 A =

Reactive Capture and Conversion) 7]<&©]|t}. O]h xR O]‘f" gelotd ths Table 33 2.
ojAlstetAS gah-Be-tETA glo] S-8EAFMAVt °“XH RCC iP ANAH o2 ;ﬁjg %EO(ij
2, #7192 5)2 BB 1ol olef RCC ] sedle) & W A BBench seale) TERL 3 ©1%h
o £ waA cars oo o] 7| 24T GANH 71&A o] AP Y Ho
&2 BA 2 AT ofr 2A47EA &t AlEes & YRt 7] 29] CO.E 40t = Bl 4401
dgstel oSt S Bsistn e o e s e
s sl BE U s gou, au e CTIE B9 @ 59 nAK shigs s
ol 1ot A“; L anee A o e wopm | DACCCU QU 330l Setsle] $485h 7R 841 4

T M'L__' = “l'é_ OEL e R iy = o] .
1 $940] gL 7=z tk(Freyman et al., 2023) - ,‘\A}Eﬂﬂ- Eij - ”\f j et
’ ’ 5 2~3] = I I slel= I
RCC BAE WE oAl wet e paE 5 oo g ) EF B e BT RCC
- o uE = PIETEE T gspare) 49 A-8SE Al BAET YA ekt 9
At SUR, A7Isfers wEel A= OWISIRAS RS o Sua gaey awme W o20md Hree
€ 2EE, ohberda 4514 o, 9o, 45 5ol ol (Susteom)itoll 4l ZFulol disky A olF7HAR
sfera Ago] P FE W4t F 4 Atk B4, G

1 RCC 3RO olitsieha b w3 B11E 418
So] o|Atteras T F Z H917k A AeolA
714 B AAAF] FUHGE(Co-reactant)d] =EA|A o]
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(DFMs, Dual-Function Materials)—g o] &3sta] 7] 9

O, g&ﬂr 243} 4HSS SA]o W, 50 keg/day S
9] gk A xsh= AF 40 43T AHZE HaE <}l

Th(Susteon, 2021). 21 29] HS- DAC Z7FEo] A AlA]
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Table 3. Overview of RCC technologies

Reactive
RCC co Pr i T ture | Pr
CO, capture ? . Balance gas | Co-reactant ocessing emperature essure Product
methods A concentration mode © (atm)
material
air
Molten salts Electrons Batch 650-900 1 Structured carbon
9.7%-100% | 0%—90% Ar
3.0 M co
) bicarbonate - Continuous 20-70 1-4
Bicarbonate solution H,O + CH4
Electro | electrolyzer - electrons -
chemical 100% - Continuous 25 1 Syngas
10% 90% N, Continuous 25 1 C1-C2 products
. H,O + .
Amine 100% - i Continuous 60 1 co
electrons
L H,O + .
Ionic liquid 100% - Continuous 22-60 1 CO
electrons
408 ppm 80% N,
Amine PP 20% O, H, Batch 25-145 1-79 Methanol, Formate
100% -
H, +
. air ethylene
Hydroxide Batch 25-140 1-69 Methanol, Formate
glycol
100% - Hy
Polymers 100% - epoxide Batch 100-120 1-30 Cyclic carbonate
15% 85% N, . .
MOF epoxide Batch 45-80 1-20 Cyclic carbonate
100% -
Thermal 10%-100% | 0%-90% N
30% H»
6%
° 6% N, "
Metal on 0%-21% H,0 2 Continuous
. %-10% C,H . 300-650 1 CH4, S
oxide 8%-10% 90%-71% air re cyclic 4 SYngas
CH4
4.5% O,
7.5% 15% H,O
73% N>
Conti
Molten salt 10% 90% Ar CoHs ontnuous 770 1 co
cyclic
Ionic liquid 100% - epoxide Batch 130 14.8 Cyclic carbonate
10%-100% 0%-90% N, )
Methanogens H, Continuous 30-55 1 CH,4
20%-25% 75%-80% H»
Acetogens 20%-100% 0%-80% H, H, Semi batch 30-37 1 Acetate
11.5% H, 37 1 fatty acids
80% H» .
9 1 Acet
5% 15% O, 37 cetoin
Biological Coal-fired power plant 30 1 L
Hydrogen- exhaust gas ycopene
oxidizing 60% H, H, Semi batch
bacteria 10% 2% O, 30 3.9 Isopropanol
28% N,
Sucrose,
100% - 30 1 PHAs (Polyhydroxyalkanoates),
LCO (Lipochitooligosacchardes)
Source: Arranged by the authors based on Freyman et al. (2023).
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7to g o XSIEHAE Z st BEAFESI R HRE 5
Ae= 54 AZAIQl KLCE SAHF o2 /fdtstal X9 A
H3Y W EEEF Az HEol= 5 W A4F FF
£ H{5t1 th(LowCarbon, 2023).

St R&D EopoA= HH| A2 FHoE =9 o
So] ddgstel FEATE 49 Zo Urk. vl
S FopofA o] YH7|& GEE sl mlFoHA

F(DOE) AFsl ARPA-E(Advanced Research Projects

Agency-Energy)®] RCC Z2T19S g5kl ot sig

R&D ZEIHo|= vl= FHAAPN R A4 (NREL),

ERA 2HEo] I AFA(LLNL), S HfUA7ed+

A(NETL) 59 =9 AFAE0] ZAE FH(Joint-lab)

fz Fofsla glos, ANz RCC 7EET Ax

25 9 g A& T A4S I3 9a8S A4

S 5 A7 7 §YAPE FASHT UTHDOE.

2021). A4t4 E 7Y 5 AWEY HAY kA

JAE FHAFLA(PNNL, Pacific Northwest National

Laboratory)®] -9 Wi ol&ato] ojateletas A4

o g ZSY wghE, e E ASAAEY Hes

Tt ollsleta ER-AT BT TRAAS Aok

O W (Heldebrant et al., 2022), 23X IHATLA

(ORNL, Oak Ridge National Lab)oj| A= Z 3% o]Atslet

A5 ZEAKFormic acid)? Z-2 RCCE Z2H Y82

Agsl= AE F2I6kaL Aok(Kidder, 2022). 4] X[

o|9Jof &= RCC 7|7/l AHI7F HaEal Ql=t], 4]

o2 ygse Wxe Y dA7go] odsiets 2y

A713}eHA olikslera: BA M| o U] df HEE

AAIgE AT ARZE QUtk(Sullivan et al., 2021). =Ujofl A

£ AR & ATAKIST) ATEol o A3 24

(MEA, Membrane electrode assembly) 7]&3} Y2 o

A ZuhE $Bote] W) 7ks 0] AE(10%) ol

SHEHAE 93%9] gAlslerAz Mool 453t A7t

SIehKim et al, 2021). EFF S5 A7EL obuA o4

FAl0l 2-E olaetRAE 7|8kl WS o]

Folol GHZRACGRAr QAR A AV A%

< 7dsto] B1sk7] = Fth(Langie et al., 2022). X<

= 37t FEE B7|edHEAR 9 ‘DACU Y37«

AT AIEAA LR AA A HRAES

&9l RCC ¥H7|& i 9 27] &35 9T =49

419 R&DE FXI5HL QUTh
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2.3. A7HE

A AT v} o] By 249 ool AR
o] wa A AAZCE DAC % RCC 7]&o] tisto]
R&D, 4% 9 AIRIHE gl ool ek, olefat
AAA 55 stollA S2uzt A= B 7]s 7d I
ISP} o] AHAOL, oFf 27 BAZ DAC
4 RCC 7|& 9 F3 ARGl gt AAZR 54 H4
W uhAgo] BAe Aoltt, 5 Robe] AT U
AR AEe w2 AL A Setere o
F woF 7|ego] et st AHQ] AEE =5
ste ol 49E wast At

oj=|gt HjFZolA Tst7|& R&DO] I Ak
SUa] gle AHRABTEA BAHOR T1E5EH
g ANET 7|ESEE B BT s 7]
o] =Y AX= &2 A A7} v sto] AfhA]
o2 ojw Hzo] Aok YLAZ WA Tt 7|
A3, A2 W 24 9% WR2 58 2 4 W
iEorN Ay DA F2% 7RARE AT
g 2 9tk o)A 9] ZHCh(Han et al., 2010).
W9l ek Z1 8ol R&D 4 A ~dsh At
NN BUCR EHEHAE AN Yo, F
o] A9 Tab|&71 el o)A ste] ST
B7HA(KISTEP)O Al AAIShH= 7lasEH7E o AFi7I
&719H7HFAKEIT)NA At A7 e+E87),
HREAHBIRE] ICT NGB, B E0T
Q729 BRARNE SRR, TSAEATL
o] 2020 71571% SR So] ek 4] A& 7]
EFEH7 AHIEE ATEYW VesRE JFHe=
wAe7) Ao dnpolg vl BRI i AREA)
HAH7L A B W B30} e SR dolEE
Asgsisto] RHale FPRst S EeSL At
(IITP, 2024; KEIT, 2022; KISTEP, 2024; KRIT, 2023;
NIGT, 2020).

Ot 7EeEE7 S FoA T duto] B
A7FEY 94 9 A& 59 A4 waS Akt
Aol B Alqt7]&9] vl o] 3] 4-&5HA &
€% 4 qltk= EAJo] Qlti(Aichholzer, 2009, p. 253). I
@ dsfo] e W2/} Aeghs BB} O 5
S 5ol AFA U= 23E E 5 3Lol(Aichholzer, 2009,
252), @3] =Eoly 59 59 FFA Holgrt 7=

A% Bk ofUe} obx] HMEAY 47t B L A%

>

O{N e

ol B



OJAtBIEtA

$F i) E3] &5t & 4
ULk AAgk ﬂiiﬂﬂ"ﬂ HsiM e EE2R o]2o] EA
S}A] O} (Akins et al., 2005; Keeney et al., 2006; Lee
et al., 2022, p. 19), 591 o]A9] AEIIE iAo =Z 23] o]
2o AEtto 2 FESIths AT Ayt EAeTH(Lee
et al., 2002, p. 19; Rowe and Wright, 2001, p. 125).
o3t VerE B e AFH R WlEHE Veds
IZ(TRL, technology readiness level)2= AJA}Sl= H}7}
OEck TRLE 7149 445 QAT BARe 48
3 9% ST ORAR Uhers BEsiEol o ¥
ZHAAZ, 1970tio]l  t]3YE-+F=r(NASA, National
Aeronautics and Space Administration)of|A 7HErE o]Zf
2 A AARCE dY AEHIL Q= Ve S &
T-olth(Manning, 2023). Z124 o] T’ 7] tist
of H-&H0o=w AREsSHZ] fls NgE Zol7lol, Z& V&
9] EE3 EAE WYsHA = E5Hh(Sauser et al., 2006).
DAC 7]&9] A%, 7]&9 CCUS 7|&oA &&= Ud
gazy 7ES 8&ohs Zol7]of 11 7]&0] He Ve
of disto] oju] a7t HSEHUT= AlZo]l EATT=
A}, 71583ke] AlFAHo R Qs Al&sHA E-8E ofok
Sk HiF R s, AP FHO AJ(TRL 47HA)
52 ot oA 3 AF(TRL 5~ 6THA) o] %o SA] 4
|3KTRL 9GA) == A= #EHTES ESF TRL H7t
AAY £ AR FEHEZHE 1 o= 7eeE
o] Apo|7t EAY £k Qo ol= TRLYCZ2= #E
o] oYt sHAE EAR
weba F ATolAl= 4171490 DAC 9 RCC 7|&&
Aoz 7lesES HrketaAl sk vh, TRL 4l A
B9 Y2Pos BRAIES) AL L Dol
sHgstol i 71%o] tet Aol ol
T, o 4ERE 7Z0E & 1 Sl A
20| ou AEAUAAE 214 et of2iet Anlol
WPHE Fde] AE 7]e5E BIlE TRLS B9 714
of s AL HAS EASH: Anc S B
710 Ad 45S RolFE o ARHols, HEo)
AeE MATe] NarE e ERoRs Ho 2
£ 4 95k ol B5 $elelel RaD 3 Agat
o] 7ojet % g ol

P

_E4 rE oX

ol mlo

.
ilo
=

D Lol FAGULEE T el SRR 4 39
At et Ak ABAA ol it BAF 24 oA
o T4 4 DA ANs B 2o am

9) Okoli and Pawlowski (2004)2] H[o]¥

ZZT 4
A IE—

*11 2 B4 AAL Schmidt (1997)0] 7|4k

ARIER(DAC) 2 SABEMERCC) 7160] Q2LR} 71647 W ot WIto] Wi 88 M2/t N22 S402 497

5 Aol +UErY DAC 7|3} RCC 7]&o]
‘3‘4 FT 7 L 245 f6) duto] B
PgstA St drfo] YHES “ATH A
1”1‘?—‘3}—: FHAR] B AE 59 “dAs tE=
@o]tk(Schmidt, 1997, p. 764). 5 THES

tH, 574 olrol disl 583 A2 FHlota, ¢

AE7HES o= o] AR Hig AEF E=
AR A5, AE7FEol 4R F8/AR
9= We, o] BdsZ St
ANES T&5H= HWHHEo|tK(Lilja et al, 2011, p.
1004). o] ZIFEL T A olike] gl B4 ol

Aol tsl =&3 Aifo|EE J AFY = JiE0] &
et ARET § £2 diEol|gta e, 97|d=
A #0] W9 o]E(process gain)°] A E o] QIth(Rowe
et al, 1991). £, dujo] HPHEL )y SYAE it
o2 o AuhARl dE2AK(survey)?t APESHE =T, ol
AL tido] g ®oke] Ai7k=EolH, B3 AE7HE0l
A Wil goof ol2& A5Ago] A Ees 235}
=7] gZoltt. IF ARUAIHS +x3ot= Hole
Grjo] MRS BEE Ho] 414 Ego] U] A
A, AE7He 749 4= 8/ (anonymity), =4, B
e 34 9] HHE(iteration), AlA|, ThE AE7IE9] T
@ g FHANNE BAY AT, TeT O A
E7HEY % 94S ¥F5Ho 2 FHg(median)o]gh=
EAA $£X2 BFEsHE Zolth(Rowe et al, 1991, p.
237). dufo] PHELZ ofFZ olr/ZA ol et TlolH,
A4, 1807 AY ARG ST S UL Bk oz} g
=m0 gt A A4S B 5 Utk oA A
Zo] QIth(Lilja et al., 2011, p. 1011).

5 QAL Sele /14S e AAFET v
st7] fsiAE 71 ol tiet =Hl(ranking)E W7]=
Zo] Fgsirt. o2t <=9 FF duto] HHE tf
SiA AR HolHE 4 E A5k g} AAgt
AR AA 4L A ASKE Okoli and Pawlowski(2004)
2 Bz U WA Fh ol B 4R
=, FAAQ] ARt} o] & A&t WHES TS

E

rht o o
mlo cl
=>é

ol

U % of > mx
Moo lo
S

il
I

= gm 94 A4 AuE olol&TLo] AXMsl AL
258 RO &R AF olF A ALYF SOUE

)4.1:1 FN‘
FHTT

%0 gt
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A WA dA= dEXE HAASHs Aot o] 3o
A A DAC 71€3} RCC 7]&o] F9lol oju3t 7%
=0l A=A dgk 7|5t AE5E sttt o] 7]
g AR duto] 2ANE A5 ARV AR FETF
o] BA Ardol gt JE7F g Fa A2 &
7] QIgtolty. WA, DAC 7]€9 AL, i) $4EH
(L-DAC) 7|4, ii) AAZH(S-DAC) 7|, iii) 224 &
F(m-DAC) 7|&= AR 7|&E &1, 7 AR 7&
of thshA i) 7= Fo & &4, i) 7€ TF £ F
7 WY, i) 29 AFGS 9 R&D dF, BT iv) =
Ardet 2 R&D RS Aottt thE 2 &, RCC 7|&
9] A%, o] AA7t NR7&REA, Bt LA Ho= A
SHH RCC 57 AA 9 5 7|solth. & 7ol HsfiA
i) 7]&9] A9 9 EAES], &87HA), i) 71&9 TF
9 Az 9, i) 9] AFE3E 2 R&D @, 1E 1L iv)
Y Agst 2 R&D S Aottt

=02, dujo] 2ANE {3 A A 7 AT
sttt & AFolA= AlR7]ol tHsliA st S84l
i) gh=, i) vl i) SEAR, v) G, 283 v) 7|E
I7HeS e R 7|eSEE BUbetaA Aottt
o7|4, 71e} =719] 4%, ALV Heto| et 3= 5
o H7Hg F7HH o g AMEsto] lefEol e Bk
= LS okqioh

dimto] XARE g A& A= A Al 7HA
2 AF519=d, e ER=S VISR 51
1&7E(%), 71€43HQ), 181 7&5E 15= 4%
& AL aHot= Aot 974 VeE2 s
BR(19] 137h9] 71e42(100%) ti8] A4 7]ass
Fo 2 AR G AsheR et FEH A4
ol 58 4 a3 & oplz} ofF At HHE 4
1 589 IdHE Edst= Aolth 7[&FAH W)=
171& {9 @4 7lessd Tot=t 4849 A
02 d&=He 717 guigitt. 181 VeeE 152
i) AEIFUIERECE Axsty & I8), i) 435
(ARA71&9] B7R=Fo] 7hsdt 11F), i) FEIF(HA
71€9 =YHEo] 7t I1F), 18l iv) 59
T 5ol FHeket 1528 AAsHAT. tha A2
TerEd IHtt 2AE F7HER AdE A2 8%
Sh= Zlolth. 8|1 vt A2 9] s £of 7
<o digt 224 743 ALE s 7P AlFE
Zlo] Folojztal 75y, Vees P FHLE i)

N
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R&D B4 21, i) HAFY 29, 1 i) WAE
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A= BiAISHR AL, T3, o] FoFo] ME7hrt WAl et
= A5 1S WA, d7]SolA gaE 2Yst=
DAC 7]&o] disiA= 41487]<2 v, R&DE FX5t=
e}, A4, 123 RIZE AEE Yo R HEvkE 3
22} 59ith 199 DAC 7]so] ot 93 R&D A3
A7F 20239 AlZHE HE, & AFIAIE FroE 4
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vt Ui AR HIFd & Uthe 7S
JEsto], & A7 H] M7 iAIsHIH. Hrt
g}5]= DAC 54 4 dA 2y 7|so] distols 247 59
o] AEAL, 193 DAC Rejumge 47 AR}
duto] HERAM] sttt T3 o &, RCC 7|&o]
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A7) AErFES viAlsha, Wzt 2913 AREANA
T4 19102 F 390 AAsHtt.
dimto] WHE AHoA FAXCE gu= ATE
s Bas A7t 159 AE FEE dRHEeE 1091
of| 4] 182lo]tH(Okoli and Pawlowski, p.19). L& ]|, DAC
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S AP =05 AARE 23 7|eH7P ofEE A
AZ77F AAmeste] o215 ALSAY E=
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Table 4. Procedure and application of Delphi method

Procedure of delphi method = Application

Formulation of reference materials for DAC and RCC technologies
- DAC: i) L-DAC, ii) S-DAC, iii) M-DAC
- RCC

Formulation of three questions:

Step 1 Design the questionnaire (i) Technology level,

(ii) Basis for judgment,

(iii) Policy options to enhance technological competitiveness
- Setting countries for comparison

: 1) Korea, ii) the US, iii) the EU, iv) Japan, v) Any possible country

v
Selection of appropriate group of experts X X X X i
. . . - Expert identification for DAC and RCC technologies respectively
Step 2 - Experts identification X L. i .
. L - Sample size determination through expert contact and pre-test discussion
- Expert group size determination
v
Administration of survey - Iteration: Two successive rounds of survey on the basis of comparison
(Iteration of survey) of mean rankings
- 1" survey - 1% survey
- Interpretation of individual responses - (Question D) Average value calculation
Step 3 - Mean value - (Question @&®) Interpretation
- 2" survey - 2™ survey
- Interpretation of individual responses - (Question @) Average value calculation
- Mean value - (Question @&®) Interpretation
- Comparison of mean value - Finalization of survey with not much difference in average values
v

Formulation of consensus & .
Step 4 . Interpretation and summary of consensus results
Interpretation of consensus results

Source: Formulated by the authors on the basis of Okoli and Pawlowski (2004)

2 93E do] 274 25 37H 2do] Ytk shbe, 20T 7EANDS FASAR ST L, 2 A

Aol BEATS $FS Ui W07 ol B AR EEF 41 FH0R HIPS £EHL, o

W W Zlolth. hE shil 2A] Folshe AR e Ediz 298 Agaisich 1e1 5 24
Fojol o2 w7y HhESH Folth BRAE St g oju] = HYre dEs 3

oft (& d erl o o

= 5
P 99l W, BEEA, 59
o
L
2~

Hol| 24X AR A] I F7Hgko] I A Z}ol7} gk &+ $(median), AREY HY 52 E&3511, olF EUiE:
of H3E= Zo|tiOkoli and Pawlowski, 2004, p. 26). o] %= (consensus)’ S AT o r AX S-S
A= BR8] ZIREsiA AT-E XSl 231208 HAFAL u), 3AFEYSQy)} 1AHEYS

ofel 12 dutel 2ApelAe A WA AR Z1EF (Qirh 9% Mediano] Leht ZHSREAE ek
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ascending order

Q;: Third quartile (75%) when expert responses are sorted in

Qy— 6 Q;: First quartile (25%) when expert responses are sorted in

Consensus =1 — —————
Median

© FAR, o|F Atshs I A (DI Zo] ALttt
(Kim et al., 2022, p. 259).

AHrA o7 o= 0.75 OF L= 19 7p7h¢ofF oA
o] 3old Aoz WA (Kim et al., 2022, p. 259), &£
AN = A7t S 119 7t & 7S WSSt
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ascending order

(M

Median: Median (50%) when expert responses are sorted in

ascending order
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Table 5. Delphi survey results for Liquid—-DAC

Korea The US EU Japan Other
Expert | Level | Gap Level | Gap Level | Gap Level | Gap Level | Gap
Group* Group* Group* Group* Group*
(%) (yr) (%) (yr) (%) (yr) (%) (yr) (%) (yr)
) 70 4 B 100 0 A 85 2 B 55 5 B n.a
China
2) 55 7 C 100 0 A 85 2 A 80 2.5 B
w7 ] c
China
A3) 75 3 B 100 0 A 95 1 A 80 2 B
SRR
Canada
) 70 10 C 95 1 A 80 3 B 63 15 C
100 ‘ 0 ‘ A
=
5) 85 5 B 100 0 A 90 2 A 85 5 B
75 ‘ 10 ‘ C

Source: Formulated by the authors.

* For the group, A is for the leading countries; B, the following countries; and C, the lagging countries.
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Table 6. Technology level evaluation results for Liquid—-DAC

Group Relative technology level Technology gap
Country .
position Average (%) Std. Dev. Rank Consensus Average (yr) Std. Dev.
Korea Following 71 10.84 4 0.93 5.8 2.77
U.S. & Canada Leading 100 0.00 1 1.00 0 0
E.U. Following 87 5.70 2 0.94 2.0 0.71
Japan Following 73 12.90 3 0.79 5.9 5.27
China Lagging 65 13.23 5 0.82 7.0 3.00
Source: Formulated by the authors.
Table 7. Delphi survey results for Solid-DAC
Korea The US EU Japan Other
Expert | | evel Gap Level | Gap Level | Gap Level | Gap Level | Gap
Group* Group* Group* Group* Group*
(%) (W) (%) (yr) (%) (A (%) (yn) (%) (o
(€0) 70 4 B 100 0 A 100 0 A 70 5 B n.a
China
?2) 80 2.5 B 97 1.0 A 100 0.0 A 75 4.0 B
50 ‘ 7.0 ‘ C
China
A3) 80 2.0 B 100 0.0 A 95 1.0 A 80 2.0 B
75 ‘ 2.0 ‘ B
Canada
“@ 80 10 B 95 1.0 A 100 0.0 A 65 15 C
80.0 ‘ 3.0 ‘ B
China
5) 85 5 B 100 0 A 100 0 A 85 5 B
80 ‘ 8 ‘ C

Source: Formulated by the authors.

* For the group, A is for the leading countries; B, the following countries; and C, the lagging countries.
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Table 8. Technology level evaluation results for Solid-DAC

Group Relative technology level Technology gap
Country .
position Average (%) Std. Dev. Rank Consensus Average (yr) Std. Dev.
Korea Following 80 5.48 3 1.00 3.7 1.67
U.S. Leading 99 2.30 2 0.97 0.1 0.45
E.U. Leading 100 2.24 1 1.00 0.0 0.45
Japan Following 76 791 4 0.87 5.7 5.20
China Lagging 69 16.07 5 0.80 6.3 1.80
Source: Formulated by the authors.
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Table 9. Delphi survey results for Membrane—DAC
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Korea The US EU Japan Other
Expert | Leyel Gap Level Gap Level | Gap Level | Gap Level | Gap
Group* Group* Group* Group* Group*
(%) (yr) (%) (yr) (%) (yr) (%) (yr) (%) (yr)
) 55 5 B 100 0 A 85 2 B 85 2 B n.a
China
?2) 80 3 B 100 0 A 95 1 A 85 2.5 B
70 ‘ 4 ‘ B
Canada
3) 60 15 C 100 0 A 70 10 C 75 5 B
70 ‘ 10 ‘ C
China
) 90 5 B 100 0 A 90 3 B 90 3 B
70 ‘ 20 ‘ C

* For the group, A is for the leading countries; B, the following countries; and C, the lagging countries.

Source: Formulated by the authors.

Table 10. Technology level evaluation results for Membrane-DAC

Group Relative technology level Technology gap
Country .
position Average (%) Std. Dev. Rank Consensus Average (yr) Std. Dev.
Korea Following 71 16.52 4 0.66 7.0 5.42
U.S. Leading 100 0.00 1 1.00 0 0
E.U. Following 85 10.80 2 0.89 4.0 4.08
Japan Following 84 6.29 3 0.96 3.1 1.31

Source: Formulated by the authors.
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Table 11. Delphi survey results for RCC
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Korea The US EU Japan Other

Expert | 1 evel Gap Level | Gap Level | Gap Level | Gap Level | Gap
o Group* o Group* o Group* o Group* o Group*

(%) (yr) (%) (yr) (%) () (%) (yr) (%) ()

(6] 85 3.0 B 100 0.0 A 95 1.0 B 85 3.0 B n.a.

Canada

?2) 85 3.0 B 100 0.0 A 95 1.0 A 80 5.0 B

95 ‘ 1.0 ‘ A

A3 85 3.0 B 100 0.0 A 90 1.0 A 85 3.0 B n.a.

Source: Formulated by the authors.

* For the group, A is for the leading countries; B, the following countries; and C, the lagging countries.

Table 12. Technology level evaluation results for RCC

Group Relative technology level Technology gap
Country .
position Average (%) Std. Dev. Rank Consensus Average (yr) Std. Dev.
Korea Following 85 0.00 3 1.00 3.0 0.00
U.S. Leading 100 0.00 1 1.00 0.0 0.00
E.U. Leading 93 2.89 2 0.97 1.0 0.00
Japan Following 83 2.89 4 0.97 3.7 1.15

Source: Formulated by the authors.
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Table 13. Summary of the technology level evaluation results for DAC and RCC

Most Korea The US EU Japan China
Technology | advanced Level | Gap Level | Gap Level | Gap Level | Gap Level | Gap
comey | iy | an [T oo | oo | T oo | oo [T o | oo | o | oo |
DAC
L-DAC The US 71 6 B 100 0 A 87 2 B 73 6 B 65 7 C
S-DAC The EU 80 4 B 99 0 A 100 0 A 76 6 B 69 6 C
m-DAC The US 71 7 B 100 0 A 85 4 B 84 3 B
RCC The US 85 3 B 100 0 A 93 1 A 83 3.7 B

Source: Formulated by the authors

Note: For the group, A is for the leading countries; B, the following countries; and C, the lagging countries.
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