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ABSTRACT

Direct air capture (DAC) technologies are gaining increasing attention due to their mitigation potential as a carbon dioxide
removal approach. DAC technology-based firms are emerging worldwide, and Korea has also witnessed an increase in the
number of firms developing DAC technologies. As these firms progress along the technology cycle—spanning research and
development (R&D) and laboratory-scale demonstration to large-scale demonstration and commercial deployment—they face
significant financial challenges. Against this backdrop, this paper examines the financial structure of DAC technology-based
firms in Korea. Drawing on prior studies of general technology-based small firms (TBSF) and on DAC firms, this paper
develops ten hypotheses concerning access to private venture capital (VC), focusing on financial structure formation and
constraints in obtaining VC funding. Three representative DAC technology-based firms in Korea are selected for analysis, and
in-depth surveys and follow-up interviews are conducted. The results reveal divergent views among DAC firms in Korea with
respect to the five general hypotheses related to funding access, preferences, and investment conditions. In contrast, the other
five hypotheses—formulated to reflect the technological specificity of DAC—were broadly supported. These findings suggest
that, while Korean DAC firms generally regard private VC funding as an attractive financial resource, their access remains
limited. Such constraints stem from private VC investors’ short investment horizons and rapid exit strategies, insufficient
understanding of DAC technologies, perceived high risks associated with DAC-based removal projects, and the relatively small
scale of investments available for medium- and large-scale DAC deployment. The paper concludes by discussing policy
implications, emphasizing the need for hybrid public - private-infrastructure financing, stronger market demand for DAC
technology-based project output, and an enhanced understanding of DAC projects to support the demonstration and deployment
of DAC technology.
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1. M2
71598} 8-S gt FAAB) A o] o]

HA, Hﬁgzoﬂ/ﬂ—J v &A1 - ofy e, df7] Fof o]
A% oS AE AASH:  ol4keleAA|A(CDR,
carbon dioxide removal) FLo| B ojof Strf= QU4
o SAIET k. B3] FHEo] ol HEo|A Wil
£ 2 98 T 912 FROR (DRl WA
ZREWA, Aed718 2R ozt E3t 7] CDR 7]
Sol det AAA 9 A TR SYEE HAG
(IPCC, 2022). £3], 7|2 H 2 Z(DAC, direct air capture)
712 3%t 7|8t CDRY tj#4 7<=, 7] F COE
A4 2PY 5 ke Ao FoI3e FHoR A4
71e2 FEHI QITk(Bindl et al., 2025).

olof,  AIAA & DAC 7]& 7§t 7|4E°] 545t
7 gdHon $& 4E A% St YEdes i
ytto] 7|9 & ZFEAA Yo Fitet AfA0] 7Rk
£ 29207 o WA, R Pk A
4ol 4 x 71%0] 7|8 DAC 7142 Edj2 2009
9 49T, 201595 Y FAES LI
DAC 7|&S dAHo= /‘Eiﬁﬂ 2ItH(Squamish Chief,
2024). 0% HiEoB, FRAA ol it EAT o4k}
EFAE AT S 9= u}ELﬁi u]=+ 719 1PointFive}
71€ golAld HEYHES HaLD 20259 THee HHE
She 7 st B2 24 % At 2o 498 T
wolxt A7 Hd 722 DACCS ZAE(BT: Siratos) S
B3 Expag Hojek BAjo] 74sI9chSong and Oh,
2023). o] TEAE = 1] o X5 DAC §|H 2 ]H
o8 AAEo] o 59 g2 27] Am AYE FgER
O m(Oxy, 2023), 75 A] ©o}u}&(Amazon)T}; ofjojH A
(Airbus) 52 B|5aF the] 7193 AA SaAA
S5y ol Aloro] uek EF COo) et ol FE
o%go]th(CE, 2022, 2023). ©]of, ZhEAXY o]t}

1PointFives= A9+ A]d(A]A%: King Ranch)S A-435}7]
2 SFFTHCE, 2022, 2023). A, SIS Ajt= 2009
1 AEEo] 20179 AlA Hx9] 449 DAC EHE 7Hs
olEH =AARl F&ES Wt 202149 ofo|&TEo
Ai ok 4,000 tCOy/d FHE9 2 E27KOrca) EHEE 715
sto] Y COE @A AFol FY-BES A ok= AlA
x99 &4 AA SHEE LAISH vF JH(Climeworks,
2021). 2024\d0]= &2 ofo|&HE A =719 9uj
27191 36,000 COyA 2O TEAMammoth) ZNE
£ T30, ol2H ST YLt &Y ZEHE 7]
Z AA FY DAC A JA} = THClimeworks
2022). © uyoprh, 2023 "l FOJA|[oLbS= Project
Cypress7} 17F 1005t & F2 DAC S|HZ A&7 XL of
Aol AAEQlon, SEdLAT VedgS ot &
TS #H] Z0o|tH(Climeworks, 2024). oSt A]5F <of A
TRt DAC 7] 7|8F &R 7|4E0] £458°] 5%
Shal Utk SEURE o 9= ofyw, DAC 7|&= A
Aoz 7dsta olF S ATAH, 24q, 43 H4F
= st o] & ArISlstr] et 7]‘”50] S5k
Jdd, #5232 oe bRt DAC it 7IdE
TN Tt ASAFLE 37t 7ol BA &t
L Holol, ARl its} TAYYAG BT AT
I 71&719 7144 AlZrsto] it AFAREOl A5
Stal AJ]dst gz Adstittes Aotk 1 ol
DAC 7]& 7I8F A|A ARQio] 33| 71& HFA A Pﬁ—“‘*
ofyzt H]E FFZHol7] wjZoltt. H-& HTHol sy
oFst A4 AaEEC] &=, $4 23 715 DAC 7]
& AA AGY Ae £ AlA HEol 437 $/4CO, &
470 $/tCO, 5O 2 H I E 1 )=|(Erans et al., 2022),
7}301]x]140131ﬁ_4 49 KOH-Ca =X 7|4 oA} Lol
3 DACCS 7|1&S EUE |z AL5 2 ZHE 29
/\] CO, &A|A H|-&o] 670 $/tCO,E AHHE A A}
Qlth(Sievert et al., 2024).3) 114 &2HA] 7|4t DAC 7|&

1) 20234 89 vIFe] Y ofAI7|Y SAAY HES2| % Occidental Petroleum, 0[5t Oxy)el ZHElA ol kS o 119 gelof 2
Soto] FEAX YOIt Oxyo] Ak AY HE AB)AE HYHTHOP, 2023)

2) DAC 7|& 7]¥F 7|¥E0] uwj® tjoksly 1Fo|A X Carbon Herald”} 2023 7]& 202590 F

FE5oF & 7|F4Oo R AirCaptureiif,

Avnos Capture6jit, Carbon Capture Inc.jit, arbon Collect limitediit, Carbyoniit, Deep Skyiit, Heirloomijit, Mission Zero Technologiesii,
Octavia Carbonjit, Origenijit, Phlairjit, Removriit, Sironajit, Skytreejit, Soletair Powerjit, Spiritusit 5= H|A]FCH(Carbon Herald,

2023). T, StartUsol|A] AAIGE 20258 %
t} Atlanta Climatejit:,
A A ckStartUs Insights, 2025).
3) °l‘IH

FE AR AYE Korallit,
)=+ Sora Fueliit, Y& Yellow Duckiit, 29 UseNexusiif,

%27] 8|89 75~91%7F AB[EAE](CAPEX)S} 11 +4-75-A]1](fixed OPEX)O|A]

u]= NuAriaiit, 292 Fortyfourjit, L&A Yamaiit, 7Lt
u|=* South Ocean Airjit, AWl Aerbonjit 5=

Wit B9 A A FE7 3748 A

+ 4 E.EOH wal P H]8o] FZAste], & 1 Gt-CO/year 1RO L 341 $4CO, 202 1T 4= 9 A0 A AT Sievert

et al., 2024).
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a2} ZH7|LEDAC) 71& 7|Ht 7|9 REEEX &M

N

[5ke] A|A vlE2 EF 9 oA = g2 g
QIhal A|A == (Erans et al., 2022), Z2+I GXiito] 73
2, 48 27 WA 2A F2A DACCS Al2HolA
CO, ¢AA H]&o] 1,311 $HCO,E AHAE A1 Aupr}
9ltH(Erans et al., 2022).4 o]= AR5} SA7MA L7}
71 A4 Sl Pl st s, 54 ]
$o| B0 W heslt s, £ AA vl 4
goithe A2 ¢ 4 Ut

el 4179 DAC 18 BT IUSE
0] DAC 7]&< /sty seats, 1 7|42 AY
Aol 24Y AFTHE a7E AFS dolAA SR o]
Aol A= X% 57 ](FOAK first-of-a-kind) ZHE, 1]
T 485t SUER ojolAE YOI gFr % %]
Aol Washe, o vAE A FrolH ARz B
Hl(finance gap)o] WIS = QUtk= A Fo] A|7|= o] &
CH(Wesche and Skjelsvold, 2025). < DAC 7|& &9
BEZ Ve e o LWt A T1e7|de] 9
M2 WAF ARG oW FRE BusLpYs B4

B s, DAC /19 Aglol 1

7149 ARtz Aol Het A= #S F8sith

lﬁtﬂ, 7]& DAC 7]& ARQiste} sl Atof A AR
TFzo] 53t A= A od. fRE, 7I& ARRIS
OIA S ekt BRI B AT R4S
FaL ojof iRt FARRE AASk=, o2t =]
Z SHU=E Y X kS Fa & Holtk(Kotowicz
et al.,, 2025; Li and Yao, 2024; Sovacool, Baum, and
Low, 2022; Sovacool, Baum, Low, et al., 2022). &3] &
A AFTE HEF Zo] Lyl 54 DAC 7|
So] AYSHE 2SI QUi H, oJEe Aupo] o
o A7 2ot sdel AY Fn BFe AXsE
glof AoA= F ouE & 5 Utk

olof], & A= U4 DAC 7%l 7|5kt A
Jots AL BN HY /1Y ARLES A B
5 1222 Blerstel, DAC 71& Alislo] Bas Ba
WS BAEIIA BT DAC 71%0] A1 B4l 7144
v, o] 3t 7]&of 7Rk & 7199 A A= 71200
71& 719 AFR 7]Q(TBSF, Technology-Based Small

4) UYL F14S A B Fou BEL

A= i th(Sievert et al., 2024).

5) B2, SAV-HeA AGATe] U S, A7 AR 7

1A ZAH(Duke, 2022).

OAf MIXPHIISIO] of2h M5 M2 9 QERE Jo2 63

Firm)& F4.02 AR olo] TBSFY] A7z
gt A3 ﬂ:rL— EWE, TBSFO] AEFZ04 F8%
AgS sk AUES Febstal, I5olA = 7IZE WA
-UJEE}(VC, Venture Capital)o]] &5}t 1 o]{+= w7t
AT AL ThSFO] 97 ARE Foh A4
FA|0]7] wjEo]tHDuke, 2022).5 E3L, FIZF WA
AL At G4l 7|40l LS AlFsh= AT #at of
Uek, Z1900] 44 4 UES FARAIME Ae) %
83F IS 493tk (Vanacker et al., 2014). wahA|, 7]
£9] TBSFO| A2 FAo| tigh 7]& AFolAE 1l
2 AR A A28 S8 B, & HEA3ol
EZo] HAY Ee= o7t He a]lo digt A4 =5
o]21 QltkBilau and Couto, 2010; Mahmood et al.,
2018; Owen et al., 2019). T3t DAC 7|9E 9A] Wzt
HAAN DG QLS 7 LAz FAdol| S8t Ut
TehA, & A= SYuE DAC 71 715 71959
Wzt WA Y 2ol @F ol Bat 4AH
WS 2AstaRL sHqith. ol Hsfl, Al27gelA= TBSF
of wik WAZfug ol ok MAATE DAC Y&
7199] DAC 7]& 7|5t ARQISE -5 ETiE, ¥ A
Ao AL FA B3 1071A] 7HEdES FE519T
5 7HE EUE, Sute] DAC 71& 715t 37] 714
2 Moo, o5 goR HRIA UEHS AR
o Aol A= HAERAMR} ASRIERE AAIR 205
sAslgid, 7t 7Hdol dfsh 9212t DAC 719150
g 9 Hejsiol 7o) 484e ARslelc). £
o|g F&sto], Ut DAC 7I& 7I8F &4tE 7AE
o Apzg 729 BN EFAt. tHoR Al
HAHE 5 A7 ANE ok, oS FEA FBA

ol A4St

2. 7|1 2ig+
2.1. 71&718t AR FIA(TBSF)O LS X2 RZ o1

71 4A A (corporate finance)o] T3t AEFZHQ 72

Modigliani-Miller (1958) ©]&o] 7]dlslal Y=d|, oo

T BN 94 429 BEsbl 1aw Ve, 97 W8] 13%= 445
Qiek. olof wlet 7] Hlge BAW FE Y A Wt st AAelol EA4T 5 ek chk wA Al Fust
of EgslEetE Hlgo] oF 317 $COe] HE A0 oEHol, tiFE B olFolE A 4F ol Hgol

1 Gt-CO/year =3
A2 7Hs4dol Al

BopllAE VO7t 3 FET sl HA ¥ 7=
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64 240

W2, A agie] gRETE 24 stolA, 71949
ANAHA A7ol 7199 71Xl FFS FA Fethe Aol
Th(Miller and Modigliani, 1961). 2, 7|go] ALL ojf
oA” EHsto] o FH O AEARE A=Al E
2 F85H] &= & Ut AS oulgttt 7|4 AR
BEA9 AR AlE, oHt BE, tiE]U(agency) H]
&, 193 vty AETF ARl EA5HA] et A
= oJugtth. whEbA, Thef ohA IFE 70| thEHH,
& Aol E&ZolA Atd, 7199 A AL 7]
Jo] 7HA] o dFE & & AUrh= A= olsiE = Q.
olof, 47| o|&2 F4a7|dol A-E&E7]| otk 11 ol
£ 547199 719A8E At ARl HghEEHY
T W7 HZoltk. 27199 BE, 7147 AAAE A
A AZTAHEAAHES sig AFdY] A3 vl oy
Ho} o @2 ARE H{st= AR H|gA (information
asymmetries)°] WYL, o= 71Y7Fe} FARA}F 7kl of
2Rl 452 = ojojd & glon, o= F=o FAXE
4 B ZAEE Agche FAARY] 240 % nzl
ok o714, AR WA 4] AT B A g
LT 714719 =84 sfjo]e} FAALY] JAMEolgt= &
AE TBAZE 4= Uck(Brierley, 2005, pp. 64-65). o]t
AE BAS st Asl, TR AR Lol 7
A AE S, @4, AlF A, olF RUEY, &4 14
5o A8%+E A H|&(transaction cost)o] TASHA =H
tH(Williamson, 1985).6)

ojggt AR v A& F47IY F stolH
gt 71&7|8t AR 7| A(TBSF)9] 3% o 4
UTh TBSF= “AF3} AH|A7F b4 9 7]&
= A&st= "ol 433 &S AR HAUA” B
= “AdEEo] ATt 7ls 845 HASHY F83%
YHog ol HRYAZE Ao HTH(Brierley, 2005, p.
64).7) &, TBSF= F4l 7€ 4 AAYLR st= &
TR 719 o = ofsfE 4= Utk TBSFO| A% HE-&40]
o] A3tEE olf= e Al 7HA] B4 wiZolth A A,
719 5ol BetA AT A4 Aite] 7]1Q1%t |, 71
o] A% AA YL 7HxISFsk7 17t ofFok A, 714 Aol
F71 4 7] @A EEE &8H 5 AUe FIAH0]
FEoteh A, AEol et A& (track record)o] AAL

9] 7]
kg &
¥s|

2)4]

=

d

- 232

FAsEaL, AlFgollA 71e71ut AEol A A=A &%
o, AloA APEE gEo] &t ol2et EA4 93,
TBSFi= A} JAolA & o FHE vl 4gs] 5
oFsl 11 olo] we} 7]glo] Be3t 714 D R&D 749} 2
T AAkEo] digt ZHA]o gt B717t ol Fh(Brierley,
2005, p. 65).8) o] 3t H|BE&S s, A A
TBSFO] A5 IFF MY &4 & Aol= I
= 13 4 Ak

olof, TBSFol tigt =& APAF= =71 E= A
#Fo| A “TBSF= AP olHolA &Esh=71? & 7]
JY AEAZ7E ofEA H=rbol dis] dEgtet ol
7149 AREFzol tigt S Tofstal, ‘“TBSFO] A2
FHE F7] A% A2 o A Hgotko] 17 of
g2 el UEe R APEAN. 59, FEe 34
O & TBSF| Amzxg AloF d%a} ol Aststr] f1gt
A=A gk izt A7 o]Folfnh. oA AFH HE
o o], Aa £ AlFY AlS F5Hor FH HY
274, FAMO] Uit &2 &L, 7] @A AR B
(equity gap)& HA BAZ AAohH, Zt=r9] F-8AAH
2GRN Aol we} TBSFY] AAg2d F27F s
A Yebdth(Baldock and North, 2015; Bozkaya et al.,
2003; Brierley, 2001; Dubocage and Rivaud-Danset, 2002;
Mahmood et al., 2018; Revest and Sapio, 2009).

g 2H9 24 E4Z AWEY, TBSF= 91 F
£02 g FAE B3 Agxgo] ofgeH, olof w
2 77F WA (VO), A B4, 35 Adad &2
QRO 9]&5H= FFS Holth(Bozkaya et al., 2003;
Revest and Sapio, 2009). o] 7|4 AEL YR} E 3} Q]
BApE o FRELY, WAl HYA 2al, 7}
%, A7 5 719 WiAknsiders)7t AW Ao A
o=, 7Rl A%, S0y A1 FAb, AR 487}
T ARE T A AYe ZRITK(Berger and Udell, 1998,
p. 7). ‘YRR ol 7| QR FF7|Holu TR}
SOo2EY 2EEE AF O F(Cassar, 2004, p. 271), o]
719 23 A U(bank financing), HAAN TG, A& T4},
ST3A s 5ol Atk WA, 23 2 FE gEY &
7= MRl BHE52 7INte s g fiE FHE AlSEHH, o
oA 719do] EAe Ap4to]l 523 B7F 947t €

6) AHHE2 “Ak A4, A, H HLo] diet AR H]B(ex ante cost)} “HAF, FA, HH H Y, AdoIM dAI FEZ o]
Pol7] Ygt AL(safeguarding)”d 2 AFS H]E(ex post cost)S BT EFTHH(Williamson, 1985, p. 20).

7 9 F1

=
=R
8 ¥ HiE

312 Allen (1992)ZF McNally (1995)0]c}.
rod el
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L= 27 IZEDAC) ZiE 718t 7S] M2

o 2, 1;147]1:421_ SE 7} A0 WG] Qre By
A 9 &5 AFE AFcteE AE FEAH(equity
investment) %’}EHE EZRA) 719e] AA AF S~
fE2es 29 ArEAC= #ofste 254 At
(Berger and Udell, 1998, p. 8, p. 17). W=tA ALY A=A}
7b BA 7159 #aae] FAo wolEY, gl 2A
84S FA 971 wizoll TBSFl 1A 7+ 7‘36
Aglolet & 4 9let. theom, A FA: Jjel o
A4 BER S0 FHR 27 A} o710l A
A BExot= v|341490 A F-8-o]th(Berger and Udell,
1998, p. 6). HpR|Eto 2 FF X AF xqtn,} ZZ7|
o] FUT} HAL 25| Yo} ABote BRI AY
o FHY HEHAEE AldoE, gEY zwﬂ a7 Qlo]
As=Eol 7149 Y¥S Edols TS shokBoccaletti
et al., 2025).

o|2]gt tfet AHEFB= EHE, TBSF= 71&d 7|
Eo] g A 728 457 ek TBSFe] AR 7
Ze AGE Ao|E Holi Q=T v|=2o -, WA
gk A& 714570 (IPO, Initial Public Offering) A]7o]
s Slok AT A9e W= 7]l HA 102
At Zh7o] AR W, WA fuEo] ABEY ATt
WA A ABoE F2 AL B2 4851 9)
Th(Janeway et al., 2021). 1, 9] AL ©|=3} H|w
s WA A 714 AP T 2ol A

_QH

Table 1. TBSF's sources and types of financing

S0 HIRPHIEO| 5k HF HF H QIERE 7Hie=z 65

Hoz vl AE U AHEY Bl FREoR
ZE F=o] HRAISEAL Qlth(Dubocage and Rivaud-Danset,
2002). ol a}7] 99, Zkro] AS BF HE £
3} A4 A AL B AR SUS ZASE A
< A5 tH(Dubocage and Rivaud-Danset, 2002).
TBSFO] 2k L20] thsfiA 71 A&E A7) wet
Apol7F WA St 7P At AR, Hrld=
TBSF7} 7] @A SolAZ A= dAA A=) 7Y
O] #|=(personal savings)¥} 7}=A - (family funds)ol] o3t
&Lt WS A e o, 4% Ao XUgE o]F
ofof FH Bz, 2PE, Ut AN, A=A}
ZFQ AFYo=Z &8r] ME}(Bozkaya et al., 2003).9 THH,
#9 A oz B azdlde Wl 57
Ao FFEo] a1, 27| @Al= TBSF7L 7He& &
E_‘,] O] A]p}ﬂ OLQ_O] ]ZJQ%_T_/ O]Oﬂ EHT')‘]- Xqiﬂ
A g0 T WARLY AR QAE|RY Bak
o] 7*74E]°*E]-(Revest and Sapio, 2009).
0]E A5, TBSF= t}oFsh XH-EEE 5+9.5F A
28 AT 4 9oy, O Aozt YR ALt 9
5 Auow Fems, Gy AUozL Adeg AW
A WL MRAA ST 7S4S &8 o= AL, A8

EQoz drAs) 147}tﬂx1 A A7HE B2 S~ 9l
o} 3HH, QR Yozt wizk YUV HAAH D,

5 ]%%E;U, Tz AAA N, A4 §9), 5o

0

Financing Sources Types
- Personal savings
Individuals
L . - Family funds
Internal (within or outside the firm)
. - An acquaintance's investment
financing

Firm’s internal capital

- Internal R&D funding from the other technology’s or sector’s profits

within the firm

Private financing

(Private) Venture capital

- Subsidy
Public financing support - Public venture capital
External . R
. - Tax incentives
financing

Public-Private financing

- Public-private venture capital fund

Bank

Loans

Initial public offering (IPO)

- Equity investment

Source: Formulated by the authors based on the literature review

9) W7]o] TBSF 1037] MREAZ AS WANN 82%7t FYY AAAEES *9 AFUCE AgIgon AEY oF R Hz
FVCQE%), ABEAQ0%) BERAL. 4 BANNE oF tiEol FUOE AAs, AHCR YRAFAH 9% A

(Equity), &A1 5-(Debt)2 o]5st= F2E HojFH)

http://www.jccr.re.kr



66 59 -
gt QU(FF-17E AAEE He), 2F(H=E), 719
SN 715re] A4 522 #+44E 4= Qlrh o] Table 13
Zro] AE 4 Q). o] ZoA T A|A =89 7]uts}A]

TBSF7} 7F A5s 4
Y, 917t W7
Ol 7199 A% A7V S0 wEh et A

E

Qo wzt uﬂx{;ﬂqﬂo]
o] ojolx] gk A9 TRkt AY

EO_Q]_

=23 =

ol 7
AR

/\

it

T IBSFe] 719 B4 A 2ol WA Y

oXx

fr

o]E

A

ol r

L = o rlo
<% rlo

_VE

o] 2 ko) TBSF7H AT S AL Shrshs
3 99 B AusiALt Aoke] P2 89S

A
ol TBSFY] WX u S A 3hu Asfagle] ot

=

3
o 1:}

—llTI

ol
sjofst

7} A13k=] ]tk Bilau and Couto (2010)% 7]&0]

2 77H4] &do A Astgact A HA /\]ij_Q_O]
27}ho] WA AEE AR A2 FRI} 2
o adles WAANY AT TBSFA
oz Qs 7] wre] Lut 7w Al
RO} E &2 $ol8S AfEthE A
3t P& (exit) A 7HR 1 9
oA WAL A A
o o 27| 949 TBSF
A o] TBSFol| djet
g o ofsfEAA

o}

o

Fo

El

=193

Al
o
€

Hl ]

Qo) it EApR
Aol v 4

TBSF7} 7}A| 11 Q= A dgka]: goldA
St B AL AGA 2] olel Bg
‘:} oA B 812 AR 4G ABEY-AH Y Y
HE3 AR WG A2 o] gt FAo) gt
ARZolth oA ¥A 8212 HAANME AT 7|&
ojgi= & HEF A4-7]& FFolh I A 2912 ¥l
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Table 2. Factors determining the failures of access to venture capital

from the perspective of venture capital providers

# Factors Influence on VC investment
(1) | - (Country) Small funding scale(size) of venture capital market Negative
- (VC) Expectations of higher rate of return than expected rates of return for early-stage
(ii) investment due to high risk exposure Negative
- (VC) Intention for quick and viable exit
- (VC) Reluctance to finance the early-stage firms and preference to finance firms in a more
(i) advanced phase due to the consi‘deratio‘n ott risks and returns ‘ Negative
- (VC) Preference to finance a relatively high investment sum rather than small investments due
to the fixed costs in protecting the interests of the VCs and their stakeholders
(iv) - (TBSF) Technol(')gical capabi.lity (e.g., licenses or patents) Positive
- (TBSF) Preparation of a business plan of entrepreneurs
- (TBSF) Entrepreneurs’ industry/start-up/management experience Positive
© - (TBSF) Entrepreneurs’ aversion to control by the VCs Negative
(vi) | - (VC) Lack of technological understanding and specific knowledge and skills Negative
(vii) | - (Government) Public policies giving incentives to VC financing Positive

Source: Formulated by the authors based on pp. 23-25 of Bilau and Couto (2010)

10) WAZ/MHEL TBSFE Eg3tH

KIS |

Aydslth(Monika and Sharma, 2015).
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Table 3. Hypotheses on the access to venture capital financial sources
by DAC technology-based firms in Korea

# | Classification Hypothesis Literature
- Given the lack of collateral, access to venture capital funding is easier than traditional .
1 . Brierley (2005)
funding sources (such as banks).
- In the case of venture capital, investors are involved in the strategic planning and
2 operational decision-making of DAC technology-based firms, so venture capital is not | Berger and Udell (1998)
preferred.
. . Janeway et al. (2021),
- The venture capital market are relatively underdeveloped compared to overseas markets, .
3 ) . ) i o Bilau and Couto (2010),
Hypotheses so venture capital funding is not sufficient or its access is difficult.
Gong (2019)
——  generally
applied to - Public policies* exist that can secure or supplement venture capital funding, making it
4 TBSF easier for firms to raise capital. Bilau and Couto (2010)
*Public venture capital, tax incentives, subsidies, etc.
- If corporate maturity level is
- At the seed stage, funding relies heavily on internal resources (personal funds or
company internal capital) or, for external funding, angel investors.
. . . Bozkaya et al. (2003),
5 - Upon entering the growth stage, government subsidy/grants, bank loans, public venture .
. - . i Revest and Sapio (2009)
capital, and angel investors become the primary funding sources.
- In the late stage of the mature phase, private venture capital is the main funding
source.
- As DAC technology gains prominence as a mitigation technology, numerous .
» . . Wesche and Skjelsvold
6 opportunities exist for DAC technology-based firms to exchange knowledge and interact (2025)
with venture capital providers (investors) regarding DAC technology.
- DAC technology requires extensive R&D and construction periods, so DAC firms prefer
7 government support, corporate investors, and infrastructure-specialized funds to private Duke (2022)
venture capital, which demands a short-term (8-10 year) return on investment.
Hypotheses - When consulting with venture capital investors, the uncertainty risk associated with
reflecting commercializing DAC technology is viewed as significant, so, as a DAC
DAC technology-based firm, access to venture capital funding is not readily available.
8 o ) Wang et al. (2024)
technology- * Laboratory data exists, but there is a lack of information on performance and
specificity technical/economic analysis regarding DAC technology process design, or a
shortage of standard data for comparison.
- DAC technology-based firms cannot solely rely on venture capital for funding, so they
9 . . . . Song and Oh (2023)
form their capital structure based on diverse funding sources.
- DAC technology-based firms find it more difficult to secure funding for their first .
. . . . Wesche and Skjelsvold
10 medium- or large-scale pilot plants through venture capital than to raise funds for (2025
early-stage technology development.
Source: Formulated by the authors based on literature mentioned in the previous section 2
A oA P2 A SRRl Bel ol AR Yl goldih2 UgHgn. 33 Aoms
Qg S EE g AAANY, A A8, Bx3 So] %7

A%, w AT Wrh 720]~850] 9, G Ado] 7791 ~789] 9, oA & opuur} 509 ~ 609]
509] gl B3, Sefehs 129 ~ 169 A Fzolch,
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Table 4. Capital structures of three DAC technology-based firms in Korea

Firms Stage Capital Structure
R&D - In-house research funds: 100%
At - In-house research funds: 51%
Demonstration - Public funding: Government project 40%
- Private funding: Private individual investment 10%
R&D - Public funding: Government R&D grants 50%
B ijit - Private funding: Overseas private individual firm’s investment 50%
Demonstration - Private funding: Overseas private individual firm’s investment 100%
- In-house research funds: 10%
- Public funding: Government R&D grants 20%, Local government innovation grants 10%
R&D - Private funding: Private VC 30%
- - Bank loans: Venture loan 30%
Ct - Other: Future revenue generation (Pre-purchase system) 10%
- Private funding (private VC) 50%,
Demonstration - Hybrid (government and corporate joint funding) 10%
- Bank loans (venture loan) 40%

Source: Formulated by the authors based on interview
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Table 5. Summary of responses by Korean DAC technology-based firms to the hypotheses

#

Hypotheses

Ajit

Biik

Ciik

Combined results

Given the lack of collateral, access to venture capital funding is

easier than traditional funding sources (such as banks).

Yes

Yes

Yes

Common

Venture capital investors are involved in the strategic planning and
operational decision-making of DAC technology-based firms, so

venture capital is not preferred.

No

Yes

No

Divergence

Venture capital market are relatively underdeveloped in Korea, so

access to venture capital funding is difficult.

Both

Yes

Yes

Common

Public policies exist that can secure or supplement private venture

capital funding, making it easier for firms to raise capital.

No

Yes

Yes

Divergence

If corporate maturity level is

- At the seed stage, funding relies heavily on internal resources

(personal funds or company internal capital) or, for external

funding, angel investors.

Yes

Yes

Divergence

For DAC technology’s mitigation potential, numerous opportunities
exist for DAC firms to exchange knowledge and interact with

venture capital providers (investors).

Yes

Both

Divergence

DAC technology requires extensive R&D and construction periods,
so DAC firms prefer government support, corporate investors, and
infrastructure-specialized funds to private venture capital, which

demands a short-term return

Yes

Yes

Yes

Common

Due to venture capital investors’ uncertainty risk perception on DAC
technology project, DAC firms’ access to venture capital funding is

not readily available

Yes

Both

Yes

Common

DAC firms cannot solely rely on venture capital for funding, so they

form their capital structure based on diverse funding sources.

Yes

Both

Yes

Common

10

DAC firms find it more difficult to secure funding for their first
medium- or large-scale plants through venture capital than to raise

funds for early-stage technology development.

Yes

Yes

Yes

Common

Source:

Formulated by the authors based on Section 4.1
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