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Expert questionnaire study on direct air capture siting conditions
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Abstract: Direct Air Capture (DAC) , as an emerging negative emission technology for removing CO, directly from the atmosphere,
plays a vital role in achieving global climate goals. However, optimizing DAC siting to support its large-scale deployment remains a
challenge. Based on existing literatures, a set of DAC project siting index system was developed, categorized into 4 primary indicators
including CO, sequestration and transportation, energy supply, environmental characteristics, and social impacts, covering 21 secondary
indicators. Using this index system, a questionnaire survey was conducted targeting government officials, researchers, and industry experts
to assess the significance of these indicators in influencing DAC siting decisions. The findings underscore DAC site selection as a multi-
factor decision-making process, with significant variations in the importance of different factors for different technology types. For high-
temperature absorption technologies, 4 primary indicators, ranked by importance, are environmental characteristics, energy supply, social
impacts, sequestration and transportation. For low-temperature adsorption technologies, 4 primary indicators, ranked by importance, are
environmental characteristics, social impacts, energy supply, sequestration and transportation. Notably, temperature is crucial for siting
high-temperature absorption technologies, while land use and relative humidity are critical for low-temperature adsorption technologies.
Furthermore, significant divergences were observed among experts regarding certain indicators (such as air quality, nuclear energy
supply ) , indicating insufficient research on how these factors specifically affect DAC performance. Future research should further

enhance DAC siting under multi-factor impacts, which is crucial for the large-scale deployment of negative carbon technologies.
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Table 3 Basic information of the survey sample
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Fig.1 Expert scoring results on CO, storage and transportation

e ; fa, AP R L W AR
e, R HEA&RUAI A CO, AAbH Tl %
SEARAC B RUREAL BE T FR B o He =
WA T 5 S ARIbR 2 B ORI AR, Bl
WL X7 538 i DAC Bk ok 58 P 6 52 i 72
AR EEL B Hhisimiia R, Rk
0 & G i iy E B PR AR A B, R A
h, AT CCUSIMiH, DAC Ehts R, FEptht
BERTG H 5% 18 CO, isfi, AN ieik B in 547
PR T R BT, AR IR Rs TR . 3
Gy FZNFE Y, 7E ST PR E o DL SE I Hh 3 A
BF, A5 A i sk 5 CCUS $AR I is i
T 503 iy 3o A R B R R I A o 22 HE RS
237, 33X A B IR R T O it AN B A A 1 e
17 CO, MINHIMIZ R 22 R, BUKMZEF . A
T KRG Z EE LR B R AR A IR 7 1k
FEFE COp AREZERUIN, X ATRBIZ P X 3 Al AR
C k) 2 WF9%, IHAE CCUS kit frp 83 7 KM
BN FAURTE, L ZH TR InRA R 2,
3.3 BEIRMERINT DAC UV EERE SR

ME S l4E CO, T BN FEH AR BE™,
LR RERE TR SR A3Z IR R 1 10 25 52 0 IR
B H R A RE R S SR B i T e R AR, i
e ek R MR AR D 75 S v TR A

WE 2 i, AR REVRAE = i W AR IR
W R AR TR R I Rl BRI, X R iR
WA, £ HR AR E R HE R R . K PH AR
180

(L=6.33) , H# (L=626), K EE ([,=5.92) ,
kA BE RS CCS (1,=5.71) , /K (=5.61) ,
Y Re (1=5.25) , B ([,=5.22) F1 % fig
(1=5.04) o X} TARIRMCFRIH AR, &$6 bRy d 2 A
JEHE AR R . KFAAE (L=6.17) . K fE (L=
6.08) . JE#H (L=591) . M (1,=5.57) . /KHL
(L,=4.87) . LA REIHEME S CCS (,=4.83) .
(L=439) . &YEHE (L,=4.25) . 8 WFEARIFRIE
Zor T 204~ 297, 4351 KHEE (SDy=2.16,
SD,=2.33) . MK fig (SD,=2.21, SD,=2.04) . JKHi
(SD=2.19, SD,=2.14) . Hi#k (SD,=2.16, SD,=
2.35) . AEWE (SD,=2.86, SD,=2.77) . {LAREE
¥4 CCS (SD,=2.97, SD,=2.53) . #fiE (SD,=2.62,
SD,=2.43) SE# (SD,=2.92, SD,=2.43)

X2 TR, R BHREFNRUEE A0l SCHE BE
U5, PRI 2 P REIRAE AT 2 A i 2 AR, BEMLAS
RWRIE N, e AR At H A B R 228 R &
LV 1 e 52N TR REVRAE R I R AR
() B B v TR SR AR . IR NP SRR
HKFF Z Rl B A BRI RS A IR (<150 °C)
AP B2 AT, A TG A2 e T R AR A X
W RE BTSRRI AT A
R FAT ] A BRI AL A SR R, O
T EE TR S AT AR AR R, e
RElRH G CCS TEmR M E AR B B2, e
B4 S DAC $ AL AT i iy SR IaE . H AT KRR
G CCS eI st B b St , A BRI



F RO A, s SR A P L R R A 4

2024 4E55 10 4

- J

T8

0F L

|| ERsR AR 25%~75%
TR AR 25%~75%
L woruE
— gk
77777 ¥tz

H 6.336.17 5.926.085.61 4.876.26 5.57 5.254.25 5.71 4.83 5.04 4.39 5.22 5.91

FRiEZE 2.162.33 2.212.042.192.142.16 2.35 2.86 2.77 2.97 2.53 2.62 2.43 2.92 2.43

RFHAE  REE ks M EWR

R el R

+CCS

B2 fEGRNERIFIER
Fig. 2 Expert scoring results on energy supply
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Fig. 3 Expert scoring results on environmental characteristics
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