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ABSTRACT

This study proposes a citizen-participation platform model for achieving urban carbon neutrality, focusing on the
introduction of the personal carbon harvest (PCH) concept. PCH refers to the idea of converting the amount of carbon reduced
through individual daily activities into incentives, thereby encouraging voluntary carbon neutrality practices among citizens
and contributing to urban carbon neutrality goals. The research methodology includes a literature review to examine relevant
theoretical backgrounds, such as carbon neutrality policies, citizen participation, and digital platform design methodologies.
It also assesses the legal and institutional feasibility of introducing the PCH concept. Based on this, the study identifies the
main components and functions of the PCH platform model. Key functions include analyzing individual carbon reduction
activities, providing customized carbon reduction practice guides, offering incentives based on harvested carbon, and
organizing community-based carbon neutrality campaigns. This study suggests that the proposed PCH platform model can
establish a virtuous cycle where individual carbon neutrality practices lead to overall urban carbon reduction. The PCH concept
can encourage active citizen participation and promote behavioral changes by providing immediate rewards for carbon
neutrality practices. Moreover, a citizen-participation carbon neutrality platform can improve environmental education, foster
community spirit, and revitalize the local economy. The findings of this study are expected to be a useful reference for
formulating strategies to promote citizen participation and achieving carbon neutrality in urban administration using digital

technologies.

Key words : Urban Carbon Neutrality, Citizen Participation, Personal Carbon Harvest, Digital Platform, Carbon

Reduction Activities, Incentive System

TCorresponding author : youn2302@hanyang.ac.kr (222, Wangsimni-ro, ORCID ZA5t 0009-0004-0659-7191 QH

oFH3} 0009-0008-1421-7020
Seongdong-gu, Seoul 04763, Korea. Tel. +82-2-2220-2281) ZES 0009-0007-5658-6281 At

0009-0007-2587-1143

Received: June 10, 2024 / Revised: July 13, 2024 / Accepted: August 16, 2024

http://www.ekscc.re.kr


https://crossmark.crossref.org/dialog/?doi=10.15531/KSCCR.2024.15.4.513&domain=https://ekscc.re.kr/&uri_scheme=http:&cm_version=v1.5

pe!
1=
EN]
oz
e
Ho

514

715 s QIF7E digalor & 7MY AlgE Al F

B 2% ASE 2°C oJ3t& FAI5ka, 1.5°C o]5t=Z A
ghol7] 9ol gttt SRS A7k ch(Friedlingstein
et al., 2023). o]& 2/d5t7] YIsfiAle= 205097H4] AT
Ylnet-zero)S Aok T}, HaF Yol o7t BE|
gt LUV WET BEFY FRL ol A2
a1 gtch(Davis et al., 2018).

TAl= A AA A7 wiEFe] 70% o) A5t
I Qloj(IPCC, 2023), ©4%5d E/dol Slo] &A1Y I
o] W% FQsith IHY SAFTHS AR} VA9
guto 2= 2A5H] ofg e, ARE9 =2l o
o Axo] Aot ARIES] LA 22 W
3Pt Bof & FF¥FFES T 4 7] diZolth(Gao and
Souza, 2022). & AtollA= ARl 7RIS B4 A% &
5ol FE511, ol AAF R #stal AdE 5 U=
uroto 24 7HQl BtA S| AE(personal carbon harvest,
PCH) 7Id< Abetazt gteh. 7HQl A SHHAEE 74
19 &4 HEFS SHotaL, o8 BAF E= HIAEA
A QIAIEHe} AATOEN AEZQ] v©AFH AHS

29 M 5t 0|24, AHH EY
upAst Al gt A A SHAE 7d2 7]
HEd AA el APEstE. 7129 Alees F
1oy 713 @9 = &F(top-down)= o] gom, 7}
ol WS- AgtHolqdct. v Al g4 S
ARl ZR7HR1S] A2 A% (bottom-up)S EAEIE
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| g4 SHIAE g o) A geke mast
2} gt} o] 2 QJFf WA ©Hasy A 5= AW
olo] oojg AmED, ¥ ol2W YR AET 3
Al et SHIAE Yol AE AsAT
WA ATH GG =5t At BaFY AR
gl glol ARl A7HR1S] g o€ olFoldi= A
S AAdoE "ol 297t ot

1.2. 97 ¥y

7129 #ASH FYL F2 ZH FR9 1P

(top-down) 4|22 o]FoA g}, o]t HL2 1A

oF L& Bl 7197 719 gA AES FEokE b
ZHE 931 9oy, FF gA wiEe] A FES &
Aoh= AWES] AR S5 gt 18E B3 A
Zo|tH(Hare et al., 2010). B-AZY DAL A= A
1 #ZolE R F e AER 2 W4lo] " asit
E£3], 719 LAAHQ A A7 EFof st AAER

o

A= A9 & A&fiste =8 82 5 sfyolth. &
Aol A= stoll A= 7H1Y] ©A 7S ko] 7 H o=
TEyA 2, olof gt BA AAE uiEo] A &
o} wEbA ZRQ1Y ApAQl ©AFE AHS olEoldy
7] QAL Y] Bk A7 BES 25k AAE
Bl AA|5l= Hoto] ulgE]ojof gl (Fawcett and Parag,
2010).

PHH, ORI g 7]e9] Hd2 AN Hoy g®HASE A
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HIAE 9 A9 Joly ehady SE dE oled
WAS AR Ba S, WS A Aw 2o ol
5 B Rope] AW ATE 1] & A7 o2
E|E nfH3H(Lee and Kim, 2016; Rosen, 2018). =4,
U FAF AHE RAE EASH] 79l A SHHIAE
g A M TR AAREE =& d5Y
Carbon Rationing Action Groups (CRAGs), HHES
CitiCAP Z2AE 5 7IQ &4 #% &5 ¥ Z=
I3, gA4E SRE, JAEE A 5 gt AHEE

il ZJAEE AEH3ItHHowell, 2012;
Kuokkanen et al., 2020). B}x|9to g2 23] FAL9} AlH &
A A Fgoto] AY oy gasd EHE 2dS
AARI ERE] AA £&, 8 84 7)s, <
HolA YAl &9 WA 5= FAFSt, olE 7
st7] et 714, A2 Weks AR B3 A7
JAEFE &5 249 edds A 7S AESHL,
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S43Y oW ot AwA swo] A vheis gl
Tt ol AR FEo| §
Y B 24 A7 ek M=ol AZ1HT Uet.
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516 ESS

A AAE =dT 5 ks FolA AR O] A (Talan
et al., 2023). 354 °]Z(community theory)2 X ¥ -5
A A A AHE B3t gHAaSH A HkE Al
AlRtet. o v A ek FHRl, g T2 5 A Y 7]
W meAlEd] ZulSo] Fryoz Hojgozn TE
oAl vleroz slEust] BgF 4 Ark(Yu, 2022).
3% W3} o] = (behavior change theory)2 7[Q19] 21%-73
2 Fxst7] 93 JAEHE HA o FHIT A
EAze} o] 7R19] g4 A7 E-5of Hith HAGA
AE vHsty, g4 HAa A4b] 5 Ad =75 AT
gomM AUSe ALY Foig ofZold & ATt
(Heiskanen et al., 2010). A}3]& Sk o]Z(social learning
theory)2 H¥ AR MubE 53 ARl o] &4d35) wet
= Akttt g45d Ad 95 AEE dEcty &5
o 24 ARl F5AY F5 WekE Fed ¢ At
Zo|tk(Kang et al., 2021). UfA|Z o2 HHH |
(collaborative governance) O|&2-2 EAZTH AWHA]
ThFRt oS AARES] Hojet FEo] Ta%hs
ok AR, 719, ARIALS] & ZF A0 tEUAY
Adota d9Y HE/AE IS5ToEN HATH BE
ayFo g EAE 4 QIth(Lu et al, 2023). O|AFH A
Zho] o] L o] RIFFooA FHA Ao o
7|17HA] ThgRt WRolA ARIelE A HAE AT
s AlSgict

YPE s} o] 22 JQl B4 SHHAES] HITHI gt
of Qli= HE, 7H19] 2AVIA ASHE AAHoE 54 -#
Zotal JIAE B E AlF3stth= HollA AlAbdo] 3o &
g Xl RIS o2 SHIAE A X9 FAH A
oA ANIES JHS AT FEE ¢ e AxF
AAE 2vlsHA gl Febetd, & AtolA= Al F
o] o|& ZF, P& W3} o|EZ HIF R ]l g S| A
E Aro 7& & AAlota, o] 9iFFe] o2
oA AHIE9] AF g EAsty] it AR 3k
LAgE Zojnt. o]F Fof AW 7RIS A A st
Aol B Ads oA 9 Al FEAFE AL
St AR R ©AasE AW BdZ AASHaLA} gt
=& o] oA B 84, BB, MAPYEES 5
ALA Aok QA5 A= oF 2 Aotk ANE
o] A FE FrotdAE At A9 AR <l
gt Zolo] B4 EAE BT & e HAT A= 4
A7 Fasteh. 3 7iQ19] 5 HlolE o QlojA
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o} 7|&E AFELS FE g4 #jEF 27, AAE R A4,
ARl Zofe] $84 55 HFI Ut F8 APAFE
£ olgie} Zo] XAs] AHEQITE Heiskanen et al.
(2010): o] A= Aea AFYUEZL 7919 5 HekE
FEsts WES ohFoh AR oA dokS 3]
A WellA 7ol old P52 FofioF sh=A]° gt
LY JYIE AAISHAT Agtd AFYE = 7119 o
AAQL | A AHE HES BSA7]= b 583 9T
U= AESEATE Howell (2012): ©] A5t F=
2 il 5 1F(CRAGs)9] A v = 7l
A9 a3E BEAso A= 7i]lo] Azt
s APty ol 29 AL TS
Aol ZjRlY] A +ola, IF W 4
o] &Aa T = 2
. Kang et al. (2021): o] 9F+= &

gl A 57 FF(peer influence)

T Aol WEH, 7iRlo] B 7
FEshH= d ol 552 P52 I
g mFth o3t AEH g H|A
9] A& 7Hse Fe= ST 5 U AlAE
. Talan et al. (2023): o] A+ = o] WFF9]9} 7]
2 AAIBEA AlRlEo] &4 T 8o Fofst=
Aottt 333, fAE 52 &l AlNlE°]
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AE|B O] FQ4: Fawcett and Parag (2010)= 719 &
5 w82 BAshs AAZE AW FE fEste
&S Skl GRS GAEJEAE
H A=E &5 Qe ArEA FoE
SE8 £ Qo gxE 7)£&9 &8 Wan et al. (2021)=
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Table 1. International case benchmarking and application
Component Benchmarking case Key features Application in proposed model
Individual carbon Automated real-time data collection using IoT (Internet of
MRV system UK CRAGs

emission measurement

Things), big data, and blockchain technologies

Incentive system

Finland CitiCap
(Citizens' cap and trade incentives for

co-created) transportation

Mobile app-based

Comprehensive incentives for various carbon reduction activities
(energy use, waste management, etc.) combining economic

and non-economic rewards

Education and Switzerland Energiestadt

participation (Energy City)

Citizen working groups,

energy advisory services

Integrated carbon neutrality education content, participatory

events, and community features within the platform

Data

analysis and policy| US Better Buildings

integration Challenge

Data sharing and
goal-setting approach

Reflection of individual carbon reduction data in national
GHG (Greenhouse Gas) inventory; exploration of linkage
with ETS (Emissions Trading Scheme); personalized reduction

goal setting and progress monitoring

Local cooperation model

Germany CO2 (Carbon
Dioxide) Expo

Region-centered

approach

Integration of local challenges and region-specific incentives

in collaboration with local governments

Table 2. Comparison of PCH and similar systems
Categorization PCH UK FIN SWZ uUsS GER SEO CPS
Individual level measurement O @) O A A O X X
Providing incentives O x O x x x O O
Institutionalization of civic participation O O A O A x x x

Notes: PCH=personal carbon harvest, UK CRAGs=UK carbon reduction action group, FIN=Finland CitiCap, SWZ=Switzerland energy city,

US=US better buildings, GER=Germay CO2 expo, SEO=Seoul eco milage, CPS=Ministry of Environment carbon point system.

34 8k Eyre (2010)= B AR AvbE B3 AR 3 2.2. ZLHQ AHy A
o] &3t et Atelgich Sasd Ad &5 Al
= urzely THgto 2R Aolyt TEA ] FE Wl 7Nl &4 SHIAES}F FARRE /Eo2E /N o4 2
Qw2 oty FEH AMUA: Lu et al. 2023)2 sha A AL "A AREAL A wA ARA] Sol A o]
Y Avdzold it ol AREY Fojst gy S = I SAVA MEWS SRl Ak
o] Wt FxatATh AR, 71, AulAte = 7 = o 232 w5 Atk AN 358 A=t EP”J,
ASo] MEVAS AAstT dE YEJIS 71230 M &4 SHIAEE STl 71Nt JAEE A1,
M BAZY B2Rs aitdos 9AS 2 9tk AHIZEe] A =3} 59 SHIA AFEAE 2Tt o5t
ol9} 7o MWATEL. Aol Era a}ﬂﬂig_ Azel o A L wA SHAES A" F8 =ie] ARIES
Agt gl Slol o ARG AFYct & e AR AT
olf st APATLEL HlgroZ 7ol BrA SHHAE Zaf F=ollA 200607 AJZFE CRAGse A9l Fx9
=9 azEela, Alvl Fold BAZRY AH mUS A AdE i 45 250l th(Howell, 2012). 7S
A5t stk ol2 B3 Ajolo] APk eha g ww A )l ®A dike AASHL, olE 23tehes wiEwel
o 250, A ABACE A& 7Fsdt Asts BalE ol I1F oA FAHFS Fifols BH4oZ SFHrt
AT 6 7]ojs & 9le Aoz g M9 AIEe BEIHEAE 42 53 S &5
BhA 7122 9ESTHE Ho| EXolth. CitiCAPLZAE
L 2018WFH 2021¥71%] WS 235|E oA Al
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518 ZNT - HHZ -
7Hel A ARA AHAFG o] th(Kuokkanen et al., 2020).
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|RIE9] APt HolE 7|Hte g, EH}%‘ He Ef 7
19 o] et Ao wE T4 HiETFS EYEHPSL
a5 AAo] wt JAAEEE Aottt 71l g4 7
S S8 B4 AA A 5 i &4 SHIAE A=
AA AAHE S AT A9 A= 2001ERE oA
T A|(Energiestadt) T2 13 &3] X|ZA] @9 stA
=9 HAS F2I5)] 2rh(Wilke et al., 2011). o] ZZ T3
2 oA B&, APAUA, A&7 Fse BT E 5 67
HopollA AAHA 9] A S 225 BUFskaL 1SSt
= Aoty ANIE Y 84 ZFety Ql=d,
A9l A TF, olHA A ARlA 52 S5l 709 o
YA Aokt g4 A5Z FEIh

)= o X FL= 2011 d 5 Better Buildings Challenge
E2a9e B9 Al 2 Y 2R oOuA BE B
< ZHstT UTHDOE, 2014). of7|ofl= 7 7] JHivt
ofet thet, s, A4 S TRt FAE] Hofste,
oA A8 B B8 AN ZE 87, 94 A
% 59 B9 ALY 23S Suat. 53l Y A
9] o|qA] A &4 E Y AAE #F1L Slo,
Ql B SHIAE A= ’5-11 Aol g gteiet. CO2 AA
I ZZAEE 20206 5 37 ZA[NA Al AAE 7
ol &4 AAHA] Z=2AEo|th(Jung, 2023). ol F=9
CRAGs?}t FAFSHA|, 7HQlo] A& o g ATt &4 HijE
T2 AAsy ol2 HUEYsts wraoz A 9]
o ok oAF 230 hE S Al 2291 ERES
B AE w5 A AA 59 Ao R TIREES
AAE GFEAtt= Fo] EAJo|th(Bristow et al., 2010).
=7 ©4 A A= Table 12, AQtE+= PCH &
3t 71 EF FE2 Table 28 A= o] ot

U A2 2009955 AEZAI7E Z1PFA of| Zut
A= AF oy 2AH7EA IS TR0 (Ko
and Song, 2019). A7], ==, 7kA 5-0] Hofego] whet nf
YA E Folsta JAMEYEE AlFetct. ot 7 7H+
TR 2=, A1 w©aA 7S P HPHo=R
AA A F=the A7 ek EJF 2008 RE P H
7F FA5h= HAZRJIEA = A 1 o 247 IS
Az T2 JFo|th(van der Heijden and Hong, 2020). 7}
A BRG], S, BAZRA AF§ 4] uet
EQES Hojoi1 olo] 483l NS AFech
FA Y] A 7S P Frdtthe FollA 99
o

W, 94 Fhel w9lo) gha AETHe ARt glet.
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2.3. JHOI EtA BHHAE JHY U EIA
2.3.1. 702! EtA SHIAES] JHE H £
7HQl gha SHAE JfiRlo] A/ EolA AHst=
i A3 S5S B0 2% 24V AEHE AT
o7 FAstal, o|& QAE B} AASto] 7Rl Apdhd
BA IS P5S Frote ALE Qugtt o]+ il
9] &4 A= | askehs A ARl A5 BT ofy
2}, A= s B3 Al Q14 Xﬂ—T’— 4 P5 A3t A
ojgt= ARRA AME 7|t 4 St
o] 714 S| AE (harvest)+= 7H° 9] g4 A7 g9
73374? = 7};3}_ TRt Qu|E WS o= 7]
Z 915 7091 AFHe] AHo| ©es| oF 3
’%40] O}Ld, 71 e FYURA BAEE 5= Sl 914

HES owgith. olF B3l 7A7iRle] 71FBE] FA=
A qEE o £ =S 5718 Fofstal, Yot A&7t
S A ABRY HEE A]lstaAt sk Zlolth

MR 'k SHIAEE =71 7199 247k 45 A
Zof 79kt ga I 9 Alkote ApEstE 71E9
Ba 2R F2 FFA A9 AR AR A8 o
gE AR1S] A ef7h AHolgih v Y '
SHIAEE= 821 ARlAl 24 dEo2H B4
A5l tigt FAAAE IHAIAL, AT & 22 AH
o] Kol & R3S olEod 5 %D}—t— A A4 TF
o= 7]o1& & Atk

MRl ' SPHIAES] 8 B2 thadt o] 8oFd
& Atk AA, A o|al gt RUHY
= 7Rl 'ha A o] 574, AS B4, N
A9 A= 7]ojzo] uE FAA,
Zsto 24 AA 7= =2 Golsttl AlH, Alwlzto]
3 ﬂﬂiﬂée S 71| otolriolet Fejide] ol
il 2 Aol Ak A B4 shlA
Ex 71?%’471 EH%A Aze oA, 7419 o
S AQJE FxShe FAlOl ARR] Adnte] Q14 [t
5 Wsks Fole AEd FA mdolt & 4 gk

2.3.2. JHQl EtA SIHAE TQIQ EtEM HE
(HA, M=H, At2x £H)

7HJ g O}Hﬂ/\E A=7F =il EF’O—
= o ¥Pe] Aguiek A=

X
- A HAA dielA H?l S 7:.‘% %



2 AYHoE FHAL Uk 2FL hS ARHo|DE,

B ol el wa SHAE WS Ao WY

pk wu} AL AL ST AR,

TIE] e A BAFE A 718, SOl

QL B SHIAE B9l 29 AASAL, WESl 5

e AP YA FET 5 Uk WE 2ol
(o]

Has SHIAEQ] A9, 52, 7|2 93], I} A
A A o] M, N1 o] B4t jijE Fo] EIE o]
of ?l‘:} ol {8l 7Nl &3], =91 @19 o] 43t
Al ZEo I 42 FAS ot Weto] FE
of & Zojtt.
A7)t vkl ool Jile] AW ojg s
7] g ARA GAE Gz wusioF gt 94
o B4 T4 Ao gt ABY 24 unAS
(measurement, reporting, and verification, MRV) A4
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Policy institutes

(Central government, local government, etc.) .
Harvest data collection &

Incentive management module

Data-utilizing organizations
((enlml government, companies, research
itutions, civil izati ete.)

- Utilize generated and processed

* Input carbon policy, incentive policies and D management

rules, regulations, etc.
y - Collection, storage, and management of

«  Define details such as types of incentives, e
input data
criteria, targets, payment. o
96ts, pay + Data anonymization for personal

information protection

+ Compliance with relevant laws &

regulations (PIPA, GDPR, etc.)

Personal carbon harvest

*  Apply incentive policies, calculate based
on reductions
*  Manage and track incentive payments

and usage

anonymized data for policy-making,

research, campaigns, etc.

Personal interface

*  Enter data on carbon reduction activities |:>

in an individual's daily life

Carbon reduction calculation and
verification module

(Instrumentation & measurement)

Supporting organizations
(Central, regional government, private
schools, etc.)

« Input carbon policy, incentive policies and
rules, regulations, etc.

* Calculate carbon reduction from
individual activities
« Verify per external and

international/national standards

+ Channels through which individual users

*  Check incentive payment details based on

utilize and interact

individual carbon reduction

Incentivizing organizations
(tenlrul reglonul government, private
schools, efc.)

* Incentive payments based on PCH (cash,

«  Define details such us types of incentives, Data nnalysis &

criteria, targets, payment. utilization module

User communication module

« Use of paid incentives (buy eco-friendly

points, vouchers, etc.)

products, carbon offset, etc.)

Certification bodies and « Analyze collected data for policy making

standardization hodies

*  Consvulting on carbon reduction [>
calculation and verification

and service improvement

+ Use only anonymized data, excluding

personal identifiers, for analysis

*  User interaction, information delivery,

feedback collection, ete.

NDC incorporation

+ Incorporate verified individual carbon

« Establish procedures for carbon reduction

verification & certification \_

+ Establish a cycle: PCH contribute to

reductions into NDC efforts

national carbon reduction

Fig. 1. PCH platform model
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Table 3. Components and functions of PCH platform model

Fig.1 components Platform key functions Detailed description

L X . L » Reflect platform data in national GHG inventory
Policy institutes Policy linkage and application . o . .
* Develop methods for recognizing emission reductions in ETS

. o Carbon reduction activity data |+ Accurate collection and storage of individual carbon reduction activity data
Data collection organizations

collection and management * Personal information protection through data anonymization
Harvest data collection & Carbon reduction calculation and | * Calculate carbon reductions based on individual activities
management verification module * Verify according to international/national standards

. . * Calculate and distribute incentives based on carbon reduction performance
Incentive management module | Incentive management module . .
* Manage incentive payment records and track usage

Data analysis & Data analysis and * Develop policies and improve services based on collected data
information module utilization module * Analyze using anonymized data
User communication module User communication module |+ Interaction with users, information delivery, feedback collection

* Provide channels for individual users to utilize and interact

Personal interface Personal interface o . . . .
* Check individual carbon reduction performance and incentive details
. L . . L * Establish platform operation rules and policies
Rule-setting organizations Policy linkage and application . . .
* Ensure compliance with relevant regulations and standards
Data analysis and * Provide platform operation support and technical advice

Supporting organizations . . . .
utilization module * Verify data analysis results and suggest utilization methods

. . Carbon reduction calculation and | * Verify carbon reduction calculation methodologies
Certifying bodies . . R . . . .
verification module * Provide official certification for reduction performance

. Carbon reduction calculation and | » Establish and operate MRV system
MRV cooperation

verification module * Apply MRV processes compliant with international standards
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Table 4. Countermeasures for addressing reliability issues in PCH system

Measure Description

Key benefit Reference

Standardized reduction

amounts areas

Set standardized reduction amounts for key activity

Martiskainen et al.
(2021)

Simplifies calculation and

improves consistency

Blockchain technology

Utilize blockchain for recording and verifying

carbon reduction activities

Ensures data integrity and
s . . Deng et al. (2024)
minimizes manipulation

Al-based prediction models

Develop AI models to analyze individual activity

patterns and predict carbon reductions

Improves accuracy of carbon .
. o Liu et al. (2024)
footprint predictions

Explicit uncertainty and

conservative approach conservative estimates

Acknowledge measurement uncertainties and apply

Enhances credibility of the .
Grassi et al. (2013)
system

Hybrid verification system . .
verification

Combine automated data collection with human

Wang and Chen

Increases verification accuracy
(2023)

Phased market integration

Initially operate with an internal incentive system,

gradually integrate with official carbon markets

Improves system stability and | Perdan and Azapagic

reliability (2011)
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Table 5. Funding strategies for PCH system
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Funding source Description

Potential benefits

Government support

Utilize budgets from the Ministry of Environment and local

governments for carbon neutrality initiatives

Stable and substantial funding; alignment with

national environmental policies

Private sector sponsorship

Attract sponsorships and collaborations from companies

related to carbon neutrality as part of their ESG activities

Additional funding; increased private sector
engagement; potential for technological

collaborations

International funds

Leverage international environmental funds and partial

revenues from carbon credit trading

Diversified funding sources; international

recognition and support

Reinvestment of

economic benefits

activities (energy cost savings, carbon credits) into the system

Reinvest economic gains from participants' carbon reduction | Creation of a sustainable funding cycle; increased

participant motivation

Public-private

partnerships

environmental organizations

Establish partnerships with energy companies, tech firms, and | Shared resources and expertise; increased system

efficiency and reach

£ mas) Wi sk st

252, Ot A=l & K& Ttsd 24

A g ShAE ALY A7)H ASHsHE S
3171 gaAE AARS olak AT )7t Wl
B ATNAE AFES AR T A S st
of a4t BAE BASHL, oF E8) A= e S 4|9
ot FES A&IPsHE lSstaAt e,

RAFE9] Q1T OF 670,0003(20238 7]%)& 7|vtog
27] GACIA oF 10%0] Hol@g BxEE A
= oF 67,0009 9] FolAHE ofmjgitt. QLAEE oAl
Qg A7k 100,00090.2 BHStel, F e oAt
oF 679 Yo FAPHL) ol 712 BAEAEA
oNIutL A AEo] QE|R SEe FAuste] AR
Fololch @R, 2022). £ AFS BAE AL & §
AES w8109 ), B2 L TY H18(59 9), B
W 99 9le Hg(se W EAshe] & 209 YO
Aic. web AZE AW ARIe] & ok QAlE Y
ofAka 29 Gk A o 879 Yo 2FH. o)
3t ol FRE AFES] 20239 FARAIF 28 A2
oF 989) AAFEWAAE, 2023)3} B WS v FI
Szolth. webd gAel Y g 98 Table 59}

40

Lo e R

o] ARATE M F2E THEC] ASTIHE

% 9E oItk AFE A Ao AnE nigoR
= 99) 2 A9 olat 28 FoNE 5 9k 2023
ohehelst Q1 OF 51008 FE 1RO, HUT 10%
o2 1919 AMEEE M8, A B9l AYY
QIAEL R, ok oF 5,1009] §1o.2 Fabech. £ ok
A9 el AAE nefstel o 2009 Yoz TPy,
A5 69 A9 % AR oF 53009 U S0l B Ao
2 agEt. ol 20239 TR oM oF 112 AP
2023)9] oF 4.8%] Aok TR, FIT o] Ba
T AR kA A ARA e A B
A g2 vhoRd A B gere] mao] WA Alo]
o E% AE 299 B8YS A&HOR ML,
o5l AUl WA 4% wiHE Irjsistel vl g o
H] B34S golt o] HYsolol T Holtk

Y

e}

3. 8=

AQl gha SPIAEEL AQle] AT & Ba A%
52 2%, 4F%L ol g ANYLRE AT
ARA Adolet. ol Alo] 715 Wt thel AW
ofF 5 Gt F712 Rofoli, i FY ABIRS AT
2 M50 4 At WYL AT A

2 ATl AE Jjel B SHIAE Ade Ads] 9
o EAE Avs BEPS Amstgch 3 84 71,
S B A9 24, A 5 chepe ol AR ol

http://www.ekscc.re.kr



526 ZNF - BER
o 9% 1% AW @ E23} 7| 7ote] AAZ Bo) Al
T 4 Ak Bh AFF dolHS BuY S Y Y2

ANSHETh E BRE W) 94 A5 A AR

BT 2%, 4FE 94 ARF dolH 2§ I 7 £
A7k @5 BENDOSLY AA Wt 52 Ackstaint.
A e SHAEL AAY §7 BT BEL FEL
Ao zA, 715 Wek Thgol] dhat ABlH Q14 A
I FolS FRY 4 Urk. ol T FY A AW
2 9% Zog B/t G 4 9low, A% Hsa o
71eig % Ak A81E 7HE AUk Ao e 4
o] Roj & WokE o]Tolu % glrk o)A, A Ta
SpIAEL 7% 9] e A HH AFo A

A8 T

29l oA %a*%;‘—sﬂ 9L 7l~a7ﬂ } HWM o
g3t Adx AAS AASH: Zo] Fasith EHE
Aula 2dl Qox il BhA o}HﬂAE Mol ddE
Al A=, B4, A5 =
g st}

A=z EHoAE 71l g SHAE E5-S A Ust
I E7517] Yt AF L A A i A+7F 87
gk 53], S5 AYof|M 9 AFA L] =dT T2
AR Y S 7Rl PHbH R M}
WA Y SHQ FTAF 5ol SlojA el Am 7ol

$Z o}, o|¢} g w4 A BEo] tigt AAEE
xalo, A TR A AT A, A i *}Hﬂé
E tolg9] 7} 247kA 7 EENDC) HHY B
At A= 78kS wiEske Beke mAsof gt

W2 SHoAE A9l ga SHAE ZES] 290
Zagh Hy ZA9} T"Woﬂ \‘416 A77F gasich A
AH B35, golg 4

Wol 4o 27 A7}

ml

Journal of Climate Change Research 2024, Vol. 15, No. 4

A 5ol B WA ol ARSI, B WS AHs
= #gjo] Sy=lojof Stk ALS14 SRoAL A9l B
4 SplAES] Thst thEe A4 Aneh WE ek &

=ob7] 7 A7k a7E el B shAES] B
247 wato] e % W FH AFS $Ysh, A3
FHYE] ATH FHol o Toly] T WAL =
Moo} ek w3, Bk A BFo| AU gl A F
o AAG & YRS ABF Jg 2N ATE
SRS

oA 7| e FHAE WL ERE A~ B
% Jol= thRet HololH el #71 A7
A, 9, 3] & o2 Fuolel 9
A9 g SHIAET} 715 W5} g
A&Vt $H0E ARPT &

11‘.?15

References

Bristow AL, Wardman M, Zanni AM, Chintakayala PK.
2010. Public acceptability of personal carbon trading
and carbon tax. Ecol Econ 69(9): 1824-1837. doi:
10.1016/j.ecolecon.2010.04.021

Davis SJ, Lewis NS, Shaner M, Aggarwal S, Arent D,
Azevedo IL, Benson SM, Bradley T, Brouwer J,
Chiang YM, et al. 2018. Net-zero emissions energy
systems. Science 360(6396): eaas9793. doi: 10.1126/
science.aas9793

Deng N, Gong Y, Wang J. 2024. Promoting blockchain
technology in low-carbon management to achieve firm
performance from a socio-economic perspective: Empirical
evidence from China. J Clean Prod 448: 141686. doi:
10.1016/j.jclepro.2024.141686

DOE (U.S. Department of Energy). 2014. Better buildings
challenge: Progress update. 2014. Washinton, D.C., USA:
DOE. DOE/EE-2115; 8343. doi: 10.2172/1671875

Eyre N. 2010. Policing carbon: Design and enforcement
options for personal carbon trading. Clim Policy 10(4):
432-446. doi: 10.3763/cpol.2009.0010

Fan J, Guo X, Marinova D, Wu Y, Zhao D. 2012. Embedded
carbon footprint of chinese urban households: Structure
and changes. Journal of Cleaner Production. 33:50-59.
doi.org/10.1016/j.jclepro.2012.05.018



- =
Bt SE HS 20 JHY Bt 5

Fawcett T, Parag Y. 2010. An introduction to personal
carbon trading. Clim Policy 10(4): 329-338. doi: 10.3763/
¢cpol.2010.0649

Friedlingstein P, O’Sullivan M, Jones MW, Andrew RM,
Bakker DCE, Hauck J, Landschiitzer P, Le Quéré C,
Luijkx IT, Peters GP, et al. 2023. Global carbon
budget 2023. Earth Syst Sci Data 15(12): 5301-5369.
doi: 10.5194/essd-15-5301-2023

Gao F, Souza GC. 2022. Carbon offsetting with eco-conscious
consumers. Manag Sci 68(11): 7879-7897. doi: 10.1287/
mnsc.2021.4293

Grassi G, Federici S, Achard F. 2013. Implementing
conservativeness in redd+ is realistic and useful to
address the most uncertain estimates. Clim Change
119(2): 269-275. doi: 10.1007/s10584-013-0780-x

Hare W, Stockwell C, Flachsland C, Oberthiir S. 2010.
The architecture of the global climate regime: A
top-down perspective. Clim Policy 10(6): 600-614. doi:
10.3763/cpol.2010.0161

Heiskanen E, Johnson M, Robinson S, Vadovics E,
Saastamoinen M. 2010. Low-carbon communities as a
context for individual behaviour change. Energy Policy
38(12): 7586-7595. doi: 10.1016/j.enpol.2009.07.002

Howell RA. 2012. Living with a carbon allowance: The
experiences of carbon rationing action groups and
implications for policy. Energy Policy 41: 250-258.
doi: 10.1016/j.enpol.2011.10.044

IPCC (Intergovernmental Panel on Climate Change). 2023.
Summary for policymakers. In: Shukla PR, Skea J,
Slade R, Al Khourdajie A, van Diemen R, McCollum
D, Pathak M, Some S, Vyas P, Fradera R, Belkacemi
M, Hasija A, Lisboa G, Luz S, Malley J (eds).
Climate change 2022 - Mitigation of climate change:
Working group III contribution to the sixth assessment
report of the Intergovernmental Panel on Climate
Change. Cambridge: Cambridge University Press. p.
3-48. doi: 10.1017/9781009157926.001

Jeju Special Self-Governing Province Council. 2023. The 413th
Jeju Special Self-Governing Province Council Temporary

Session: 2023 Policy Directions and Major Work Plans.

MIAE JHE X SHE 2E o 527

February 24 - March 8, 2023. https://www.council.jeju.
kr/activity/bill/mooring.do;jsessionid=xvq65GmoNTOqou;j
rgMgOqOPJA72h T4IM7KSEKFiBaelzq8Kzxuasa98nw6U
UbsKs.CouncilDB_servlet_enginel? layout=print&act=
down1&num=012&bill=00577&propType=99&judgingNo
=1&judgingType=01&page=9

Jung YJ. 2023. 10 climate innovation projects for climate
neutrality (Stuttgart, Baden-Wiirttemberg, Germany). Seoul,
Korea: The Seoul Institute. Global Urban Trend No. 561.

Kang JN, Wei YM, Liu L, Yu BY, Liao H. 2021. A
social learning approach to carbon capture and storage
demonstration project management: An empirical analysis.
Appl Energy 299: 117336. doi: 10.1016/j.apenergy.2021.
117336

Khan SAR, Razzaq A, Yu Z, Miller S. 2021. Retracted:
Industry 4.0 and circular economy practices: A new
era business strategies for environmental sustainability.
Bus Strategy Environ 30(8): 4001-4014. doi: 10.1002/
bse.2853

Ko YD, Song BD. 2019. Sustainable service design and
revenue management for electric tour bus systems:
Seoul city tour bus service and the eco-mileage program.
J Sustain Tour 27(3): 308-326. doi: 10.1080/09669582.
2018.1560453

Kuokkanen A, Sihvonen M, Uusitalo V, Huttunen A, Ronkainen
T, Kahiluoto H. 2020. A proposal for a novel urban
mobility policy: Personal carbon trade experiment in
Lahti city. Util Policy 62: 100997. doi: 10.1016/j.jup.
2019.100997

Lee JS, Kim J. 2016. South Korea’s urban green energy
strategies: Policy framework and local responses under
the green growth. Cities 54: 20-27. doi: 10.1016/j.cities.
2015.10.011

Li W, Long R, Chen H, Yang T, Geng J, Yang M. 2018.
Effects of personal carbon trading on the decision to
adopt battery electric vehicles: Analysis based on a
choice experiment in Jiangsu, China. Appl Energy
209: 478-488. doi: 10.1016/j.apenergy.2017.10.119

Liu X, Hu Q, Li J, Li W, Liu T, Xin M, Jin Q. 2024.
Decoupling contrastive

representation learning  for

http://www.ekscc.re.kr



528 ESS

carbon emission prediction and analysis based on time
series. Appl Energy 367: 123368. doi: 10.1016/j.apenergy.
2024.123368

Lu P, Li Z, Wen Y, Liu J, Yuan Y, Niu R, Wang Y,
Han L. 2023. Fresh insights for sustainable development:
Collaborative governance of carbon emissions based on
social network analysis. Sustain Dev 31(3): 1873-1887.
doi: 10.1002/sd.2490

Martiskainen M, Sovacool BK, Lacey-Barnacle M, Hopkins
D, Jenkins KEH, Simcock N, Mattioli G, Bouzarovski
S. 2021. New dimensions of vulnerability to energy and
transport poverty. Joule 5(1): 3-7. doi: 10.1016/j.joule.
2020.11.016

McKenna E, Richardson I, Thomson M. 2012. Smart meter
data: Balancing consumer privacy concerns with legitimate
applications. Energy Policy 41: 807-814. doi: 10.1016/
j-enpol.2011.11.049

ME (Ministry of Environment). 2020. Regulations on the
operation of the carbon point system. Sejong, Korea:
ME. Notice No. 2020-83.

ME (Ministry of Environment). 2021. Framework act on carbon
neutrality and green growth for coping with climate
crisis. Sejong, Korea: ME. Act No. 18469.

ME (Ministry of Environment). 2023. Carbon neutrality
implementation and green industry development, utilized
as an opportunity for national advancement. Sejong,
Korea: ME. Press Release.

ME (Ministry of Environment). 2023. Over 1.04 million people
participated in the Carbon Neutrality Point System within
two years. Press Release, December 28, 2023. https:/www.
evaluation.go.kr/upload2/atch/eval/20230307135205927.pdf

Park HJ, Lee YH, Lee T. 2023. Imagining carbon-neutral
futures: through
participation. Futures 154: 103274. doi: 10.1016/j.futures.
2023.103274

Perdan S, Azapagic A. 2011. Carbon trading: Current schemes

Comprehensive  narratives citizen

and future developments. Energy Policy 39(10): 6040-
6054. doi: 10.1016/j.enpol.2011.07.003

Rosen J. 2018. The carbon harvest. Science 359(6377): 733-737.
doi: 10.1126/science.359.6377.733

Journal of Climate Change Research 2024, Vol. 15, No. 4

YH=Z -

orgst - Zoip

Talan A, Rao A, Sharma GD, Apostu SA, Abbas S. 2023.
Transition towards clean energy consumption in G7:
Can financial sector, ICT and democracy help? Resour
Policy 82: 103447. doi: 10.1016/j.resourpol.2023.103447

Tang R, Guo W, Oudenes M, Li P, Wang J, Tang J,
Wang L, Wang H. 2018. Key challenges for the
establishment of the Monitoring, Reporting and Verification
(MRV) system in China’s national carbon emissions
trading market. Clim Policy 18(supl): 106-121. doi: 10.1080/
14693062.2018.1454882

van der Heijden J, Hong SH. 2020. Partnerships in
experimental urban climate governance: Insights from
Seoul. In: van Montfort C, Michels A (eds). Partnerships
for livable cities. Cham: Palgrave Macmillan. p. 17-37.
doi: 10.1007/978-3-030-40060-6 2

Wan X, Li Q, Qiu L, Du Y. 2021. How do carbon trading
platform participation and government subsidy motivate
blue carbon trading of marine ranching? A study
based on evolutionary equilibrium strategy method. Mar
Policy 130: 104567. doi: 10.1016/j.marpol.2021.104567

Wang L, Chen L. 2023. Impacts of digital economy agglomeration
on carbon emission: A two-tier stochastic frontier and
spatial decomposition analysis of China. Sustain Cities
Soc 95: 104624. doi: 10.1016/j.scs.2023.104624

Wilke U, Papadopoulou M, Robinson D. 2011. Towards a
2kW city - The case of Zurich. Proceedings of World
Renewable Energy Congress 2011; 2011 May 8~May
11; Linképing, Sweden: Link6ping University. p. 3224-3230.

Yu Y. 2022. Explore the theoretical basis and implementation
strategy of low-carbon urban community planning. Front
Environ Sci 10: 989318. doi: 10.3389/fenvs.2022.989318

Zhao X, Bai Y, Ding L. 2021. Incentives for personal
carbon account: An evolutionary game analysis on public-
private-partnership reconstruction. J Clean Prod 282:
125358. doi: 10.1016/j.jclepro.2020.125358



	탄소 중립 실현을 위한 개인 탄소 하베스트 개념 및 플랫폼 모델 연구
	ABSTRACT
	1. 서론
	2. 본론
	3. 결론
	References


