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ABSTRACT

This study builds on the 2024 Constitutional Court of Korea’s ruling to explore methodological pathways for verifying the
constitutional legitimacy and equity of national greenhouse gas mitigation targets (NDCs). The research examines South Korea’s
current 2030 NDC and the proposed 2035 mitigation targets. To address the divergent results of existing equity-sharing studies
—which vary based on principles such as polluter pays, ability to pay, equality, and sovereignty —this study applies the
meta-analysis of equity sharing (MAES). This method systematically collects, selects, and adjusts 127 mitigation pathways from
prior research (incorporating an enhanced adjustment process for IPCC guideline transitions) to derive a ‘prevailing range’ that
empirically reflects academic discourse trends. Specifically, the study introduces the 'Equity Compliance Ratio' as a quantitative
metric to evaluate the adequacy of mitigation targets. The analysis reveals that Korea’s current 2030 NDC and proposed 2035
targets fail to meet more than half of the equity benchmarks consistent with the 1.5°C goal (Equity Compliance Ratio < 50%),
with a 67% reduction from 2018 net-emissions by 2035 emerging as the meta-analytic median. Crucially, the results
demonstrate the path dependency of climate action: postponing mitigation efforts inevitably shifts steeper reductions onto future
generations, thereby undermining intergenerational equity. These findings highlight that Korea’s 2035 NDC serves as a critical
gateway and must be established as an ambitious, early, and sustained mitigation pathway to fulfill constitutional duties. By
applying MAES to the domestic context, this study contributes a methodological framework that bridges equity, science, and

constitutional obligation, offering objective criteria for designing and verifying equitable mitigation targets.
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1. M2 o) AEEE A oo BrHR] EE AFa
oleist YuA AXS TAN] A% aH &7t

AIE ™ o)A tin] 1.5T 9 2T 9 AHW &% A5 FHRASHA Aol gt oleh {sto], IAHRG
AgAAS] Bl & Q= WokE 2 5 Y= YA (equiy sharing) AToIHE BB A 1A 1)E
o= QAT 9t} wHe] e A (Paris Agreement) 0] (criteria) 0.2 A3F5te] B3kt w4 XKcarbon budget;
o ot Aae] lzstel, IR} ATLE 4oe Ol BARANERE) EE 4% Bage Pz
2C oly& AL 1.5C BALS A st 2 o)t o HjEsts HHEY +d AAE Xﬂﬂl’éﬂ RTh(Fleurbaey et
XA Aot} A7] L4135} Ast B (o]st AV EH)= al., 2014; Hohne et al., 2018; Ko, 2021; Ko and Ahn,

AN

Totd ARE HPAS 23 Bonst Aoz 7Ry 202002
o, olo] ek, 22e $47] A7 LAA AEER(O| THRGL dvbdon M go| Al ool

3 PESEENE AR oT EREY o)y ¥ sy B FANM U VIE AEHEE 79 H(Fyson et
3 gt 28y dAZMA ERE EEREE AV|ER al., 2020; Ko, 2021; Ko and Ahn, 2020; Rajamani et al.,
2ol ofele ARoln], 2718l 4F 2ol Agshet  202D). ESE FHRY Ao AT YEFHE} o8

© Mol SAFoRE AAFiL JYTHUNEP, 2022). PB4 B FalsheAE B - e ASE B
o] jq-xioﬂ/q F P A (equity)S Z+H29] B Ho| JF £ Asst, BAZGATT FF B1E AAS W Faod

AL Bl 4] FHog BASITh Bl =904 T e 7138 94957] deol S5 HFoAA &
FPAJS —_.—1!-,] =g 245t tisk =271E 9 THFleurbaey et al, 2014; Ko, 2021; Zhou and Wang,
(responsibility), - o:‘E'*(capability) 94 A (right to 2016)3) RE FHEH Aols FEAAS diAchs ¥3

development) 2% 52 £ oz 1sto] HiYd|of E°| EA45t, AgPAFolA F2 AF=+= vl 7HA] A
Sttt A L ?d(normatlve principle)S oju|stt}. o] Y (IR B 93], 58A 2 93], g5 93, F

L o4 A2z AdolA A" 259 Jy 3 AFS] 42 1 A& A2 o Table 1?% Zr(Azar
HalE Ayt Z71E d=2R(CBDR-RCY YF 3t 2 ZAE] and Johansson, 2025; Ko, 2021; Rose et al., 1998).

Table 1. Concepts and characteristics of equity sharing principles

Principle Concept Characteristics

.
.

Sharing the burden according to The actors responsible for causing the problem bear greater obligations;
Polluter Pays the degree of contribution to the generally measured by cumulative emissions since the past in the context of

problem global warming

Sharing the burden according to

.

Often measured by economic indicators such as GDP per capita or the Human

Ability to Pay the ability to act without
Development Index (HDI)

excessive difficulty

.

May be applied to current emissions, cumulative emissions, or future

. * Allocating equal per-capita convergence targets; requires rapid mitigation in developed countries with high
Equality L . . o o i .
emission rights per-capita GHG emissions, while imposing relatively less burden on
underdeveloped countries
* Reflecting the status quo right to L . o
. o * Allocates future emission rights based on current or recent levels; criticized for
Sovereignty maintain the current standard of

. favoring countries with high emissions
living

1) This Agreement will be implemented to reflect equity and the principle of common but differentiated responsibilities and respective
capabilities, in the light of different national circumstances.

2) “fair sharing’©]eFs §olE EREAWL, ‘fairt Gatt BEO oulE WPHEC] 272 A RuTh TAEY ATE U 9
B (equity) DA ol%A B8 AT WY FAIDE ‘equity7} B EBHo]m 4Kl shed 8

3) 271 @% WeW 2L WeF oS BYsts AL ¥ Eekburden sharingyolet YohH, it
st AL ‘A S (resource sharing)’o]2tal gtk
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2020), Pl gt FEH 7HS WAk FHA
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SHAE 7HTHKo, 2021). °]& <Isf, oF&] o]o ths =
Heldog ojd FAH WHEL 727 Wk #
SiAe I Ho] o]FolAA EF AAo|tt HiE
o] Z1FofAl 2024 AHATA HEL Y FHEH <
79 Wy ZEF o7 ASA AT IA HELS F
BEEZ T A FaARo] ofd, I7He] AR A
R =2 AGAF ol Asf “H-§ Yo w2t A7t
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T A= ARE dA =95 e 474 ol &
3 = 7 =9F 2025 99 ~ 109 F AA T

AE oto] 2035 =Z7}ZA%A7]o(Nationally Determined
Contribution, NDC)E tldd AYLS PHSIIL
(Ministry of Environment, 2025a, 2025b) Lo+ 53 ~
61% A=ER7F SFEUAT. FAZHCZE A302F 70
71585} oF AFEE3](COP30) o= Hatdo] 2035

NDC Al&S 751 Q= Aot (Harvey, 2025). ©]
A3 A2 Ao HotA H4l9 FFEE A 2HE
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O] MAES (Meta-Analysis of Equity Sharing)S 20244

A #do] ga75h= AHA 2% AHE At ATA

7F =2 A ERT 71E AH(Ko, 2021)7F 3R
o vesle] FeREtY, B a7 4 B ol%
she A R A4 A Wgste] 3Rl 203
BHBEEHT W o S 7|98 ot A3
02 MAES 24 23g 5o 954 BHNA 3HH0
= 37 b5E 205d e 473 PERE 228
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I AMA AGES okrEe 4P ARE 5] §
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A 2o A XAt uiet o], AR gt APA+
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T =A% 712,18 HaFH7IEH) A8x Al
ol 2031 dFE 2049974 9] SA7] AESHEE 178
s ke ol vld) Adel /12 ue Asjarts A=
JAHEIIAE A 5P H(Constitutional Court of Korea,
2024). o] 242 @5l £ HE 29 AR dd=
dol, 715917 Aol S/ weishor @ A o
9] £4& ] stlh= HollA FHigt QulE 7HIch
(Lee, 2025, pp. 5-6).
71E S AS55R 442 = A4 o4, 4AdF
Y, 7147 AR 7FsA, A 5 O 24 17
sto] A Aeko] o olalwo] gt IelE 3
HAEan w70 7|2 HooRee ayd dxs
9l AS5EE 44 AE Axdstith. 53, 718
A2Ez0) BAE A el wAelA e
SHA A7kske 984 JHAS EIskItH(Lee, 2025, p.
7). ol TPl R s wAE o ol A 7}
53 947} ofd, F719] WA 9% oY o} B
o= XAl 7|EoF AAEATHChoi, 2025).
oIS A3E 1% i3} BALT 04 Ao
A E Qtog HYAZ]E FFSHmainstreaming) IHF 0
2 ol 4+ Utk FAAWAL F7p} Fue] 12
< H3sl7] 9jt F4tte] 2AE HYSAE W=
TaHEIALH S HGHUA, 61 YT A 7
HEe 1 ool ATWA HL=Z  AQItH(Constitutional
Court of Korea, 2024; Park, 2025). o]= JHHE L} FAE
7t e ol GRANG LT LA FABNA B
Azut o= %% n]8hth(Lee, 2025; Park, 2025).
AN 52 YABL oflet
PAE d xlgg Sl= A AGAL d=djof dl=
A Blgith. webd o] olAL sy 249 o
Hoz wAalel, & AHo| oA B4
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A Zokof| gt sS4 = %
I3t 715 Y FA7F THEFA AL Tdol= A
71Eo® A5d ¢ USE BEs] 53l

AUABEE 20314 olF9] F47] BEEEY B
7F op7lot= 7 2EAR EAE Ald 1 FBA It
2 A A5 tH(Lee, 2025; Park, 2025). 2
AAZE “mlgol] T3t FeE ojdst=s AR A5
ERE &5t JAthal HA|sFH T (Constitutional Court
of Korea, 2024). o]= @AI7} 45 =8-S F&9] ol
SR B A%, ol BarAEREs B8] 210
of ulg Aol E& FZ1HQ1 FFo] Fas, 7|9
719] B3 ATE AishoF sk el A 5= Aot
L gsky gag 2AR AL el

oleE wae] AHA Erjt “elEu 925 e
of QHHT} A9} WS s oG RS Thlshe
¥ HEolA FES 4 QltK(Constitutional Court of
Korea, 2024; Lee, 2025). AT AE o] =719 A
Q) opg EFsHe Andel FHo AHsla =,
20|50 442 sl @ kY AR A T
P2 BE Fuolzi YU FA9 Aol vl ATl

sk

BAHD B 254E oI5k A4, 01F N9
of 3t SIMAF 2H9] o|B 2 AHFIE T} o]t BrAZYY|E

Y A2 Aol “HRATSl BEE HRo] Dot
A4 A7t Aok & Aolehe A 7+ e A
S YAIGE AT 1 FAE Zo|gtcH(Constitutional Court
of Korea, 2024).

=7F 2t FEAT TRsto], APES <A AFAA
& 9] WA Ut 71oqsfof & ol RSt
EAPE $8% o g42 AR THChoi, 2025;
Constitutional Court of Korea, 2024; Park, 2025). 0] 7|
Tl A 474 B4 9512 3 gEBEY 21
o] whes] FU Aol BoE 4 glos, FAH
AN FAEG 92 TAsoF % oJulsiet. o]
@ =9t megge] By AHQ FEE Te AE
sj Al Qlekat AgEH, BRe) w2 1A W
%, Aua, dgo] 48ake A Holol Zxw
(Choi, 2025; Ko and Ahn, 2020). °o]= ZA|HAIS] ZAHE
POl B FEY =oE T /12Y 85 R oA
712024 APAIY JHo = HAAX A E(Park,
2025, pp. 91-93), #7k2] 7|% o] o o} 1Y F

FGolA 23 A7t 2 5 Atk
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Ao] BA7} old e W3] & Aelct. FF 4
BREE Gas] FUA Ad Hs R ohe)
A WHOIA B B Fo] B

ol 2L BAFAMSVEES 27 AN T8t
AHA 71&o g HAAA|FHTH(Choi, 2025, pp. 115-116)
HolA 2 oJulzt Qe AWATAE o] A 27}
7184 BEOR o]f ol Wesh AA|H J|Eo
2 8519 th(Park, 2025, pp. 92-93). AFEL2 IPCC B
A9 A ANSVES 71590719 Hte g o
o 3L IS FUA Wk AR k2ot

Lo rr rr

AE L5 50| o] B SAAL A wEol
g, 25 24 Az @49 Wzl v @
ArAEREE 19A0R 4Tt AL o

AR LAT SLFH7I A 20319 o] %] i
FAE FA AR FEZARI o] f 1k HIE of7|o] Qi “&F
2FHO HHE A0 o] 27|7HA] FHAA oAl A&l 7
S5 ARZAH0E JHT 4 glovg wFo] A5t B
< oA etz Aol ol & ulHAIHY dE Aot
= 914 Alegf= A o|th(Constitutional Court of Korea,

2024; Lee, 2025; Park, 2025). 0|25t WHto 2 7] 5 &
AZEA A HiERE SFHCE o gtk ol
AHA oA g€} o= 77 /et 33A
og2A At 7+ F7gsHA Hefsfiof & H7ke] AW oF
£ E&% A 0= sjAE et =7k o ol Tl
A7 HiEFS Eole A4 HHE dof, o] gARH
IS E ol9A A7 og Helsta w2 AR
gk FAH Q] AgS AAsoF gt} Ao HE] ¥
AE A7 BARE A9 9 2 AR S "HES=
Tl R £ A2 HIE o]t Wo|th(Constitutional
Court of Korea, 2024). 2=, BtALFAu|&3c = 385 7
537 aof & - A ATt H Ao

FHARtoR, FAAFEA 0] 7| RH0|LE SR o)
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Gt WS HebA oled
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2024; Park, 2025).
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H3}7] o]gop’ 1l A A FH(Constitutional Court of Korea,
2024). o] @71AR1 A, AAA Aol Foket PFF
SO Zx A7 HH4lo] Ar|Hola HgAQl 7|F A
= FAsk= ° F2AQA AE 7L A= AARE A
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A Ao A A7) dolgltt.
olsis BHABL] QL ofs] charaizte] 49
Eol ¥rdEo] St gAFH7IEY Ak3X 8YPolA=
“A T Bt 7|2 o= ARISE o] ofE] Fof M 15
L2 A)jtel7] A% FAAE S o A= F3sha,
M d=o] e AR SE AsisHA] oy st
0] TA|sta QIth(National Law Information Center,
2021). o] H thghil= @%EE Y ol A 7]
L= ;q]:v_s}q. “’4"3]'*1 Aol a+st= 374
S5 %‘_’3]' Yol 2dof, ¢ W
g W5, 995 290z 3
AR S ZHA S viAskaL A
Al 374* ARl B7HE W] fstelth

T

3. g+ YBE - MAES

PR oA wgolE FEN BAS BT
28 7153 gotd 998
olg B3, o] %

=itk R huly 3\2111 Z}& 42%(Collection) T
ZUE tgalo g $9% FAHEY =T

=

ANME 71&

25 xzZA o= FSITh. =4, A= AE(Selection)
HAA = S AEAEE 5 A4 7%l Fdste &

£ Agsiyic}. A, A2 ZH(Adjustment) THA o)A
© @AY e 49 Y gdarEEdeE &
A8kal IPCC A F Hg 52 Htgdsio] AR S 24519
ot YA, B7k(Evaluation) GACIA = /24 E 7
£ FUste] ARS(Table 5) 9 FBA 5 v
(Table 6)& E3&3}0] @A) 20304 2035L:1 =71 455
(®he BAstarh o ol FYE AR 54
Table 40f A|A|3H9ict.

rLthHU

|

flo
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IR PR
= ?S_‘lo] hul 7(40]1'4-‘

R T =
Qo) B BAR Aoie, Z7Hos Bujd Aol
(distributive justice)°l] I3F AEES A7|3I}. [PCC A|6xF
WABTAL 2o A2 FEBWA} By BE
2 9yl WA REsle] AW WEF A%
(emissions gap)7} ST A FstH, o] FAQ AlFA
S 7}Z35a QJTHIPCC, 2023).

Al&5lT o]8 A9 A X7 AL 71&AHo 2L} A
HHoz BolEA gt Teit 1 o] 339 B
Hojo e wolse A Yk o AR AL
afalt. 22HT 4TS 715 dee A BrHa
244 Qdjst A= B, o B A Ad
ol ZE A9l Y9lo] Hrth(Athanasiou et al., 2022, pp.
23, 21-22).

ojet WL T/l et =& A EACIA
AR A dAFO FAE AT 715ds 7H
g3t FoAEe] 38 T AF, 8t #Fe

g
L 9ed B84 olge FEE 4L Yol, HiE
Eoleis 44 BRE 245 A% RPHelx A
2FaQl A 20| =t FAW AnE TesHA ok
o 8 A7 @ AT 2L 90l DS

ojof] w} {171 F- 3} 2 UNFCCC)of| 41+= CBDR-RC
Qg A ok HARHE oI1o] 2] 4o)
St AJEFS 1133}o](in the light of different national
circumstances)’@h= 25 YAISFOZ K, o] X0 H
o 5491 549 o]x 2 Hojgith. CBDR-RCE 4]
dolA F8 7| AT otH, Il E woAx
T185}FcH(Constitutional Court of Korea, 2024).

YT, 15 SR FAAE o Ao o
sk o] BT IL HeoF S Aol 1
g, o] 2AL Bole Joz 2Rz sy ¥
oe] ol=7] olgtt. S8l Hxtetel Heln el o
et ZYL2 {3 E 5185t A0l e SAES |
ol A= HE 12I5ItH(Ko, 2021, p. 496). ol ERIRE



o] s A 9] ‘J—M7 Axsto], A4=59
dupt EEd AR gt SHE
o|FoR= ¢ L&A AL & .
3 olf ToE IFA|F R JojH FHEH WHEZ of
2 243512 ¢o AAHo|r}.

A ARG AT e AR TE & B B9
a3k 7] 74sked ol 9 e 4ol

S5 = ¥ w=t Ayt Aolsi, 22 Sl

oo}ﬂE'JrE WSk oldxt 71y 5ol whet Ao tha
7ro] pol7} ZAEHKo and Ahn, 2020). F2]9] H#Y
(veil of ignorance) AJEfolA] HH,5 o]& gt Fo] Ao
Al ol AR E AQE|0ojA = LEtSit. o]of wpE} oz
A Z st 7|&0 EFHCE 1= HHESZ Al
QFSHALLS 7t Ao 7MEAE Fofste] Fod AE
TEohe ths 927 ol 2851 Uth(Ko and Ahn,
2020). SHA|9L, o e HIE =32 A7} QU= FBA
of tigt kARl 7= WAlR T Hlsoll A HlojuA]
231tH(Ko, 2021, p. 496). 7]|EF o2 HE oldS Y
T 4 Qe WEEol Basit

ojzfet ZHE Bd Ayl ¢ F= 7Et YHES
A2 o dart AW 8T 22 AMA =oa o
ojA= AL Asld o] Halsitl I EL5t,
Ao Yoyt 71E {3t ZRAAA H 7HY o
dolxl AIE Fote] F a5kl thFet TS AWE
I FEY FY9E AEY 4 Aok, 243 A B Y
dS A8 7IdEE 38 Y 200 e Bok A
ARl AL =5 & AUthKo, 2021).

o rﬂe

o RS T
SAStE. oleiet ARl FHET ot o e F
ELEGLREOUE PR RS EREEEE LIS E)

A ol WERRA o] HgHol gk & Aol
A AuARes] a7 Rekls BHEs A

o) @ AW GEHQ % bR dERLA HEel CAT
(Climate Action Tracker)?] FLHI} MAESE AHA T

5) oj=o] et & &
9, 59, w4 Bl 93t F=7t 7k
6) © 01]
it
7) MABS: 7]&

=M 7|8 20354

A (John Rawls)7} AAISE 7HdA 7fgoz, HojzL
AR EA HHE Yu]eitt
EH—'H«'X Jo g ‘&4 9 4Y(Contraction & Convergence, C&C)' ¥} Q] ZFR|S>(Responsibility and Capacity Index, RCI) ®#o]|

AT(Ko, 2021)9] YRAfo|#} & AL FAATL

2A7A Z4REE Tt 1255

9] 7)) )30} )@, WG} CATE E44e A
B2 720 PFEBES Wik 937, MAESE Ko
(2021)9] A4 FE I AES s ALt HEL
BA 7169 FHEG ®BHo|tH(CAT, n.d.; Ko, 2021).7)

ARG dat ety gogel s AgaTo)
WAL JAE TR A o) TR UHE 7

947 9 olgg FPHoE S8t
duﬂ/ﬂo] = zrto 2 3toly
A1 Yokt etgAdol 9l
£33 A7H wHolt

Table 2= CATZ} MAES W'H-& H|W St Z o]t} (CAT,
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Table 2. Comparison of meta—analysis methods — CAT vs. MAES

Methodology

CAT’s meta-analytic approach

MAES

Data Collection

* Comprehensive Data Aggregation: Collects results
from over 40 equity-sharing studies included in the
IPCC ARS5-WGIII,

research and CAT's internal analyses.

supplemented by more recent

» Korea-Specific Focus: Gathers 125 mitigation pathways
from prior research focused on South Korea's fair share.
This includes additional scenarios constructed using the
Climate Equity Reference Calculator (CERC) model.”

Data Selection

* Exclusion of Outliers: The “fair share range” is
determined by excluding the top and bottom 5 ~ 10%

of extreme values from the collected studies.

* Multi-Criteria Filtering: Employs several criteria to

exclude potentially controversial results. Examples

include studies that do not reflect major equity principles
(e.g., equalization of emissions intensity per GDP), A
study applying the region-specific recommended average
reduction rates, older studies with significant
discrepancies in base-year emissions, and studies that
allocate resources based on regional cumulative carbon

budgets.

Adopts an inclusive approach by not arbitrarily removing

outliers a priori.

Data Adjustment

* Simple Emissions Scaling: The entire emissions
pathway of each study is scaled by a uniform
multiplier to align its base-year emissions with the
actual emissions of the common base year adopted by
CAT. This can introduce a degree of error into the

cumulative carbon budget of each study.

Simultaneous Emissions and Carbon Budget Calibration:
Each pathway is adjusted to a common base-year
emissions value. To correct for the resulting discrepancy
in the carbon budget, a linear correction factor is applied
across the entire period. This ensures that both the
base-year emissions and the total cumulative emissions of
the adjusted pathway match those of the original study,

thereby preserving the original carbon budget.

Equity Principles

* Equal Weighting by Category: All perspectives are
considered equally by assigning uniform weights to the
various equity-sharing categories defined in IPCC AR5
(e.g., Responsibility, Capability/Need, Equality, Equal
cumulative per capita emissions, Responsibility/

capability/need, Capability/cost,

etc.).

Staged approaches,

Respect for Precedential Weight: The frequency (i.e.,
cumulative number of applications) of specific equity
principles in the source literature is treated as a proxy for

the academic weight or interest in that principle.

This approach is validated by the finding that the ranking
of principles used in the collected literature aligns with
the ranking of principle importance derived from a survey

of domestic experts.

Target

Evaluation

with  Global
the
mitigation target within its “fair share range.” This
then

* Alignment Temperature  Scenarios:

Assesses relative position of a country’s

position is linked to a projected global
temperature pathway—assuming all nations adopt the

same relative level of ambition—to produce a

five-tier rating (Critically Insufficient, Highly
Insufficient, Insufficient, 2°C Compatible, 1.5°C
Compatible).

Positional Analysis and Ideological Coverage: Derives the
interquartile range of required emission reductions for
specific target years (e.g., 2030, 2050) and temperature
goals (1.5°C, 2°C). South Korea's mid- and long-term
targets are then evaluated by comparing their position

relative to this statistical distribution.

“This decision was made due to the paucity of prior research focusing on Korea.
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Table 3. MAES-based meta—analysis process of equity sharing

| Step ‘ ’ MAES ’ Methodological Enhancements
* Comprehensive collection of effort-sharing studies that propose emission
limits or long-term mitigation pathways for specific target years (e.g., 2020,
. 2030, 2050). »
Collection K . . . * Addition of new data sources.
* Studies that merely calculate targets for a specific year or period without
integration into a long-term mitigation pathway are excluded due to
difficulties in comparative analysis.
* Exclusion of studies that are methodologically difficult to accommodate,
based on the following criteria:
- Studies not reflecting major equity principles.
Selection - A study conducted by applying the recommended reduction rates by
country group .
- Studies allocating resources based on regional cumulative carbon budgets.
- Older studies with significant discrepancies in base-year emissions
* (Base-Year Emissions Discrepancy Correction): All pathways are adjusted
by applying a uniform coefficient across the entire time series to ensure
they share the same net emissions value in the common base year of the * Addition of an adjustment process
analysis. immediately post-collection: A
* (Linear Compensation): The difference in cumulative emissions (from the compromise-based reflection of
Adjustment base year to 2050) arising from the above correction is distributed as a changes in effort-sharing study
linear compensation term over the period. This precisely aligns the total results due to the transition in
cumulative emissions of the original and adjusted pathways, thereby IPCC emissions inventory
preserving the carbon budget assumed by each pathway. — This approach guidelines.
reflects current emissions while preventing the erosion of the cumulative
carbon budget assumption, which is the foundation of equity discussions.
* Refinement of methods to
identify the specific weights of
. . . each principle in multi-principle
* Assessment of the degree to which currently established or projected .
L . . 3 mitigation pathways.
. mitigation targets meet the ideals of equitable burden-sharing. . .
Evaluation T . . . * This method can further quantify
- Visualization of pathways using interquartile ranges to enhance clarity .
- the percentage of reduction paths
and legibility. . .
that a given reduction target
satisfies (Equity Compliance
Ratio).
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Table 4. Number of pathways and average weights of principles by study

Number of Pathways Number of Pathways .
Long-term (Total) (Selected) Average Weight (Selected)
Target Study Single Multi Single Multi Polluter . Ability to .
Principle Principle Principle Principle Pays Equality Pay Sovereignty
Ko and Ahn (2020) 5 8 5 8 0.39 0.18 0.28 0.16
CAT 9 9 9 9 0.42 0.33 0.25 0
Lee et al. (2019)° - 9 - 3 0.33 0.33 0.17 0.17
1.5T CERC - 18 - 18 0.5 0 0.5 0.0
Plan 1.5 - 1 - 1 0.52 0.17 0.31 0
Climate Neutrality - 1 - 1 0.38 0.25 0.25 0.13
All Studies 14 46 14 40 0.43 0.18 0.34 0.05
Ko and Ahn (2020) 5 8 5 8 0.39 0.18 0.28 0.16
CAT 9 9 9 9 0.42 0.33 0.25 0
Lee et al. (2019) - 9 - 3 0.33 0.33 0.17 0.17
’t Lim and Kim (2021)" - 8 - - - - - -
Shim et al. (2014) - 9 - 9 0 0.5 0 0.5
CERC - 9 - 9 0.5 0 0.5 0
Herrala and Goel (2016) - 1 1 - 0 0 1 0
All Studies 14 53 15 38 0.34 0.26 0.27 0.13

“The six mitigation pathways presented in Lee et al. (2019) were excluded, as they are based on carbon budget allocated to specific country
groups.
“Lim and Kim (2021) were also excluded because their analysis relies on carbon budget assigned to particular country groups, and the criteria

used to equalize national carbon intensities in the study do not adequately reflect key principles of equity.
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Note: To improve clarity, the 10% of pathways with the largest deviation from the mean are not shown.

Fig. 1. Mitigation pathways by long-term target: Confirmed 2030 NDC and proposed options for 2035 NDC
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Table 5. Quartile range of mitigation pathways by long-term target and carbon budgets (2023 ~2035)

(MtCO»-eq)
Long-term Target 1.5C (reduction rate, %) 2T (reduction rate, %)
Target Year 2030 2035 Carbon Budget 2030 2035 Carbon Budget
(2023 ~2035) (2023 ~2035)
Ist Quartile 334 (55%) 168 (77%) 5,047 410 (45%) 271 (64%) 5,871
Median 379 (49%) 242 (67%) 5,648 491 (34%) 369 (50%) 6,710
3rd Quartile 470 (37%) 334 (55%) 6,507 559 (25%) 455 (39%) 7,421
“The mitigation rates are calculated with reference to net emissions in 2018 as the baseline year.
Table 6. Equity compliance ratios of 2030 and 2035 targets
Mitigation Target 1.5C Compliance Ratio 2C Compliance Ratio
2030 Target (vs. 18 total emissions) 26% 49%
Option 1 15% 42%
2035 Target Option 2 20% 58%
(vs. ’18 net emissions) Option 3 41% 70%
Option 4 48% 77%
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