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Exploration of Korea’s national strategic position on including NF; gas
within the scope of national greenhouse gas regulations:
Interpreting and applying global rules domestically
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ABSTRACT

The Paris Agreement sets a rule to obligate all parties to submit national greenhouse gas (GHG) inventory reports on seven
greenhouse gases: CO,, CHs, N,O, HFCs, PFCs, SFq, and NF;. Developing countries are granted flexibility to report at least
three gases—CO,, CH,, and N,O —while the other four gases only need to be reported under specific conditions. Korea, which
includes only six GHGs (excluding NF3) in its national legal GHG definitions, has faced difficulty in directly applying the
afore-mentioned global rule at the domestic level. Accordingly, this study, considering domestic circumstances in
semiconductor and display-related industries, attempts to explore two questions: A) Can the flexibility rule for developing
countries be applied to Korea? and B) To what extent can the global rule on reporting seven GHGs be applied to Korea’s
domestic policies, including i) the nationally determined contribution (NDC), ii) the national GHG inventory system, and iii)
the emission trading system (ETS). The first question is examined through the interpretation of global rules by the country
differentiation system under the United Nations Framework Convention on Climate Change (UNFCCC) and the Paris
Agreement. The second question is explored through a comparison of policies of developed country parties (Japan, the EU,
and the US), other parties (Singapore and Saudi Arabia), and developing country parties (China and Taiwan). The study
concludes that Korea’s national negotiation position of “other parties” can allow the flexibility rules to be applied to Korea.
This research also suggests that Korea can include NF; in the national GHG scope, provided there is a de-linking between

Carbon Neutrality Basic Law and Korea-ETS in the short-term.
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1. M2
AFES}A A (NFs, nitrogen trifluoride) 7149 HASHE
SR 20235 oA =27F JFdHo] %
ok NF; 7kAe BEeA], AP aESdo](liquid crystal
display), BlFHR9] A257E FH9] ol=d A& Al A
&oh= 7hAolth WA & HAEY 0]l JFe WS
St A Eoln 2 o] EFS HHOA AAY off o]t 7}
A5 AMESH HE R, ol FA19] H|FhRESA THAR,
Ay AF7FA R EZTH(Media Hyosung, 2016).
NF; 74 HIEEHUE b ti7] AFAIES 56990
TESFEFA(PFCs) 7149 2,600 ~ 50,000 Hct G 2o
}, NF; 7kA9] A E 2133} X 4(GWP, global warming
potential)= 17,400°.2 =TH(Tsai and Tsai, 2023, p. 8).
olo] NF; 7}A% 9ol7]|3H 3l K UNFCCC, United
Nations Framework Convention on Climate Change)o]
AE & AEHA(Kyoto Protocol) Stof| A 7o LAI7}A
% sz 4=l 19E YU TARA Sy
4 7129 ,3} o] ST 1397 TS o wHaF
=594 712818 gasHIEH)s 24
7PAE 6t 2A7EARD o]4R}EA(CO,), HWI'H(CH,), ot
A A(N,0), FAEIFEA(HFCs), Y94~ (PFCs),
SESH(SF) 1 ol e 88= Hote Aoz +F
Askal QITHKLIC, 2016, 2021).) & NF; 7FALE -2y
2} WA ofF] ZAVFAR A E0] A Pt
IR, 2 NF; 7k20] tigk ¥do] sS4 es #of
A|3L Stk 71 o]f= HER 2015\0] AE =3 2021 FE]
ofggo] Alte uE|9 StoflA He GARES T 24
7}2~9] vlj&(emissions)I} ZQof 95t A A (removals by
sinks)of] T3 Earsfjof gty AAE QY] Wweltt. 2&,
o2 EA Y oo ofn] NF; 7kA7}F 7o ZAZFAR
E7]& skl 19 FAl7|Siskgef stofl A AlEst
£ 7 24714 QIMIER] B4 NF; 7EAE Eoh=
AL FoF stollA 45 o5 7H AR = ot sfgE=

oAt 2™, sejdAol wEt HE FAEE0] NF;

A EFG T LANAE BRI | Rolt. o] 3
<, et QA AAHoR At 94 dFe
W Heh. 1 olg 9 A e} Zo] NF; Tkt
2 WA 9 gaBdele] A ki BEHL u o
A AR F SRt SRR, ese)el NF hA
AggTt ol Qg HEHE WS 4 ol itk B2, &
Subeb g e AL oL, NF; kA A8 ol 713
e ek diuEheseolth) uebdl, AAHY Kok
o QAZO] NF, 7hs W2 4P @ B A dop
2o} olje} 5 WiEAY oS AWeoF she H
A% Fgfo] 27K 4 wol Qivk. 4, AR SK
o A Wz w4 B W 34 Sk Sed
Z7VHaL 44 tlaBdlole] QLEDY LG i
o Agargo] SolLbiALY NF; 7o) Abgapo] 2
8131 9lol(Bac, 2022), SelLeol A NF, 7k HiZS

i

g_l:

)
10 4
[

Zlo

i)
o o

oN mH oft ok oM

olelet Aol Al 2023 S-4] 9] glo] NF, 7}Ag £

A7 A e ZFS 7EY7] e
=247 712N 4R IR ERLS =39
o] SHIEH(PSPD, 2023). oo tsf At A oA
= M W& AAE dYsti=t, 1 olf& vl 7THAE
AR A, S o] AE STkl WHE NF; 7hA
Fufe] S7F FAlol AL, A, NF; 7kA9] tiAEd o]
Ak, A, ©45E 7|20 wiEdAHA 1t oA
BOE NF; 7kA HiE 7|49 vl Ay -Ha Byt
Aol viE Aol et Rgho] {Ask, YA, FHAS
(EU, European Union)2] Bj&HAHAS] F-$ NF:7F X
StE]o] UA] YUtk Folt}. o]df|, AdF= AGA HE
JAAE st Ho] AL} 0|5 SFH A3 AUYHA
3191 e e m 3ol Alelstaltt 2024 5 Aol
A g2 A diet =2 Al &7 H
oju}, LUzt 2024 AESH 2 =7F 247EA <l
HED] Bt 20259 AESHA 2 A2t 727471
of(NDC, nationally determined contribution)o]] NF; 7}A

B =
oN

=2
&
Fel

1) AgASAA 712 A2z ogfol TR, “RAZFATE ol AHSHEEA(CO,), WEHCH,), OMISFAAN0), A BT AHECS), THEE)
SA(PFCs), SESH(SF) 2 1 ool EFHCR Fok Ao Aold BAAS FHAU AYES] LAaTE SUsE
W71 %9 7hs gHY BAL AR oislo] QILKKLIC, 2016, Article 2.9). HAFY71EW A2 53 W oA fASIEL

2) WheAls 27 wlwe] whEAel BlghrE/ ALY e FREG. aghelm/AAE weAo] e seloq st ol
24 (logic Chip)olth. vEel AntEEol} FREOIA ol Agshs 715 Fasks | w, wme wEAs Jdw
dolEE Al 2 ksl WA Yol & Ax 71719 ] dae dith Merelt uume MEAE e U4 B9 shuw,
SEA] A4 ERe ol B4 % PEHE AL oJudtthLee, 2019). FUE HEe] 9k Heselo] YFHAL ck

3) QLED: Quantum Dot Light Emitting Diode®] 2Fx}o]ct.
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23E Zo= JidHt.
A, TR GRS Y 2R wE ‘BE 9
L% Bugk o7 glonz,
NF; 7tAE SeugtoA 2AVIAR A H ot A2 *l
719] ZAIY 8 7|HAE Hholsofof ghth= 94
ioflAl ofm] 10d% Aol U$TtHGas News, 2009). :Lat.q
o= E o, LUt d-SHE oFA7HA] uhASHA
Zotal Qe Aol o] AgollA AkiAS] HA oA
< NF; 7HAE 2AVIAR HA45HA E A5, AFdAlA
9] NF; 7}A wij&=F AP} B o] 977 Foid Bt
ofye}, &taFy 7|EHI wiEdANA 11 AFo=E
I8 NF; 7FA7F HiE A iAol =of 7ol Fgo] |
Th= Zolthd) ol2|et AdAY A4S 18T o, Syt
2= @A oyt 7|Hret ‘BE FAEES] NF;
7PAE HAsjof sk ot A 2SS AH
of wtFsloF st= A9 o, Hr|H o R HHIIA]
A = A AY oF, 191 §HFeHR] gt ol&
A of-& ZAZF F3lolofof sh=Aof et A=Al
<3 FH7F 48 & Qlth

ol2fgt FH HAg =&V Yol & A& WA A2
oAl NF; 7tAE S8 4] A @3- ARz
gttt 55] A7 EHSHA S st A 9] A F3& F4
o8 A AFolth o2, A3 4 NF;
7dA ARl R 7|E AAES 7H3’*;H’% NF; 7k 5
Al o] gt @ A7F BA g2 v, F-7bAE F4
o= 3 A AnEt 1 7&4, FA7|EHstger ¢
W A= 519 NF; kAo gt =4 #31& =W 84
o & wtgsts P} deo] gt At FEoltth o]
of %A #¥-H&E S FHoR9 =& U Fitof| of
g ARG} Y o]29Y AFES E8oto, =A
TAS =W ol 2A AsiAstr =4 F2s S
2t AFo| &5t FEo] 2HS FIA St ol E E
=, qagolM = F 7H] SHES Bt gt AA
£ NF; 7kA vi&o]] tigt A8 Q1 B &3 A ske
FAGY =7F &7 Y ‘ole A (other Parties)’ A
9 Aol A S utetol] fEfstA AT = A=A o
HE Aot AL gty A= NF; 7kA wj&o] digh =
A B3 2 A=, A=, 1Al ofet GAf=ol &
St tEAQ] H7FE0] oHEt +E 07 A= HAof vt
Fote=A Am R, Luert SW Ao wrdst= &

S 0%

4) AdA9 5

o Tjgt WA Wk wASRA B} o] ATE
Ed, Aol B4 AuE vhrelsids A
F AN e,

2. HiZ: NF; 7tAS St IHH X

NF; 7kAg AF&E kel o], AF2d3A |47t 2
24740 NF; 7HAE E8&t 7129 FAIE 3A 1)
= A FAZIF, i) AFA, i) A, 12 iv) FATIZE
715 o)A A A A 24 G qu,
[alslsde sl Mg FAlt WA 19974 e
H EGA Y] FEHAA (Annex A)dl| 6t 2ATEATE F
A= o] UTHKP, 1997, Annex A). WEFA 0| =,
TEYH FATE 5 BEAT (Amex D S5H IA}
5 FEA A0 GAE ZATEA gt FAY &
oliteieta: g4t HiETFo] FEAIB (Annex B)o EAIE
FEE 30| wet AAtE &g (assigned amounts)S g o]
A 2= QTHUN, 1998, Article 3.1). o]7]A], “B&AT ZA}
52 19920 AHE Fll7] sk ool gt F&A]
I gAEo] :3hg Z7FE(UN, 1998, Article 1.7), o]
UL el 12T HaAl BlAEd] 4514 o
= ke ABHeR HURFEAl AV FHE ol
S SJEDg SJugict ebs, ESYAS A % v
o AA=ES 471 6t 2A7EA Higt =71 I E
£ S0kl ¥ BYAME ZHgdsfof s, o]F Edl®E
SER g4 oFE wEY & AUk o], 20124 7}E
= EOMW MEE A 182 FA=S 3o A NF; 7k27} 7
WA LA AT AREo] TECGA HeAad) 271
QITHUNFCCC, 2012). 3HH, 20149 e tiilo=z
3t =4 -H31-FHZ(MRV, measuring reporting-verifying)
AEo|x] F7h sl QMIEe BIA 24 Al 7o)
£A17]./\ = Ex4 7]./\,] HHZEL_ d} /\] EEI’ESHOF @l—\:}
88 BAPSTHUNFCCC, 2014).

sh, 20150l s LEYAE GAs T
Yo Lastae) HEE FHTL X 2k B
A= ‘j’/\]'%—‘—ﬂ AR G2, ZF GAEZ 12006
IPCC A & B-83foF sk= o571 L, o Aol whet
2A7IA HiEFY AATS Easop ITHUNFCCC,
2018a, para 20 & 47). J19Y|, 27} 24714 QHIEEZE S

u}L oEN e

(‘IF

_,II&

A2 202349 109 259 A2 EFC|=EolA MHE =AY E‘ri%%l T;_Lié S dSA AnHAA
vl 7Hﬂ; EGAAA AFE Aol & EEAES NF W wepgdgol oist
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{IgE IPCC 2006 Aol ZFE= 2A7IAR = T 24
7k Bab ofd gl SFsCFs, 2418} ofH|2 714 % J2]a
HEZE QAN AMEZR] A= TEIFE THAE X
SHETHIPCC, 2006, p. 5).0 A2 IPCC 2006 A|Zof 704
2A7FAT7E ZE|O] ok AolthD

E3L e EY AR SAESE] AR HEY, B
= AEES T 2A7EA0 dis| Barsfof sk R
7} THUNFCCC, 2018a, para 48). 0|9} #Esto] =7}
d=fo] BET Ao A= FAgo] GEHA. I
JAY RS FAokA d&ot= Zo] dast He=E
2 4 37 2ATEAQ] o]A1slEEAN(CO,), HIEH(CH,), 1
211 opARSHA A(N,0)°] tiafiA= SHEA] B arsfof gt

202 i) @Y A4xo] 7Eketo] Z7HEAA 7|
(NDC) “goll ZF=A, ii) GHFH AeR(EFAY &
) 9 &5l &otAY, iii) E 7|E0] ojn] HarH
H7} 9% F-7FA(HFCs, PECs, SFe, NF3)o tiafjA] ®E1
dloF SFHUNFCCC, 2018a). F-7kA0] ths] Eisk= Z+
=7he S 7haER A wETe EalsioR st o)

ofziot

S=Z(9): HFC-134a) W ¥ H2 A &9 3 COseq
9492 AESHE dolHE AlFdioF {H(UNFCCC,
20183, para 49). E3, 7 FAZE W42l 7|72 ©

=40 tigt HEE AlFsfoF sh= o F-(should) = ZH=
THUNFCCC, 2018a, para 51). T @A slojl4 =71 A
Qo] W LA7IA By oRZ Halstd T2 Table
13} ot

I8, o714 5T H2 B2 7|IFHE B
of lojA 7|&24og AA=H = & Qo] ‘He
A9 FBS AT Holck. olo], Frte] o
£ A9 o fiFE ZE GAS Sl parties), GASS
(parties), T+= ZF A (each party) 02 HEHFTH= o]
ok E3 7|9 850l A= FA 183 A ¥(support)
9] AlZAL} $IFAS L8] Y, AR(developed
country parties), 7} == (developing country parties), _LZ]
3L ofEl 5 7Hother parties)®] F-z0] o]Fo]A|1L Ut} A
AL T FYEE FEAE A7} Y74 <
Foll tiet A Y& AlFsh= FAolt Mex2 Ad=

Table 1. Reporting obligation on GHGs by country category under the Paris Agreement

Country category

Obligation

(para 48) Each Party shall report seven gases (CO,, methane (CH,4), nitrous oxide (N,O), hydrofluorocarbons (HFCs),
perfluorocarbons (PFCs), sulfur hexafluoride (SFg) and nitrogen trifluoride (NF3)).

All parties

(para 49) Each Party reporting HFCs, PFCs, SFs and NF; shall report actual emissions of the gases, providing
dis-aggregated data by chemical (e.g. HFC-134a) and category in units of mass and in COseq.

(para 51) Each Party should provide information on the following precursor gases: carbon monoxide (CO), nitrogen

oxides and non-methane volatile organic compounds (NMVOCs), as well as sulfur oxides.

provision have the flexibility to

Developing country
parties

— iii) or have been previously reported.

(para 48) Those developing country Parties that need flexibility in the light of their capacities with respect to this

- instead report at least three gases (CO,, CHs and N,O)
- as well as any of the additional four gases (HFCs, PFCs, SF¢ and NF3) that
— i) are included in the Party’s NDC under Article 4 of the Paris Agreement,

— ii) are covered by an activity under Article 6 of the Paris Agreement,

Source: Formulated by the authors on the basis of paras 48-29 of UNFCCC (2018a)

5) G2A3} AH 2 7FAY A ZE CFOC,Hs, CHF,0CF,0C,F,0CHF,, CHF,OCF,OCHF,7} Qit}.

6) TEFIE oA ZL CFyl, CH,Br, CHClL;, CH;Cl, CH,CLo] it}

7) IPCC 2006 AZol G2H Tier 1 98 /198 42 o7 olely 7148 HEFge &

gt A9 AzHL ARAEY FHol

A
2 T B
e WEASE E85te] AT Tier 2= 3F7IAE(2a) Ee 3 FPEEQb) Y] weh sk Yo, Tier 3=
Tier 29 F4FFI2b)Y 44T st AE APl Higt 719E/34E $A7F BRSITHMOE and KECO, 2008).
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Table 2. Obligation differentiation by country category
under the Paris agreement

Country
Expression Meaning
category
All parties, parties, | Obligation is born by all parties
All parties P P & Y P

each party equally

Parties who need to take a lead

in bearing and implementing
Developed | Developed country L
obligations and also need to

countries Parties .
provide support
to developing countries.
Parties which are not developed
Other . countries but can voluntarily
X Other Parties .
parties provide support

to developing countries.

. . Parties who need to make efforts
Developing | Developing country L. . L
i - in implementing obligations
countries Parties .
and also need to receive support

Source: Formulated by the authors on the basis of the Paris
Agreement (UN, 2015)

8| Atoltt. 181 ‘oft ZrPE MAZT} A
4

Fote F7hekn 449 % Ak o} Helsh Table 2
oF At} &, V| SHIE/ N E QA ek= EE, ute
FAL AT NewS oL REAR} JEu|RE
IR el F71 PA2E A it 27 7
B2 Bx 9w BE F719 olf weAS RS A
=719l 47| A% Ad(national determinedness)S 733}
(UN, 2015, Article 3). W2hA], ut2|F% stollA GA==
o Axz} of@ FIAo] HeiAl FHL el ofo]
wet gel HolsAL EL FHow Sold onE
ol

A, AMAA ARolA, AlA A F3(World
Semiconductor Council)9lA]= PFC 7}A0] HsiA=
2010 W& dfH] 202087H4] 2A7RA BiET 30%E
Aot AEE ERE AIKTHIPCC, 2022, p. 1390;
WSC, 2017). ©}gk, NF; 7kA0] tisfA= Ee A3 53
+ 3, NF; 7kAE Ash] % 7lez 22 247

8) SEjuet TH71E A A, <HE 8> ¥ 9 7|e AREE ARAE F
o

HE 2HUM 533

A Bl Au 7kA AREE FAg) 7iA di A, Aes 5
o] lom, tFEo] WA 7Y EfHHE =5t
U 7kA AN A3} 7]Ee = AESHL ITHKSIA,
2024). Y] Hf, NF; 7tAe =78 SATIAR 5
AEA 2371 ol RE=A] FA! thet NF; 7FA oA
o] ASEHEUY FA7F EA5HA gtk vEEA] A
AolM= Al Z(etching) 2 S ¥ A2 (deposition
chapter cleaning)®] HFC, PFC, SFs;, NF:& AR&3ict
(EPA, 2019; TPCC, 2022, p. 1390).%

AR, A A FholA, FHS ELA 247HA
B3 T4l U} NFS B 23559 FRA WET
2 20309714 19904 422 djH] 55%, 205097H4] 100%
2 Z&3t1R} 3thY) B3] F-7FAS AR 7192 F
4 59 5 Bl FAE HESfjof sk 5 Eil 870]
AASIHEPC, 2024). A& E°, FAEITA(HFC)
dside Al AU EAF digt 7] S1E A
2SI} Eah, Fgas’h AGE AE] 2 2ol
O ES}=] Y THEPC, 2024). $HH, t]=+9] 72, A7t 25,000
£ ol Mjzele A4 Ao SAstA HY BR 1Y
(GHGRP, greenhouse gas reporting program)°]| ™= NF;
HI OTE 227 QITKEPA, 2024). Y& s}sIEAT
2] (Chemical Substances Control Law)o]| @2} NF; A
£ st glow AR 9 9 JA= NEE $dshs &
Lol gt AARE FEE AlEdfoF sk & AT KL
71 ¥ BWHEAE 7PN UTHCIRS, 2024; NITE,
2024). 9, dup=, =290], £2HYo}, AvRloA=
F-gaso] tiaf] A& F3slar THIPCC, 2022, p. 1390).

HA, SARIZE7 oA A 7EA AP 9 Hato] Tt A
& FHSHL =T, 94710 NF; 7447} 23t of it ¥
A, FAFEZ7|74ISO0, International Standard Organization)
L 2arta WE W AAe) AR AEE Sie 27
Agle] 97 A2 RTARS AT 150 140645 4
SHATHIGC, 2022). o= 7|99 ©adAt=S HAsH7]
3t 7|20t} ISO 14064+ 22|02 stojg NF; 7hA
HEEZ Aot 24A7FA ME o] EFHekal, NF;
HjZof it X&AQl Y} 714 HiuE 273t
Th NF; HlEA7 A 1SO 14064-20] w2t A2 9 F
A 3}=|ojoF gt} whebA, NF; 7EAE AA7IAR -85t

PN HiEHe BLAEESE ELEA)

Ay
% HiE kol Higt wiEs-871%e] AFEHET, olAe] NF; &S fAIShs Y% MPolth(Park and Kim, 2024, p. 210). E&,
=l

NE; 7piof the 9] vES87120] ohet NEE TYT BASKREC 2 szl

9) 4L Regulation (EU) No 517/20140]t}.
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= WA AA2] %, ISO 14064°] W} NF; 7+A HiE
gt BEE, 4P, B, 75 AR olY, 23 /15 5
& AAsioF Tk NF, 7k BB A0 B,
@] IS0 14064 71320] A}l NF, 7hA0) # A8,
22T w] o] NF, Fha 92 Hassior T,
g0, AARAATAEWRL AAAE7 58719
HoJ5|(WBCSD)7H 71%1] £4712 lgae] 4 @
15 93 "3 FAEECE GHG ZZEZ(GHG
protocol)©] UATHWRI, 2024). NF; 7}A7F GHG T2 EE
Algt Z17gRte] 20139 Zekgol we, 7195 A &
¥ Ex 35Y AolA A= NF; 7k AP 714
oI ET o] HFdsfloF SFch(Russel, 2013). ISO 140641}
GHG TR EZFLZ YIZ=A7|77F g 3oy, A
= 7|9t =4 7|40l g8l EA5t= 71dE WL
2 IS0 14064 A7 45 37T 3%, 359 49 7]
PE2 NF; 7kAof digt 4y 2 BATE X 3Ysfjof sti=
TAAY 9L hal & 4 Sl
£ S8 Al =71 AdollAl=
£ 1531 dEste] o2 g sk
NF; 7kA Bl&TdS AP Balshs f2lo] a4 Aoltt &
7k AHg-H A Rl o]

=2

Ol

rlo

A
=

>.

>

ql
719 ESGe} B9 B2 ALo]x
9] AT A AT A AoEonK AP T
Ao Wtk webd, @A RAL Selitete] NF; 7ha
£ A48 9 HBShe 2o A9 A9 adstel 7
2@y A o] el Seuebt ofmA SAs
S o] of@ 7] wheiafof shvtol et MeFAQl 1
glo] Wasgh Agolth oleist MAS Bz, ohe A4
AL NFol TR 71E ATE AwuT, A 725
o] 43 7k ZAo] et /)& A7 2L wEEe] of
s1A A A gt

w
N
rkt
re
4
a2
HI
1x
im

ofziot

L} PFCs 7}AE TFR 1 9t} £5], HFC 7kA9] A%, o
EOJA st HAMNEHAYUE A% StolA] HFC 7kA
&S A7st7] g AEAgo] A E o=l on,
HCFC 7tAE A4t E= &0t AFYA7E HFCs 7hA
&S A7ete] E5ot=s A5 2dEEEH/ IS
t Wo| gHs}7] 93 HCFCs 7FAE T @ol ABAbst=
e QJAEERE QI ‘Al WAUES A7 LAy
st dAto] oigt dtEo] Qth(lordache et al, 2021;
Schneider, 2011). T3t HFC 7}AE 2 Z117]E 2 (ozone
depleting substance)o] ofdolx B35ty Q=Y EZ
Ql HCFCs®| A=A &&Hx vl 2&F HSE 9
gt A A= (12 9 A) StollAl HEC 7FAE FAs
= 8o gt d-E0] ArKBirmpili, 2018; Sun and
Ferris, 2018). £3], 8 WollA HFC 712 A& 9
ot FF A BFE AAE A7E Arh(de Graaf et al,
2021). 19} ¥ S, NF; 7kA0] g F3 A= A
Hog Pis] Hloksict.

NF; 72 9] vl @t wi&Ad 34 A5 s
H, NF; 7tA s G508 AFE7| B F-71A Ui
HoF IE3ty]o] ALE 11 ltk(Sovacool et al., 2021). F-
7k2o] gk A9 A, =7t ZFHollA o]Foj A= F-7t
A9] viE AgT o]of gt FAEH LS V|ett A
7t ek W A2 HEHOE FHAMEUV)L &
=9 JAFYE ¥wgt A+, o= U EUY
F-7bA AR AS weibal qlow, di7|ehd By 4
718 T4 HE0] NP =Y F-7EA AAE ofEx 9
g9 FAIZE EA5HL 10 FFA|RS] F-7hA vlEAR e
Hoj| gt vjokgt AAH BA, A fi5to] gk AR
a0 gt o9& Sol EA5h= vk, Bk A2 F-
7hA AEAES E2 HEAY X9 He8E AFT ¢
7} 9JthHan and Lim, 2018). Tt2 U}t 1S Ay
A, EH o= gt Ag&o] thgt A7} Ql=Hl, NF; 7}
20| gt Bk FF AFETh= NF; 7kAE 2305 F-7F
2 Auto] gt wjE FAE HojFa, F-7kA viE A
FAIE iRt AR AL} AGA ] AAEA T =
71915ty Agstal QUtk(Tsai and Tsai, 2023). 5
A 870=2+=, 20189 7 7| LBEAN stollA 6
o 2A47tA7E Hi7]ed EEE FREQL, 20234 2¥
7|15 ¥st-g o] BatE9=d,1D o] Hol= NF:E =

10) 0] W8 Aado] ofs) §EE FAEA g AN skach AEopt AR,
Z

% 9wl oA
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e 7 LAk F7HHoR HE 2UskAT AR

ot ESH FH7E T Ho| o2t A8 71dL F-rtA
)4 At AR I E x| oF sttt A2 HIgRA] o]

E3}tE]o] QUt}(Tsai and Tsai, 2023).12) NF; 7}A FA1E
Syl 2Est= AFte o Lo E = vhEA|
4 fgAZgo] 7959 NF; &S FAkete] diginl
2 NDCo] 1A FFL Tk, Seet Ay
NF; 1A @8 ARSI O H, NF; 7kA9] oA 2 A%
71€9 32 Tolol= AZ7t AQith(Park and Kim,
2024). 5 AT+ AT NF; Hj&FF A £3o] 20304
A ‘%‘——Er SATIA HiET BEH A 2.066 ~ 2.233%0]
gole Zloz ygrt.
‘ﬂ_}m‘ F-7kA Zdbo] dfgt 7]&9] Z& A9 4
A HHEC] 857 Hth= F- 7}/\ & |
T A%, oY A%, FF wiE 2w A
T 5ol dis FE-Aleshs BAlE FHotal Aok HEE
o, ©=2] NF; 7kA0] Higt =7F @919 s A
ARl tigt A= BA 4ok E9], 2 dolA S8
T Qe NF; 7kA 1 A1E 1% 34 #F2s Sl 4
Hrgots o8- A gt A= vlulsith &, =
Al T -TF2Z =717F o BA SASoF Sh=THet FA
of =4 i -7+2e =7He] ‘FUHAEH o ofudt +Fo
2 Gk sfiof sh=7toll tht A= 37] of =t ol
St A A= 2 2D gk siAlat ofof digt =
W &Aoo ¥idol et A+ F= FAPA ] 4
ZF9(constructivism) 0|2 FA|o® A FH FAS
golstar, o] A - -2lo] =7F B A oA
i 9 HEEE £E, /MAUS, IUS DMk
A& FSt ol NF; 7kAof thgt =4 Ff+2&]o] =
A-gof et AFE AsiA= Aol 7I8ket A+
W oA PHEES AHE 287t itk
AR H/dF9] o] Boj| A=, FAA=E A5t
= T (norms)¥}t 2 (rules)d} TS, FH “HEle}
ol o] Hslf F4E F5Y 7IEolH, 32 “PFol
eF FAAQ] FHARY B FAIARY Ot (Krasner, 1982,
p. 186). ZAIA =] AL FAAE, & FAEC] 9]
TS ST o IR & A4 Rl &
Apze] F) 8ol wHe|a ol F=lolof FHeie Aolr.
w24 AT AT 09 4R meAA

ol

o
>,
(o

12) AR A= ool Jdul 22y gy ExGd
13) & Aol = WA 9 g2Ed e
uq;\]g Esluyre ﬂao}ﬁq

7} 283514 BzbE|9lar, olo) thdt A3t Acharya(2004)
of GEw A 7 TR 4 Ao 2A, U 2
l-720] ekt #vhgo] eHkElE Aol dhet @ol
o ol #A S Fek o8 PATEY] B
she elol Qlo] HA717e] ego] FEFCH Finnemore,
1993). B BAA F4-F20] %} ALAH -8
0 AEsEs Bo] 23S £ Aol Aol o4
ge FAH 73 F0] FUHE F715o] ol2
A3 ol vkl 20] Fjult ohe gelo] Bl
7folct. ofigt -8 Zzo] F7bulct ot ol 7
FHFAI S| EASR U ARG 2
o2 A= t(Finnemore and Sikkink, 1998). <, =4
- 72j0] o] Wl 2o A Fu 722
ko] A A (degree of fityoll whet Fepivkal £t
(Finnemore and Sikkink, 1998). o]&{3t A$A S =0]7]
SI3t WolAte] vt BASA, 27 5 7] Sto] 4

FEGE, Shhe 2A FERHe R Fa4
(domestic  salience)’o]™, TE 3Jhte “IFY JFXR
(domestic structure)”’©|CH(Cortell and Davis, 1996, p. 454).
o714 ‘=FUA S84 F= Il FAH AZolA 9
A (legitimacy)oll 7]1R1%ter. &, GARS] QJARE AL
EL ARPRI o A AL D) AR FEl E
L AEH FAEY B33 AHAAN FLHAL i)
Wg7lme) £ 43 20 vet el ATg 53
g, A -2 ot FUE Bl ST
olof wfe} 27 4l 7-5l0] W FhsAo] SufE
o]tH(Cortell and Davis, 1996, p. 453). 18|11, ‘= L3’

Lok

gAY A%k 7Hd 23 7RAR] A R8s
oJugttt. 53, qAEd dE 7Rl 232 G ol
of ¥E FHY W, B, 121 2 HE 7% A%
o 7|xtste] S43 %4@&%10&\:} 7 & Sk =
7H-ARS] BA 782 ARRlA FAAEA =7t 3 o
9] AH o A2 3 Holshe dite Fodhe =

of wjet chap 4 9k #7h-Alele) BASR0l FUY
F99 ) woh 2R o 24 9790 48 9 o
Ak9] 71s4do] St 4 Ith(Cortell and Davis, 1996, p.
454, A A ol d - $8% % g
SAA oA =A] -2l gt QA Rl A

/\sn_4 Bl Ao stk
o] 7149l NF; wiEdZE F4Fd W, NF:E

A B0l 7 950 HH8AY 71EA
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AASAY = dHASH= M2 A #9372 Al
Aotz ZEA| A tigt Atoltt. &, A4 73S
Ao FEsHAl Al A (reconstruction) E= A G5}
(localization)st= Zlo|t}. o]= GARo] 7|&9Y %71 E
= A99] Ad} B3] 7Iksto] =A 122 A s
Astal AR E= dAIAR] i E= -2 Al
Al5k= Zlo|th(Acharya, 2004).

& 9= NF; 7HAS 2% A4 Aol disiA £
yztzt ol disiA f-=uet 4 Aol ol g A siA
st o]E = do] Btgsliof st=rtE ZEAstalR}; 5f
ng, oA AgGE FARAE Y o2 dYZet
A T2 F4aE Aol = iR Al A ATE
28 4 At 2o WA, U NF; 7HAE &
&5t ARIAZE BAIR o E v FEoE Qe A4

Fe WS & Utk AT ARJAONA NE; 7EAE A
stz 4o Attt 2484l SHE 185t =4

Sutetol fEstA At ste AT W A
& &l s s ®uzp gk

A Ut Gt a4 dE2 F 7HKolth A
+ NF; 7} HiEo] dfgt =A412Q] Bl o 2 o|g
Al A st tf-gsfioF st=rto|th. Hoh FAA 2=, 1t
E@y FAFELY AN TRET T FolX] =
FAE 2 FEFo] YUl H8&E & AT

Qe -

ofziot

BAOIEk. AL NE; 7k viZo] ofgt 4 B o
FHo] e Fel Hgaks Sz g BAolt.
WA, 3 WA AT ARo] gL BE 1S gy
0% g AT AETo] Folk FA4 TFHo] L
Lol SEEpt AAR ofud F7} §POE TE E
L gskeTtel wet FAFH 4ol gk 4 ek,
olol, S @ Sl 27k P AT AAD,
A=, cofet Ak FolM, LUt S@A o
oM ZAGA A olet GAEOR AAR THFL
5, o] SglAl feiA o] Selvtete] 88 4 9
LAZ S48 BaA Gtk hgoR R wA AT AR
9 NF; 7k wh&o] gt 24 B3 9% o] thshA
o] o} ASUTH AAABE W) 1 A 427 B
S, NF 7HA8 A 2208 WjEsh 2750l &
= ) o] chalA oA Wik Qlevbe AlE
Aol Fast}. ol 98] YA F7t T8 A A
A3, AET, T ofeh AR Soke HE FHE
2 FHOR AMHA Stk oF0] 4F f A
SWRBeRE i) F/HAA71NDC), i) F7h AMES
A2, TR i) EAANA R At ek olof
g ARre ok Fig 13 2ol g 4 9lrk

Global norms/rules

Reporting on Seven Greenhouse Gases

(including NF3 gas)

i <z

Interpretation

Domestic application

Developed
country Parties
Country
dass'g:at'o" Other Parties
positioning

Developing
country Parties

Interpreting
the global rules

on the basis of
domestic practices and
industrial
circumstances

i) Nationally
determined
contributions (NDCs)

1) National GHG
inventory report

i) National emission
trading system

Source: Formulated by the authors

Fig. 1. Analytical approach
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4. A

-..
ol

4. TRIYH o 37t 7 FH0| 3 ohA

7| EHstg kel A= Mg &t 75
ALBEFRFSAT 27F 257 AA" AolA, SuEs 1
HREAIZ FRE] A= AYE w0,
20207HA] A 7|1 SRISHEES] F50] H nEAA
SoA T = AYEA 2ATIA A5 oF FEE A
A Qkgtt}. oFA WE A /[N S g ofo] A=
I} AERE PRI TAL FEC T pEstE A
Q(common but differentiated responsibilities)” HZ|o|t}.
olof, 7]¥ FY5(actions)} | (support)o] THl Z4-H
11-FHZ(MRV, measurement-reporting-verification)sh= &
*g/d(transparency) A|A| A AA=I =g FE01L
oY AAR WHHA. ofel, BaAI0] 43 AT
L2 4¥ F7]9] =7}E 1A (national communication), 2%
Z719] Z¥X 1A (Biennial Report), 1Z|1 1d F7|9]
=7} QIH|E & X 1A (National Inventory Report)E A&
B3 W] W ALHS ALk GH, BREAL 3]
AEHe 4d 719 B AAY 2d F7]9] A
H 1A (BUR, Biennial Update report)E A|&3}A =of 3l
th14) eyt HEEALS] s AA weh i
AE AE 9 28l Hot ot AW 734 E LA (BUR)
A A 71e Aol s AX=o=mREo] AH
(support)o] B RSt AL AR FHE ARZ 2
Stz Faol e, SEluehs AXl=at Zo] =
of A& AS(provision)t W& A5t

T4, 337 stellAe A=t Azl gt o]
A3tE FEo] AlpAt. 77 AR, e, ofE T
Ao ® FRE7|= SHRAI, o] Z47+9] =7t 7HH| aLg]
£ S3A7I= I e 9l ZF =7 7HE| el sfigst
= =71 YAEE BAsit) wEbA, 7 A=9] 9
gol AZ-=AA, /Ne=RAA], ofyH ofef A=A 2}
Ao g woksly P 4= QUoh E, g FA oA
ojZet =7} F&o| T 2T & FAES AHEL
EH =71 & 29 AulE wofd ¢ 3l

A, A= A5 D 48 Pl tishA ol stE
‘Y & PYAA ol sfjof FTH(UN, 2015, preamble,

—

14) AUEIABR)= A0l 2dute AlEsfof she RuMEAM A5Ps, AF5EE, == A 50 dis] 7Isste EiAolH,
ZBARIABURyE 7i==o] 2|0t A &sjof ste HIMZA A5Ps

7|43l R A0|tHOh et al., 2018, p. 28).

article 4.4). 7= gt LS ‘AT 7=, A%
A919] ©|o AagujoF A9 9=t ik, o volrt, A
A= M=ol A4 -7& dFud=s At FEE Al
Z3dfoF & 9JF7} QITHUN, 2015, Articles 9.1, 9.3, 9.5,
9.7, 11.3 & 13.9). 202, M= %3 23 P53
of lojA A o|F RS Zrouy M=o E4% E
a5} A35] et MATROL A7E ORE et
Zo] HA]E o] QITHUN, 2015, Preamble, Articles 4, 6 &
9). 181, ME=E A7 dFagel ts AdE
‘oS & Qe 957 HAIEC] QITHUN, 2015,
Atticles 9, 10, 11 & 13). 3t#, ofe} GAl=o] AL, 3§
&l tsiA ofef GAOl gt B A2 Qi 1
U AZ=2] o] thet X of thsfiA ofe} TAL
Zo] g7 AW} =, A gt AY ALY, Aw
= A ARt AR A, 1AL A==l s A
714 Jepuere] o) AT HHE ABIE |} 3
Ag 3] oleh whazol @ S, el A
B3} PeE AL ofet FArRe] oRst ohjet WAL
glo]tH(UN, 2015, Article 9.2, 9.5, 9.7 & 13.9). wretA],
ofet GAFE] (UL ALA HAS Z=thVoigt and
Ferreira, 2016, p. 70).

olE Bty 7|2A 0z el SHolne 245 1
4g BE 94 I WE ol g e AR 7
i glo] SYsHA AEEHA, F o] 9] 2 ApEst
A PR VRO B A9, AW BEHY|]
(NDC) “JofA B BAFzol 24 ddi(absolute) HiZE
1% BREE AQoRN AUSBE 450 ol %I
Ae 2458 Hojok SHH(UN, 2015, para 4.4). 3HH, 7=

o pEwES T2 Aot Brhojc e 27 4
= aLgfsto] Alzto] Ao whet AXI=9] 5 FAl
et B AR WiEASE RRE AAstESE A1
HRETHUN, 2015). & SRS 315 28 470] 9lo] 4
Asnthe 449 BEs 94 R94e TR
Zoltt. 121l A7 71 gl el dis ==l Als
SfoF & A4’ oo HisiA= AX=, ==, ofEt
A0 Yso] Was] LREo] Yok HARE A%
o] A¥e AL AFE 7HL, Me=E AP ot
g % o= Falrt SmHoT FojA T, ofFt AL
Me=o] AU AFotes s W=t 2ot

oy
1
ol
W
r._)‘:
)
!
o
u
4z
I,
1o
B
s
52
flo
R
oo
ol
)
)
el
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538 Q{2 - O[ZIot

wehA], <o B} GAR 2] Qu|E Kot AHUSHA EH,
3 A8 ol dolide Meait F2 IF o5
Fotar, A7 - 714 Aguiefol tiet A= XL sy
A A= 2ol XY AlSstE il o2 | lo]
opd ApEH o 2 A UZ AlFst= Aot EE, ol= AX
o] AL AAR A Fots BHE HY o of5t GA=
= AR} 20| ARE AT 5 A A hE
287, BEEE AT AL &S] B
£402 4T o] feAL, BE FAREL
71EA o7 AYEYAR 74 (BTR, biennial transparency
report)?} =7} QIHIE®| X IA(NIR, national inventory
report)E ZHJstaL o] EWE B7EE Wolof JITHUN,
2015, Articles 13.7, 13.8, 13.11 and 13.12). o]= H& o
AFEo A&Ee 55 dFolth 18y a2 A
= ol wet FA8S HEEHETHUN, 2015, Article
13.2), o]} #W&Asto] T 7HAE FAlOl Hlof sh=d], HA
A AZoll gt AE o] oA A= A AF
AEE AED 9F7F AL, ofet GAROA Qlof ol A
TARRYolek M, 5 g g5 o] gk A H o of

o oy

A= A= A e BF FEE AlFsHoF sh, 7=
TS GHS TR WS 4 oItk o, ofe} WA o
SA= Bl dgo] gloH, A%-4& ol dsiA=
e 21918 2 o AE=ia} o] §I4S T 8
=t sidd 4 ek o9 Wé= Aot o9
Table 33} Zt}.

SR §A719RskE} sho] BdA] 7 PR
AAROA HFHREATD =71 & exox ZREU
o}, ofof wt Foko] BEA-H|FEREATL 57 & Al
A”o] 7IHte] 7S oFE Rt WEAA oA,
Qe AR AP TR olol, & BE o
AL BaE 2ES} olf Rl itk The 2000
114 olgut F5 wf 202087H4] BAU 2A47FA HiE=F
oul 20% FFolke A PE BEES Syt
(Greenpeace, 2020). 18|11 ‘X Y’of isfirs AAZS
ol R[4t ‘53 o] &= YAl (parties in a position to do
so) 0= A-71& AFugel et A¥S A=l
Al gk FPgA Aol fEuRte 13
(14.12), 22HC17.11), 33HC19.11), T2 T 43}(22.6) 2

Table 3. Obligation differentiation by country category under the Paris agreement

Components of the

Country category

Paris agreement All parties Developed countries Developing countries Other parties
L Obligation
Obligation . .
to continue enhancing
to take a lead L
Mitigation Common . . mitigation efforts N/A*
i L. by undertaking economy-wide . .
Action obligation . . & (*Developing country position)
absolute emission reduction .
Recommendation to take
targets .
after developed countries
Support provision to Obligation Support Recommendation
developing countries (by shall) to be provided (Voluntary support)
(Reporting on actions) . .
L Flexibility due to different N/A*
Obligation to report i X
national inventory system | (*Developing country position)
all seven GHG gases
T Common
ransparency o eporting on support
obligation ® p -g pp- ) Obligation for reporting on| Recommendation to provide
Obligation to provide . K .
X . . support needed and information on support provided
information on support provided i X X
. . received to developing countries
to developing countries

Source: Formulated by the authors on the basis of the Paris Agreement (UN, 2015)

Note: Esoteric sign (*) means that there is no indication in the Paris Agreement.

15) Q7|3 oF A|4.5F 0| A= “Other Parties and organizations in a position to do so”2}1 EHETHUNFCCC, 1992, Article 4.5).

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



NF; 7tA9| R71247tA K| EHa ZE0| et ot=9 2T ZAY: IXZI9] ot LM X 2EHM 539

ZYAB IS FE] AGst A7 SHFE O AR
o Al&stelet. vk A&H A4z} AL IS
HH, & B1A9 A27o] 571 2A7FA QIHES Hlo]
B7l 2=k 43 AQABARIAZA] ey
r1996 IPCC A3 ;& &-83}9(GIR, 2022, p. 15), 6T =
A7) gk viE 9 AA HolHE A H Eishe]
THGIR, 2022, p. 30).

a4, w2 FA stollA= ol 44 71eH Hiet &
o] A=, Me=, 112al e} GAH O R FEE0] 9]
Oy ZzZte] stE|arelof| sjgeles =7t HAETE BARE
ot U AS9F ol g9 FH|7F YASHA
Uth= SH, RHOE AA=2 JF F&EAN] &3
I7Feolgh= olsie] &4, 181 Sy AF7HA
AZl=o] opdoe E5Hal 50| Hi= GARLEH
Ne=o] A4 -71& TS SH ALE Aol et
= SHA, s ofgt GA Y dRolA F7F
WS FHotL FAGel Fofs) gk

olof, SHuUetrt ‘ofet A" X[ 91UE - HelH
O & &3tk AA| stof, 7o 2AVEA B oR e
= TAS g GAolge YRlA siMs Bkt
gt AN EE F7P = TH 2AVMAE B
Husjop & oJF7F Utk st oY, M=o BE 1
A8 27o] FojA Ut N2 WA X4 CO,, CH,,
I3 N,0of| tisfiAes EavF 2 asiH, i) o @4 Al
4z0] 7|8ksto] =7} NDC Adof] ZIEAY, ii) o] H4
Aoz o] &Eofl &otAU, iii) B 7]E0] ojn] HiL
= vp7} 9l 271AQ1 F 7FA(HFCs, PECs, SFe, NF;)°
oAl E17F Hasithe 2o tHUNFCCC, 2018a,
para 48). Ut AT H 5837 71 2H oA ‘6
o 2A7MAE AP THKLIC, 2021, Article 2.5). %
gt GEdAFY ol Ao, A7 FEE A
ASERE SHuit AHESH Y QA fHdA A4z
o] A4 (progression) Aol el ZESS WY Exe Al
T+ AT 4= QITHKLIC, 2021, Article 8.4). o]o] 21}
2= 20209 129 30, T FA olPZ s AA =
7VA%710I(NDC)E A5t o1F, 20219 129 232
A& NDC 784l m=H, 2yeh= TPCC 1996
A & &Esto] 2A7MA viEFT AATE APdst
UoH, oo’ 2AVIAR HFE HFSIATHMOFA,
2021, p. 10). T3 vt PR A2z FHH
Aol wat "HAHSANE ARl 2 FAESAA Y
S Soll T2 AR, 1ol T2A7A FATEAY

4,8 20229 129 309 ARAET, ol HaZ
SR 718N, ABSEEARZAIC 4] 7]
ul5}7 QEH(PCCNGG, 2023). 5 oA 6t 2A/IAE
AL Qi il el B Aok A9 FALEAI
PAAE 6o LA HEAT EE AAS gito
St et vhAgre®, Sejibebs Frbae] tEAE
NF;Z #1918 HECs, PFCs, SFeol thals @717 =7}
JIMES FE3o] gt oS Heshe Theo] Table
49k 2} Wb, Seuets welEA SAREE 24
oA el HEEE @ASS WE 22
‘ofe} gaolets NS $AY B9, NFo] et 1
15 57 gob §91F 4 9l ARolaty AT 4
9lrt.

2, ol oA Leluet AARE ole
AFoleks A9z AT AS HAR § Aojn,

Table 4. Korea's status to meet developing countries’
reporting flexibility rules

Flexibility rules
for developing countries

Korea

Korea has reported six GHGs in
its National Communications
(NCs) and Biennial Update
Reports (BURSs).

To report at least three gases

@
(COz, CH4 and Nzo)

To report any of the additional
four gases (HFCs, PFCs, SFq and
NF;) that

- In Korea’s NDC (renewed and
— 1) are included in the Party’s| submitted in December 2021),
NDC under Article 4 of the| six GHGs are indicated with
IPCC 1996 guideline.
- NF; is not included.

Paris Agreement,

@
- In Korea’s guideline for GHG
— ii) are covered by an activity| global project for GHG reduction
under Article 6 of the| (formulatedin December 2022),
six GHGs are indicated.
- NF; is not included.

Paris Agreement,

- Korea has reported already six
GHGs in its NCs and BURs.

- NF; is not included.

— iii) or have been previously

reported.

Source: Formulated by the authors
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olof halq efitet Axw TElm ThE Uetsol] o2
wolsd Atel dheld 1ud "ast ek FABY
oA Sefutek olet PARRY] A AHE SuR
o gheld A&H =, AE Y5l gL HES
MEso] hgolA] estel A Wk, 4 B5o] Y
A AR QAolA HIAel 85, o] A
£ AARAY A0\ e el AU FEet

oleigt Selutete] ol TheiAl ool AZ1E 4= ek

AR AR PR Hlo] 714 Wol BEEE =
o AAA dFor BE FYEAYAHGDP) B dold

T HSAJ4AHGDP per capita)”} ZH&-E Tt GDP Z}ofA]
AlAL3Y dlogof 7|9kgt 2022 %= GDPE WA|H $-
Yh= 10915 AHARITH(GPS, 2023).10) GDP oA =
AAA 15900l F-M7]FRsHEF 51| BHIREEHAT 17} 2
AEO| &35 F=t, 9%, §h, QIEY|AJoprt 2FHE| o] 9]
t}. olo]| 7|E g oA o] H7HE0] AEs e &5
olu)9] H==RI7 o] thsf &0 AH|7|=o] fith. ghE,
ARG FUFAAL JHA B, M7 EwHstger 7}
A= 71202 20229 % AlA2T HlolE o] W2, 1) &
gl 309]($32,254)2 ZFA|SHH(WB, 2023).18) 18]
7| FRstg k] Axl=to] st &A1 =7t
AE0] &olHAE ugtEttE dolY WS4t
w2 yehso] i Atk FHH, AAR ofef AR
ojgtal sk A7FES] dRlg FAYAR 89]($82,807)
o]1l, ARg-TiofztH|ol= 3391($30,436)0]tt. wEbA, 22
UetE ofet GA R 5k Ao s =7t BAA
Fo] 714k Hlwo] Q1S Sk Qlou, A7FE} ALQ-t]o}
ghHjoto] A HA] 2Agtths SHE S4stRE, o}
AR ZFHolA NFs 7FAE Aa HER 57} 2A7IAR
T -236HA] ot A AL HEt A5 s A
o7 HQIt},

ofziot

4.2. 39| 27t NFs ZAF=EIS| ALY M3t 348

52 & NF; 7k tigt & 2l tfsf =71=0|
A= o] of @A wEFs=A]of s EAstA} gt
53], geFA =7t & 7HEaEQl AX=, ofe gt
=, 181 /e & FE5H, o] f7FE0| o|¥A &
= AP wtgst= A9 ¢S H|lwst At gt A=
A0 2= =7HEA7]9I(NDC), =71 QIHlER] HIlA,
a2 vfEdA A ol

AR, Axl=rolct. @A [FA7|FHSFHLF sfofA
NF; Hi&3S =71 Qg BuAo] vtdsty] 9js) A
A-HAgof 5t 7S AAFOE, o] FoflA NF:E
& 7M. & 167 271EA, 35, "EgA, W7y
o, vt A= F8=, FHATHEL), ZTHA, =Y, of
AHE, o of, A&, FFofHo}, Ao}, A9A,
=L, u]=to|tH(UNdata, 2023). 2020183} 201919 9] NF; Hj
ESHE A7PEE AHEY s1HY Table 59F 2ot 5 T
[E= A7 =RSFEF stolA 2 A= A&t
=7} QIHMER] EuAo] 7|gketal Qlt. oheke] Irof AL}
Zo] NF; 7FAE HiEstes o] BA ¢, ol He =
7IE= 4E, f9EAY, 193 vso] quth

WA, &9 HL, =7} NDC AJollA 7T 2A47IAE
HAS QJTHUNFCCC, 2021b, p. 1). YEL wj&EA
A7 A5k, oli= =7F Aol ofd A9 FHEofA
23 == Folth. HEHOE Lo} Aloletut ol Q)
=0, =29 Alolett d #ilEd AdA BF ANEE
FE22 AEd A F2olH, AWEEs 24748 74
247A F 9F OJARIEA(COy)O FHFEoO] Utk
(Afriat et al., 2015; ICAP, 2022a, 2022b). weta], JH&
W 719 dRollA= F-7kA0] gt vi& A% Fdo] 57t
A= a1, iEEARA LY== =52 A2 A
ojetu} HoJA = gt

So= L8dsto] AL 20204 AZE3F 2030 NDC

[©)

16) GDP 4912 UgstH, 19 1|=($20.89 trillion), 29 &2($14.727T), 39 YE($5.06T), 49 =U($3.85T), 59 AFZ($2.67T), 69 QU=
($2.66T), 79] ZA($2.63T), 8Y o|FZ|oK($1.89T), 99 NLTh(S$1.64T), 109 THZ($1.63T), 119 T AIoKS$1.48T), 129 Btz
($1.447), 139 T3($1.327), 149 AHQI($1.28T), 159 QLU AoK$1.05T)0]t}t (GPS, 2023).

17) dloJgollA 20229 HolE7t gl A7He2 20219 E= 20209 Ho|HE &85t

18) A1 SA4 =98 YEotd, 19 Bua, 29 HoldFEl, 39 SARET, 49] =290], 59 ofdAE, 69] 294, 79] FHEE,
891 AZHE, 991 Hl=, 109] ofol&AE, 119 dute, 129 &5, 139 UERE, 149 294, 159 AUt 169 ola=td, 179
olgou]ZE, 189] QLAEFo}, 199] WHE, 209 F7, 219 54, 229 FEAHE, 239 G+, 249 FH°IE, 259 ZFA, 269

BRufo], 279] olerejol, 289] Bk, 209] AR, 309] Folc.

19) FEAL 2710 Soles SeluetacE Jelg ST W Yokt AmeiA(29), 251369, AAEUKETH). H(389),
Fool4oe)), E2EZMAIS), FEHoNA29]), E2HIok43Y), 1 2@s9), F7HI09), BREG29), Fohiokssel), Aok

(5791), &7FIoK589)olH-
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Table 5. NF; emissions by developed countries in year 2020 and 2019

NF; 7tA9| I71247tA 74| E5 ZE0f CHet ot=0| T 2M: =XZI9| oAt LM

541

(Unit: Kilotones of COeq)

Nation Australia Belarus Belgium Canada Czechia EU France Germany
2020 12 6 9 1 2 60 9 11
2019 14 6 1 0 3 57 10 11

Nation Ireland Italy Japan Lithuania Russia Switzerland UK us
2020 1 16 289 - 2 0 0 621
2019 1 18 261 - 0 1 0 572

Source: Arranged by the authors based on the filtered data from UNdata (2023)

ZJR BN = T 2ATIAE AT Hol UTKEU,
2020, p. 10). FH2 A9 H¥z 73 wEHAHA(EU
ETSH 29T Qi oslq Auisie SAstaL
CO,, N;O, Z18]1L PECs & 359 2A7FA0Rt Py E A,
ESE o] 2A7IATL HiEEE FiE GA FAHCE Alg
Elo] ATHEC, 2023). CO, BiE&AZ AMF2 A7) 2 4 A
4k, o | A] ok 4ty F7,200 8B AAY W &, 19
I S E FHEol Y EITHEC, 2023). N,O HiEAZ
ARYE AAL, oft AL, SE| &AL 9 SE AL A4t &
et PFCs= LFu)s AJ4bol] PYETHEC, 2023). o
A, EU Yl 7194 AAolA T F-7kAo] High viEAz 5
ol siEdAHA ALolA= itk T12]3L NFsy= Bs]
IS A] ekoteh thAl, ofm] b4 A B} Zol, EUx
F-7tA0] tigt FAIE QA E 719 HLR<l ETS7} of
Yz, ¥% 2 EA|(command-and-control) W41} Z}EHA]
HF2](voluntary approach) 2.2 HL3}1l Qlt}. EUS] E4F
L2A7IA0] W FAo] WEW $ABIIEAHFC)] o
A= AU SAFl it SR BEE A 245t
1, F-gas7} AMEE A|F9Q] 2y F2bo] oR3lE it
(EPC, 2024).

183, w59 %, =l=o] 2021 A& NDCO
IPCC 2006 Aol ZFH HE 2AVIAE AT
£]o] QItHUNFCCC, 2021¢, p. 9). =, NF:2 233t 70
2A7LA Bt ofje} 274K 0% e A 9 A
B Zolnh. 3, vl= A =7} A4 2 E = b
SEARAE Q2 FEHRE LFH= A7 . A=

yotollA F=le gAY 4% AEE 24

7tAE NFE ZE3 70 2A47EA Qo T2 F 7tAs
ESBHH(C2ES, 2023).

EA, ‘ot GAT S - AW E 1A gt} ofet
A=Y dE Fom= A7FER ARS-totgtr|obrt 9l
t}. WA, A7HE0] AH2- NDCO| IPCC 2006 2|4 &8
sto] APgStths W83 NF:E 233 74 2A7AE A
o= W&ol PAEo] JATHUNFCCC, 2022, p. 4,
10). J71&0] A&t A4 AEBAETA Ao ZFheE
LRIMED S B, 20169 % #l& 471 Uk}
UET, NEE ZeE 70 2A47FA BA7F 74 Qlok 1
ZU, NF; 7}A HiET2 220.51 GgCOseq m]H| 5} 21
ol =7t 2AVA F HIEF 043%E AA|RH
(UNFCCC, 2020, p. 35).

gHH, & o2 ofe ARl ARtotEtH|oty]
Al1ZF NDC AR AJollA] 2A47kA0] i) HEE 239
st QIAl @3, EIF 2AVMA WFE F5517] 9%t
IPCC Ao gt AFFE AgF= o] A LTHUNFCCC,
2021d). AF-t]ofetr]ole] A 1A} AAZFAIEIA Aof T
FE =7 JHED] d%E HH, 4 IPCC 1996 A&
8ot 20124 7| viETF SAC] 23E 2A4VMAE
CO,, CHs, N,0°] 3H4=]o] QItHUNFCCC, 2018b, p. 16,
20). 1811 o] F 7 =7t BF sjEHAHA T SAsHA
A=

A, F == o|th. NF; 7kAE viEsohs 7E=o] @
2 gfom, AA| tf=rolHA 2AVIA tEjE =7IR] F
=3 NF:E &0t BEeA] GAIA 2vatet FA
Sk Hivhe SAHCE ANHELEE sHAth WA, 29

:10

20) oldA AFADL2 AR 37 Ada 9 H, ERulE 35 AHE, 43, {2, ARH, 2Z, Fol, BA, A % E3 /7] o5 24

At g,
21) G 717k oujgey.

)
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Table 6. Taiwan’s NF3; emission quantity (EQ)
(Unit: Kilotones of COeq)
Year 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
EQ 11 10 235 398 540 659 765 688 798 204 577
Year 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
EQ 258 420 388 773 667 662 472 440 509 473 564

Source: Exerpted from the Table ES2.1 of TEPA (2022)

3%, A1ZF NDC ZAIZANA AWtz A4 tde] 24
= %‘Qol “%‘51 UA et 7P
ol H|(IHCO, A7FA(key
non-CO, GHG gas)& EJ»]— oz AEES Aduto] A
FEol k. £39], JECO, 2A7IA WiES A7HsH7] 9
3] ¥jZ SA|(emission control) 7]&, WiEA 7 =] 7]
Het 39 A, A 2 ASARE SHIshHe 8ol =
o7} Ut} F=2 A4l HFC-23 uME =750, 2
8 4Gl Higt N0 HiE 5 AgE A+ 4 FEot,
233} 7ol B2 WA AdS &ﬂ Skal, HFC, N,O
4 SFeo] HiE W& 743 Zol2tal NDC 4 g5
9ITHUNFCCC, 2021a, p. 39). 222 A2z} ZW7AIHE
A o] =RE =7 AME SA/ tisiA, 20149
7o ® of 2AVIAC Hitt §A4 FAE Holed
(UNFCCC, 2018c, p. 16).22) & ;,%u?,] =27} 8| &EA
A Y] AL W FEolvk Y E I, AME= 247t
A COET $HE 0] ITHICAP, 2023, pp. 1-2).
=02, vk {7|EHI}H ke GAgo] oty
o} 22y, Bk IPCC 2006 A of whet 7o 24 7FA
of tigt 27} 2AVIA QHER] B4 2AS WP o
THTEPA, 2023). thgto] &3t 2022W % 27} AI7EA
QMIEZ] H1A Ao W2, theh NF; 7kAo] gt
HIE 19999 RE vjd AAs) ka1 o] & Fof Z7Hs)
SFTHTEPA, 2022, p. 4). NF; 7}AQ] vj&SS ez
A shH t29] Table 63} Zth 2020 % H]=+9] NF3
7} vjETFo] 621ktonCOeqEh= S 1T o, t9te]
&S olihs AA|T v £E0 8 S| g
E%o] TS & & ok 181 givtel= viEdEA
A7} EAsHA] A=t}
& ARoA AR, ofgt GAk, 1A News 5
Ao E NF; 7}A9) oA 2A7EA HFEE A9 4

:I:‘:

22) =9 4
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Table 7. Global rules’ reflection to national policies

National policies

Countries GHG
NDC . ETS
inventory
(Tokyo ETS)
Japan Seven GHGs |Seven GHGs
CO;_only
(EU ETS)
CO,, N,O
Developed| EU Seven GHGs |Seven GHGs
X PECs
countries
only
(California
Seven GHGs
The US I Seven GHGs ETS)
us
P Seven GHGs
Singapore| Seven GHGs |Seven GHGs
Other
parties | Saudi . . | €0, CH,
. | No_mentioning
Arabia N, O
€O,
X (including . (National ETS)
Developing| China Six GHGs
efforts on HFC, CO, only
countries NO, SFe)
Taiwan No NDC Seven GHGs

Source: Formulated by the authors on the basis of the section 4.2

Aof| ojEA ¥t & o]FPstal A=Al HEAQ] 7=
ZzA 07 AwEgttt o2 AHashd t}e-9] Table 73} 7
o & 5 &9 5T F2 AxFo] NDCeF 2A47FA
AHEZ] KA NF; 7kAE EIRITHAL St Ete, A}
=9 F71 #EoA J=H= HiEEAH A= NF7F
A Rtk Hold. AAF ZHE T St EE =
7¥7F obd () rE e wiEdARNA TN Holth. &, =

AZBARTAMO <H 2-7>, <E 2-10>, <HE 2-11>9]] FfF W-&o] A =0} Qo
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W FdoA 2F=E HEAANA Y 247FA Mot
A o7 Higojof 5t= ‘NDC’ ¥ 247} QIHIE
2 HuA 9 2A7FA MFT7E AEEA gotes Holth
ofg} Ao &k A7HEI ARS-totatrlote] ¢
ol wiEdAHA} ot 251 F=th ME=te]
o= F=2 NDC, =71 dWlER] B4, viE&dA=H
Al sfgshs 2A7IA HETF Z47] BE th=n ofgt
9] A%, 7} 247kA JMIERE NF:E Zgoto] 1Y
st Qo IA =7t A9 wiEAANA T 2A 5t
A et wEkA, A Ao wel NDCeF 24 7FA 9l
HED B9 247IA MFEE HASH L, HEd
ARA Q] 2A7FA HFo= ARAE FFS 1A A
A=the Aotk ol NF; 7kA0] tigt viEA 7 w74l
AolAl, A1 7]¥te] olMEl B FHH sloA o]t =+
7H29] 71gE0] W Bdo] d2AE e d71Fe

2& Qo oot k.
4.3. AZ: B30I 43 AIME

Seuet gagErIE A9 o 247kAo] NEE
ZAD A9 o F= o] AAEA] ekttt EE, -2t
= A2 =7 247k A SEWEAIR (2020 ~ 2024)
of 2750, 2023 F-E] NF; WiEF AP Al&s] ot
(GIR, 2020). Z&ju}, AFE SAgE wte]d ol Al&st
© =70 HER] BRI WY R obF =2F0]
o U ARAACIA -25he AR Bh= -2t
o] #AFHTIEY Y 247ka HE7T sEdA A
of dEdtte Holot. "RAFHYIER, A'E 1] 2
75to], SEIuet siEdAHA Y] 45, e 871 =7t
A7 AEEEe S st 7 wiEd
@3 Aol SHETHKLIC, 2022, Article 3D). wTHehA,
ol Fd AHdolA, eyt siEdAHAANA A
HEE 2A7IAE TRAVIA HiEdo] S 2 A
IS HE AFF LY A1z FAE Hi2ol ot otf
SAZIAS 25, wiEde SAVIAE AF2dEH
o w2t oAt AT FE(COq L2 TAtet T
Z AHTHKLIC, 2022, Article 310). B2, 7| FHS}|
et S22 H NF; 7HAE A%t 70 2A7MAE F4
o 7t 2AVMA ASEEE AL, ol & wiEdA
Aol H&stal, ol FAHLRE Hiske A2 we
vFARE A 9l o]d) Wgelt:. 1By, 247k wiE
1A= =7He] A AAE B FAE A e 2AsHA

Axt=lo] ot FEUEtETE EA 7] FHS}E of-gof 9
A AR=EUAE HiE FAE At 247 B
&5t dlofl 3l FAARI AY 1 d Hire} A=/
A9 Wl viEdAHAE st ot ol dAH
QI EHo] oigt 127 a3t Aot

olof, @7|H o g eyt ;e & QU= 7P A
Al A o33 Aok A WA A, FAolA o
B gAY 9AE A, RASEEH A A7 =
74 RS0 NFE F7F6HA] @b Aolth ti4l NF;o]
it A2 AlZbetal, BHuE st e Aol A
A7 Aol AETHH, F ¥ M=o R ofe} GAl’
AAE FASH, BaSH7EH A =271 247 ¥
o NF;E 23lols, ©aSH 7|22 viE&dA Y 1
As= AASH: Zolth. &, =71 2A7FA W30 NEE
g, Sy WiEdAHAE SUHE ot 2LATIAR
g X3sh= Aol

=02, A714 #HA & o, Yt NF;

TPAE =7F RATIAR A5, WiE e AP - Ealst
I, iEHAIE A-&ohs Al719E TAglol, SAIARS= F-
7o gt FAE ASshe WFeE FZlolal Qlth
55], A7) o] LATA AVY-EHA-HS EE
o] NF;7} Z3e| 1L Qlt} ofofl, f-2uzt RMI=AE st
sfe] t=4 7|4E0l ESG A9 337 #EE A
, FEUE A B 79SS W E NF; 7EA0
o 7S =9 9 #eof Otk AEE 27 sl
=OolX| 3L QU Wk, gk Wl NF; 7HA HiE7]dE o
Al AAAQ] 5 2 ] ko] 3%t Aol o]
7190 A9 4= e wAEC] el AHEHE o2t
aoh. AA, oA 7kA9] 83 R&DE 1T 5= AUt
S oA NF; tiA] 7k At 7] YSstar Aok 1
gu, NF:9] HiAFoE AZEEHE 4 4ArEstopdl
(F:NO)9] %, A2 NF:Hoh 2l 7142 o Ert
ERL AEdloldle AR AR, 71E9 RHEA 34 ¥
735l o] ZAgof FApH] F7tE QIR A o3t 59
@Ho] EAgthe A4 13T BR7} Urh(Bae, 2022).
ERE, NF; AZtof| digh 4520 A7 JA] Fasict
(Park and Kim, 2024, p. 214). €4], 7]& NF; 7125 1
& ARESHE, viEE 7HAE Ieots Y] B 3
B R Zgt Zoj7tAE Aok AHE 55t Aot
A& &°], SK HEZ A== o]=et WAS atEstal 3l
ThH(Park and Kim, 2024). A&, NF; 7}A9] vj&9E g
FA oA o FE9 HiEHE ATAIZIAY, E= o)At

=

il
2 He

o= e
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SFekA A A (carbon dioxide removal) FLHE S 7]
FoNA AAZEE SH5H= Zo|th2)

5.

Y
rhu

QL

[}

she @4 A13% £94 289 o]t i, vl
474 o] RE PAFEL NF, 7jAS meke 7Y 24
FAg 2453 A0k St o FAFHES oWt
o5 B4 6t 7kAE SALAR S Uk Se
rAFH/1EN O] NF, 7HAE EgloR shevtel
2ol e} FHOR 2023WRE BL =07} glo] %
L B3], NF7} o] 28EE WA 9 oy fasy
| 59 Akglo] S-efuket AAO] Fag FELS A5
9Low, NF; 7k wiZo] 4Pt olo] that A7 4
Ao =AA AREe] Y vA & glow, Puzt
U NF, 7h29] ejAA7E Qicks FolAl AHIA NE; 7}
AT BAFU/IEN] 2A7kAR PSS Ao 9
ardfeta ik

ool el F ATE Lkt AA @ Tt
of WHoR Seet A A A gk

BU S

Ko}

¢}

wol2 BastuA Sk o] 98, FAAS THF
of olge] F2W FA F-FH0| FAT FHl
o W ST T e e BAEE 4y
o ol2 Efi2, WA 7o) 2AskA) HR 54 B
% o] thef Aol oMo B FHo| &
utel 489 4 YeAE Selvetel @A J15wst
FAYAY B oleh GAE QgelA At o
2oz, wegy stel %7k £5 AA AR, ofet g
AP AETo 2 BRE NF, tAE EsH g
o F7150] 7 2AVkA HHRIHF YRt 71
2 A= Ao oluT $E 0% NISHEAS Auingk
o} o2 9I5h g ol Bt S PG 4% 712
#47]9{(NDC), S7h QlEe] BIA, 123 hEUAE
SERSE LT T

B4 F3k, WA St 242 PR Ak Y

919l “ofe} GA2 Aol et Aol s

] ¢
A= g ABE gste Al o2 AUHoR 5

ol

Yotal Utk & = Uk o|FA & W NF; 7149 &
HI-AZ o5 tigt et o9 28 S-Futato
| A, FYUE= olv] a4 3t 247FAQ] COo,,
H, 712]3 N,OE B8] £, o]Q]o] NDC Z3te]=
2A7EA, T EA 62 S0 R AAEE 24V B
£ 7|20 oln] HuH 2A47kA0 M E Syt
ot 2AVIAE FACE X 2 vf =t o9 3
2 1T 355 AeE & £ Qv t3o=, Axl,
Ne=, ofe GA o R E74 o8 47F=0°] NF; 714
of gt F& vty & AFE ZAi, AFHES NF;
7}25 NDCOF 247kA Qg BiAo] xglsiezt
T, FHolA 2F= = viEdA Aol = NS 2354
Aotk Holrt. ofet Ao AE=2] 59 NF; 7t
AE NDCOF 2A7EA QMIER] HiAo] Zgst= &
< =7he 25 @Rt 18U, NF; 7HAE Xgsto] 7
o 2ATIAE FAT ofE GARl AVME 91 e
=% tfgte] F%, A= el viEdAHA7F ofel S5}
A Y=tk M9 Aol S92 NDC, =7} QHE
g BA, viEdAH A HEE= 2A47FA HFE7L A
2 dEEo] A ¥ BE t2rt o]Zlo] oJu|st= Ht
= 7 Aol T 2AVEAE ST i, HiEE
ARA7F BASEAY siEd@A A AsAIZIA 2o 9l
7] "2oll, NFs& =7} 2A7kA AHoA 54 B35
of tht =A F2S o|Fsh= dlof A6t QIAlE B Y
o] g 71Ygol tigt A Feo] Hohes Holoh
olof, S-2utetrt FHofjoF & A= AH UFE AA
st SEuEtrt cofet GARET o R FAY XS A5t
I = T HIEA] NF; 7RAE Y TeASH7E
AolA 2ATFAR FASoF T R = itk ST &
UTH EZL ThoF MerAF 7|2 | oA NF; 7FAE 2
AZIAR G175t AL Sithd, o]9] 2A7FA W] A8
< NDC& =7RRIFIEZH 1A o 2nt gHgst= A2
2 Zsta, I sjEd@ARA L] A8l A= o<
£ F&3tts AHE Al 297t ok B3, 2AEA
oAM= Ut FiolA 83 247EATL HiEd
AA et A5E= 5ol Wl NF:of gt 54-Har-
A% THL J&sk= Aol & UeEg Y 48 5
< Bl o FHoHA| ke YAolA FEShe Aol
g gsieh. 3hdE, o FA FA Aol HSsh= =7F AH
I HAAR, Svet BiEA 5& FYot= ol Axl=

oo >

Q

23) MEF AP A9, AGIAL TS Agh UAS AEsHs Wo] Utk oF Sol, SK HEHA=E 2030874 AFAA
Sol7ke oUAS 100% AAPUAR A5k ALS 7H rhPark and Kim, 2024).
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7dke] 71949 A sig =7kl A T A7kl gt
A B3 o] ALxEo] 7] AMAY-H 7} o]u] Ry
Sal Aot o]t 71dE2 ESG X} oA SFF 7l
A NFyE 2Rt 7 247ES wiEeS AP -Ealskal o
Alste= %14%1% Holal = wh, ﬂ7lﬁ°§— =
3 71459 NF; 7kA AP 8l Ealo] igh &<} o]
o AE 1Y Bavt ok B A 7tAE A%
R&D2} Aol Higt 2|t o] ”éﬂo}ﬁ}. 13l 7]
& NF; 7k29] 3l B of7ts A28 ffet 8]
S5 18T a7t ok AR, NF; 7hA e A
Zol e]gozt ofge oz AEE b A
A9 e Fro WiEAZ B A7 AQS AEstEA
Tl oAl ot o mAl TETe Stus & on
Adge =2 et ok

S Q7= NEE 2% 247k 345435 +F
Zjo] Hi3iA o] 122 o] fF-E IustAY fRtst]
At YtE HARE Zo] ofyt. ok, A4 2 o] F
Shke oA SEvete] A AGAY d -2y
gl ]l BAA e LAY [ IHHeEE EE‘r
AIAZE AAH o R Y3 ¢ AL FAELNAE
e AE AL A=) J:—_a]x%oinﬂod-/\ o]
+ A AA geke ZAs] A & A7 A=
Aes HA T Rt

npAro 2, A 2o digt sfAa ¢-2uete] Sy
A A& sFol diet Aol diEiA LurERl =A A
o} A+ehd HojEe olsjEARES THetstal olE
st A ol Wit =2 AHS AHERA,
o] Il &3t 2A% oo mE HH YUY E=
A 24 Ao #AE d¥ste A Fddt 1
gy, & A= ol BAF W "t i 2He =
Zo] otyztl, HFHorE Syt AN F
2lu=t7t NF; 7k2of] ek 215 ol ge o ol =
AGGelA Folshr] et A= d=)al SAFAE =4

Moz olPatky P2 W I olf4o] e A
S2g RAG ATE PoA 720 FATA +8
1;'; QJ-A ] I:Ho]— _1,]—7(-17(-1 HA—]_L}-X{L}-‘— q_e X—]O] .‘g—_ Cﬂ:[L

B AT F7Rs07] A4 20239 ATIA| (G-
et H9AT 22 9T 1@4@ 1% @A

Bi0| QA PAY TRFRIO| SHADL FHEM M TEU 545

T2 AT(C2320401),9F 20249 FHZATATE ATLTA]
71371 &2 A g 82 AAY4(2022M3K1A1078178),9]
A ¥g Hof %7}i&17]§°1¥*011*1 FYT AT

71%71& SARES I A Y AFI(N2400001) =
& AP AFUH
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