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ABSTRACT

To achieve the long-term global temperature targets set forth in the Paris Agreement to minimize the negative impact of
the climate crisis, it is necessary to evaluate the mid- and long-term greenhouse gas mitigation targets of each country and
present standards to encourage more ambitious targets. In the same context, burden-sharing discussions continue to produce
targets in a top-down manner based on various equity perspectives. However, the methodological diversity inherent in
individually conducted studies makes it difficult to generalize and discuss results. This study comprehensively collects and
reviews burden-sharing studies conducted to more specifically propose the appropriate level of effort in South Korea to achieve

global goals.
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1) Each Party’s successive nationally determined contribution will represent a progression beyond the Party’s then current nationally
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Table 1. Concept and characteristics of

including Korea

2 FANA 5L 2 kEo] 7|HE7] fEo] HE
o A83a, YEFOS gol ATHE TFE 4L
olo] ulEsle] T W BaLANREIES Y
AYFS Ag5H Bt 71E AN FE g Ho]
& AZEY 979 AEn EHL oo ZrkDen
Elzen and Lucas, 2005; Botzen et al., 2008; Klinsky and
Dowlatabadi, 2009; Miiller et al., 2009; Caney, 2011;
Hohne et al., 2014; IPCC, 2014; Lee, 2016; Zhou and
Wang, 2016; Kartha et al., 2018; Ko and Ahn, 2020;
Rajamani et al., 2021).5

N

principles that have been mainly used in burden-sharing researches

Principle Concept

Characteristics

All humans have equal
Egalitarianism rights in greenhouse gas

emissions

Allocating the remaining carbon budget equally to all humans
- Rapid mitigation in emissions is required in traditional developed countries with high
per capita GHG emissions.

- Relatively less burden on underdeveloped countries

The polluter shares the
Polluter pays effort required for

mitigation

gas emissions

Share the burden in proportion to the responsibility for climate crisis (greenhouse gas

concentration or temperature change) by using indicators such as cumulative greenhouse

- A high burden is shared with entities that have exhibited high greenhouse gas
emissions from the past
- There are various additional considerations: consumer-based emission perspectives, the

responsibility calculation period, and other normative considerations

The entity with high ability
Ability to pay to pay shares the mitigation

required

The burden is shared by each entity in proportion to the capacity indicators used (GDP,
GNI, PPP, etc.)

Reflecting the status quo
Sovereignty* right to maintain the

current standard of living

Allocating of emission allowance at a rate equal to the proportion of greenhouse gas
emissions by country

- A small change in emissions compared to other principles

- Usually favourable to developed countries

- There is an opinion that it is the institutionalization of inequality that rewards

developed countries and punishes underdeveloped countries

Right to .
. Guarantee of basic
sustainable L )
emission rights
development

for the time being

Exclude or mitigate entities that still have low capabilities or emissions from the burden

* There is controversy that grandfathering arguably creates ‘cascading

indeed morally ‘perverse’.

biases’ against poorer states, is not a ‘standard of equity’, and is
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Fig. 1.

Collected Korea's mitigation pathways

Table 2. The cumulative number of uses of the equity principle on which the collected researches are based

Number of pathways The cumulative number of uses of the principle
Goal Research Single Multi P(:;;t:r Egalitarianism i)blri:;/ Sovereignty ngl:;eizlz;lizz;;rltable
CAT 9 9 12 9 6 - 6
CERC - 9 9 - 9 - 6
Herrala and Goel - 1 - - 1 - 1
. Ko and Ahn 5 8 10 7 9 7 -
2C Lee et al. - 9 6 6 3 3 -
Shim et al. - 9 - 9 - 9 6
Lim and Kim - 8 - 6 - 6 -
Not selected - 14 4 10 2 8 -
CAT 9 9 12 9 6 - 6
CERC - 18 18 - 18 - 12
1.5C Ko and Ahn 5 8 10 7 9 7 -
Lee et al. - 9 6 3 3 -
Not selected - 6 4 4 2 2 -
Sum (selected) 28 77 75 45 60 25 37
9) BFFE= 2021 6¥ 7Y HiAg “RATEA HIEF 20184 o]F 2| A& HA AT E B 20209 IHIEH FHAE IR
10) LULUCF & uj&s2 S Ao] AT 74 FAE Ho|x th. olo) uket 7183t M 2Z(20184)9] A& L5ttt
1) 54 =9 uigtteE AR a7 2 Higse AFe= oo %ﬁ HASAL, S A7l ASHE =20 ol8E —’FJ‘—% AE
e 49 o2 Hgstol AR Tl
12) o]9et 9] HiEttes ti71s CoE A Tr% AE 5 B miAle] 35t Adshe &9 HiE Vs, wiEd 35 291 sAEge 51

=2

A =7 SOl e Y 52
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(a) 2C mitigation pathways (b) 1.5C mitigation pathways

Fig. 2. Mitigation pathways and mid- to long-term targets

Note: This is the net-emission mitigation pathways, and the unit is MtCO»-eq

AEEG 52 HEFe e d55Re] B¢ 371 ATHAE E8 @A fEvet] AEERE A
BRE DAl YL TR E71A0l H 7]E NDCi= 2T oM = B &) 3ARE A Hlof
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N
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FSHERE o185l =ad ARt 39l 2 Hole XRL WPt Fole BE HATH1.SColA 20501 S9gk 60 — -56 A2
9. 236~ 45 —> -195 ~ 31; T} MtCOxreq).
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3 Ao Holth YGRS B B AL, 20504 HaF
Y BEE 2C DAL 9849 RoR B 4 YA
15T 24Ol tha £ mAE AL AT 5 Ut B

s

A

Q7oA Al FEO) 9oL 20208 $YH HEEG

I3l Ko and Ahn (2020)9] Zzte} A2 J@F )

Table 3. Quartiles of emission limits in mitigation pathways by long—-term goals

(Emission unit: MtCO,-eq)

Long-term goal 2T 1.5C
- Emission limits by year Carbon budget Emission limits by year Carbon budget
Target year 2030 2040 2050 (2020 ~ 2050) 2030 2040 2050 (2020 ~ 2050)
1Q 324.8 928 | -135.1 6,775 245.8 8.5 -236.4 4,493
Median 419.0 | 2543 99.0 10,646 298.3 104.7 -60.3 7,038
30Q 486.6 | 3359 | 1852 12,495 3903 215.5 459 9,709
5. 4= TS Tt I A5EE A0 T 5 U=
#x4ze S Sfuck B4 29 9o 2o
2L 20509 HAFHS AASHAL FA =29 2 AAEE EESHAH
He ol g4 isAsh A WA w1 wHA 9 2R3 AN B7|2R 24 Yoo oAste] 2
CH1E e Aol ARk oA JEjeigiRo] ghEke] 2030 NDCE A¥ AT oA ddsiainel @
ZEERLE 9o 2o] 24| oo} 27t 7hE Aol wet = Al HZ GAFHIIERH0A NDCY HA AEES
wslo] o7} QS Aoa Aziec), 2018 FHiET diHl 35%= FEsIeH, FHTole
B AloME 7ZE 2L gAto R 3y gERg 40% AEUE AL Gk oo wEh & AFolA=

Table 4. Major countries’ 2030 NDC update status

o] 418 FHo= Eqtho

(Emission unit: MtCO,-eq)

L Reduction rate relative to ~
Base year 2018 emissions
Country NDC (updated, %) (compared to 2018, %)
Total emissions Net emissions Total Net Total emissions Net emissions
USA 2005 7,423 6,635 50~ 52 6,671 5,769 50~52 42 ~45
Germany | 1990 1,251 1,223 65 858 831 49 47
UK 1990 791 809 68 463 468 44 45
Canada 2005 739 747 40 ~ 45 728 737 39~44 40 ~ 45
Japan 2013 1,408 1,345 46 1,247 1,191 39 36
ROK 2018 728 686 35/40 728 686 35/40 31/36

* Net emissions: Emissions including LULUCF

16) 3=9] 2A7IA iz

7120z s,
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e 2018902 77 FrEIthJoint ministries, 2020). o] At thE =70 AEEI vlwsly] 98 HY Axs
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Table 49] u|=13t F=1 o]Q]o of2] F7lof A& 7|&
Ax HHiEF v A5EY NDCE HAIstL Ueh1D
ZFQ39] A5 NDCE 20184 <=Hll&eF the] 36 ~47%9]
458 Holid), ol AT G136 A%
£ HQlth 2 dAFolA 243 dit vty |

AEAREE FFoHA X&t 2T,
15C ERg43 4ad S9%to] 7He71e 84 A5E
(o]

4o AAE o2 =719 HEE HRe Hssit
g9e o7l= & 3
NDCo|| HEAE Fof
ATt @ ARG A AN § FUHEL dutzoz
SR 7HGE o] @) weEkA SEuErt ol
I H|3E =29 NDC 58S AAFITHH F3/37t T
E2 9840z S £ Q7] Wige] FF SUY &
T Hslole HYES 2 S S Ao= AZHnt
TEH AHEHSOA AhEH, SEyert 1.5T 7]
53 G0 S0 71095 fleiAl= 2050973 9] <
HEFS AACk sk ACE Uehdth dEG g
o] 39l ko] g== Ao|t}. shATL ghA 7|6k
o] AF|AA A 71971 th-&ohe A2 dAY =

__l:'"

ERANE B2 Ul 245t oleid 4FL A @
T FERE oo AgHE A¥S 2PUT

TP AYH 2AT A BT B0 FAY 5

W7 48 olR s #7835t )tk IPCC HIA(AR
5, SR 1.5 F)ollA AR A FEE A5st7] Ak
ol g5 A9 HE E3IH7IE ¥ (Integrated Assessment
Model)oll A= 5871 A4 AE4 2004 5 (Gernaat
et al,, 2015)0]} FE R} o] A etasir} of
e 2o e A4 JAT 20 METES Dy
Stz WRIo & 214710 ARt ‘29 HiE V&
(negative emissions technologies: NETs)!8) o|38-& 714/
85t QIth(Wheeler; Anderson and Peters, 2016;
Smith et al., 2016; Fuss et al., 2018; IPCC, 2018b). H|Z,
NETso|| 2&sh= Zio] R4S [stal v A|2]o]H,
=2 AEA4Y ERE4o ESAUAYS RSk 59l
Q1A 9H Anderson and Peters, 2016; Smith et al., 2016), <
A7k QI7be] AAAL A o5 5 ABFAE ¢

1% 57| SMIA UZSE I

HYYO 7|=8 HEEY HEREM 501

23] SABHE o] ojFTiA AF, BELHL 99 of
£ 8% "7l 9= AHo|th(Anderson and Peters,
2016; Rogelj et al., 2016). o] Htg3ste] EA S-Qllof A
S8 Ae4 A= 5 o8 57H9] LEDSO| A= NETs®}
=24 W&l A 52 @A45H HHI o|F A&FH
29 W 9AL s B aclow AFe 3
t}. o= LULUCF A& A9t o &9 wig
S T HIA] YL 2] LEDS (The Government of the
Republic of Korea 2020)2+= T2 X ot}
WHEHOR ojziet /15 uet Aao] JNElE 23
B 94 20 W 24 SUL B0z nea
(Fyson et al., 2020; Rajamani et al., 2021). & A A7},
o= AR AST AlZISHE olF 29| &HlEFo]
[ E) SR, =3t 22 A F7e] FA HeollA
2T 5 A 29 HEPole EY8ESE, FAAY
SHA| 7} £A)§Fck(Kraxner et al., 2014; Pozo et al., 2020).
o|T oA AEHE E HAFAHESAEE A7)
7] A5l e AAE FAFES 53 29 #E olF S
IE 97} ItH(Galan-Martin et al., 2018; Pozo et
al., 2020). o|df, A 7|& TP AHRH ZAE 4o
7] w&o]|(Kraxner et al., 2014; Smith et al., 2016; Pozo
et al., 2020) A=

St Hol o5t FUid A5 ol
F-Alstofop & Zojtt.

BB ¥ =9 A4 71597 tSelA 7124
o7 AwHof o ARgo|A|ut, ofF] FujoA= kA
Aol & AL Utk ASEFRE A0 U0iA 7]
2202 okt 1A, & ATIER G40 FE0
7104et=A], o =7HEY k¥ 53 Aol B, &
guete] 75 oo BlFo] o|F ofEA EHT = 3
A 5= HHs| dujEotof stH, ojo] met & 7HA] H
&+ BT F85HA HEE F84o] Utk
2 AFtoAE 71& HE ot HHE UE A5
g AHE FHste] AuEYoy 2E¥or AT
Ue AFY 7 AaL, BAL Azl 7Rk A
FAEES 7P 22 FE T(IPCC 63k HALA: Al
1% X314 (AR6: The Physical Science Basis); & &3l
9oL oz He H3MA XYl WAL ¥ &

Fg

At & doMe @ ABS HYgckes Hder =

=
EAe13
o

1

17) ¥ AEBEE FAE S LULUCFR-E &S st BEAEE of2 XYk 20500 £HE% /122 BT 4 glon

AA7H= 8o BYol WAt EAlo|t). HlnEAE 5 <& gt
18) Fuss et al. (2018)= TJXEZ<Ql NETsE 77}X(2¥ I AR, vpoleoyx] 23 &4 A U H{ZHBECCS), Z7]

AZHDACCS), Hlol 2 £ 5)& H7stgr).

T sHeE =93

ol
U
g
!
2
p=)
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