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> 2A7HA i Zi4 37, OF2 M3 SR 23t AeH, RZLI19Z 913t 20201 b
£% UAE YA HY? U 201950| T3?

35 billion t

Iceanis

.-'-'-.s'lgl fexcl. China &
J0 billion t India)
=
AHOISI O 13 O MTLELA BIZ Q| Hyto|
25 billiont -
2|4+ 30U =0 Y
|l__ 30!.. O L HE China
20 billiont
15 billion t M;'ica
South America
Morth America
10 billion t (el LIS
Linited States
5 billiont
Europe {excl.
Ot EU-27)
1750 1800 1850 1200 1250 2000 2019
sources Cur Waorld in Data based on the Global Carbon Project DurworldIinDrataorzico2-and-other-greenhouse-gas-emissions « CCBY

Mote: "Statitistical differences’ included in the GCP dataset is not incuded here

At= : https://ourworldindata.org/co2-and-other-greenhouse-gas-emissions#co2-and-greenhouse-gas-emissions-country-profiles
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= Change region
0.5 °C
hedian

0.5°C
0.4 °C
0.2 °C
0 *C
-0.2°C

-0.4°C

1850 1860 1880 1200 1920 1940 1960 1980 2000 2019

Source: Hadley Centre (HadCRUTA] CurWorldInData.orgicol- _-.-':I ther-greenhouse-gas-emissions = CC BY
Mote: The red line represents the median average temperature change, and grey lines represen tl'E upper and lower 25% confidence intervals.

' 1350 (:—_) 2019

AL= : https://ourworldindata.org/co2-and-other-greenhouse-gas-emissions#co2-and-greenhouse-gas-emissions-country-profiles
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400 ppm World
350 ppm
300 ppm
CURRENT +—
250 ppm 380 —
€ 340
200 ppm = A o
E HIGHEST HISTORICAL CO. LEVEL 1950 ——»
o 300 - : : | . !
%_
150 ppm 12 260
=
100 ppm 8 2207
180 -t
50 ppm .
800 700 600 500 400 300 200 100 0
Thousands of years before today (0 = 1950)
0 ppm
803,719 BCE 600,000 BCE 400,000 BCE 200,000 BCE 2018 k& : hhttps://climate.nasa.gov/vital-signs/
Source: EPICA Dome C COz record {2015) & NOAA (2018) CurWorldInDataorgfco2-and-other-greenhouse-gas-emissions » CC BY

P 803,719BCE C:—:J 2018

AL= : https://ourworldindata.org/co2-and-other-greenhouse-gas-emissions#co2-and-greenhouse-gas-emissions-country-profiles
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b AT 712 452 QA+ HY 2E 50 B¢ HI, 8717122 132 0.04°C ¥5
B UG ST 712 (50 T AL)S 0.59 £ 0.06 °C 4% > B¢ 712eH WM 2

> (%oll Wt 712 st BAZE 32| LERESD] 83 23 29I AL 3°C~5°C YAl ¥4,
5, YREES, Yol N2t Y

Y7 712 BUEY
OfLi2t A|2 L3t
Y 2| 2+ Tt
22 3g

=22 Gz 7122 [

Relative to 1951-1880 Averages www.BerkeleyEarth.org |
I = i : : Temperature
-7 -4 -2 -1 -0.5 0 0.5 1 2 4 7 Anomaly (° C)

A& : https://ourworldindata.org/co2-and-other-greenhouse-gas-emissions#co2-and-greenhouse-gas-emissions-country-profiles
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e 1980~1999% CHB| 2000~2019% AHSH BHAHS 75% 27t 409 B O|4}0| YL BrOrO O ALY A}
1230+ 2972 ©2{9 HA|2] &4 2Al

« AAZHOHS| 91%7t 2H, BiE, 4, 7t3, L2 €2 Ol 71% 0l 2ot 2, Th2k ZHoH oy 22| 2
27| 4L S92 ’80~'994 THH| AIY A} 27+H= HO|st 22

- 84 44%, B 28%, A1 9% &

<AHSH S8 B> <AHSH FTF H|2>

& = ?,.. . ies
@ ﬁ.— E -—2——' &‘) A -‘-A g 4“ % To‘!: éths Tota:gted Us$ E% losses

Reported disasters

Drought  Earthquake  Extreme  Flood Landslide Mass Storm Volcanic  Wildfire
temnperature movement activity 6501004 4,212 1.19 3.25 1.6
{dry) million billion trillion
263 445 130 1389 254 21 1457 84 163 %g
2000- 2019 7,348 1.23 4.03 2.97
338 550 4 3054 a76 13 2043 102 038 2000 million billion tillion
2019

ALZ : UNDRR(2020). Human Cost of Disasters : An Overview of the Last 20 Years 2020~2019( https://geographyandyou.com/human-cost-of-disasters-2000-2019/)
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> OJY7IY & Q17 F7h, HYWIHE Aot

e ‘86~'08 H THH| 2016 L QIOI1 LT} 2|0FA|Z=
BAHE BAF 1Y 2,5000 G 7, 2015 ot S|
EHOZ %A 19 75000 Y HY %t
1990 o|F ®7|E YUY U O T BH 37t

T O
.« EQOZ =& JZAAMNYL 00-'16' 5.3% 4

O u L

<Eof| O|5t 65M| O|% QI HAYE>

125 million more vulnerable people over the age of 65 years were exposed to heatwaves in 2016 than in 2000.

<1986~2005% CHY| 2| FZ 0|49 7|25 &

L

Mean varming ("C)
o

<7|ZHgto] e B7|1Y Mok

Due to changing climatic conditions in countries where dengue is endemic, the capacity for one of the main mosquitces (Aedes aegpyti) to

180M transmit dengue fever has increased globally since 1950 by 9-5%.
L
160M £ .
140M H / 9 | | ,|,, b ,l, J
L / \ | ® .0 e / \/ oy
120M I\ | / ‘ 8 \ A WALVARE]
100M / \ i 87 — Lo /‘\/ - I |
o /
iR ] g5 | HE /\?-. SN Y |
80M o —— i T ¢ ) L - 1
R ] §s | HR VA |
60M o = ie | & 1Y /
AN n EEEREPD ALY |
40M £ ®
® L ® © ® ™ /
) \ / =3 TA) ,_.L',\ ° o9 il o0 | /
20M ‘ | \‘ / ‘ ‘ ‘ i<} o - i / " S
P ! I i . J > / \ / \LA / \*/ \ /
0 | | | /. | | UARERAY IV
o—9 | / © f o @ » | -
- o . | bt
20M \ o o EL./ "\ \[ \0'? \ | /\(
. | | | . \/ v RA)
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 v ;
2 ! |
@ change in number of people 65 years exposed to heatwaves AV, S < - A YA A S~ RS- B\ B VR S TP P P PN PN < JRPAC TP TR PR P - I TP T PP . « B - BN B TN
A i S O CORAA L A A S A R O i '19% ,,9“ LS

A2 1 (&) WMO(2020) “WMO Statement on the State of the Global Climate in 20197, p. 27.
S}) https://www.thelancet.com/infographics/climate-and-health
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B Number of total deaths 1 Average number of deaths per disaster

B LowIncome M Low-Middle Income &Uppe‘r—MiddleIncome M High Income

Total Population Events Total Taotal US$ Economic
affected deaths losses

<2HfeH sl F2V14 U 102HFT Wl Q14 % 107H= ('00~'19)>

Low Income Low-Middle Income Upper-Middle Income High Incoe
<AhESEY Z £MH|21} GROP THH| 24 BIZ(00~19)>

W Us$ Total economic losses (Billions) Loss % of GDP W

1,000

36 Billion

7, 653 1 380

Low Income  Low-Middle Income Upper-Middle Income High Income
B Total Affected B Total Affected /100,000

A& : UNDRR(2020). Human Cost of Disasters : An Overview of the Last 20 Years 2020~2019, p. 21(2}), p. 23(24), p. 26(23H
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> AR2UtE MRt Y=t 2F GDP H2A7F 25% HolAM 2735

> 1994F A7t Y AMGQ 71y ST AA2 Y2k A nY

> TA HR2L F YIRS, THI-ETAL YA SH QI MR - BEFOI W2 FS =Y ol
off O 32} :’18W 2 2HAHAO] 30.7%7} 65M| Ol L=Q1 Q1 2|AHHB = 4| FAH28.7%)
o} 22/(20.5%) S 2YAHZ H|F0| =2,

[RI 2017t 2t 27} FA0ll 012l Y] [91298 L QA% H[Z(“18. 5. 20-9.5)]
20CH (8.2%)
b 30cH
A& (11.1%)
gﬁ.!:l:%:.__‘ X
v ./ 40cH
- \ . ' (15.5%)
from 1961-2010 ‘* from 1991-2010
percent change in GDP per capita
B
-40 -20 0 +20 +40

At& Differnbaugh and Burke(2019), p.9810 At AP EE2(2018)
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> ASTA| QL2 7] Foll & 1R 5HA=E9| o|rtetEtA HHZ, ‘193 370Y & HHZ(00H
CHY| 50% 3:7F, 503 2 BHE3FQ] 3uH), SHaH2t 24 BHETHoll CHSH 24Q) Het
e 20174 7|R 2320| 100H9ECZ 27%, 0|2 15%, EU 10%, 4 107H=20| & BHZZHO| 75% A}A|
o "AHHZZY : 0|2 27%(4XYE), EU 22%, 22 13%, G=2 5% (32 1%), =Y 6% (T2 2%)

<MIAH| 2A7tA BHEY 01> <1Q1F 251t O[h iRt A BEY 22>

- [

37 CO2 emissions per capila vs GDP per capila, 2016
This measures CO:z emissions from fossil fuels and cement production only - land use change is not included. Gross domestic product (GDP) per capitais measuredin
international-% in 2011 prices to adjust for pric ‘erences between countries and adjust for inflation.
( LnNEAR | LOG & Selectcountries O Average annual change O Hide countries < 1 million people
24
“rinidad and Tobago W Africa
30t W Asiz
B Europe
14 W North America
W Ocezaniz
W SouthAmerica
25t Kuviail
sUnited Arab Emirate
20t .Sauuiésab:-z
ASAZ0| TFE ATtA BHEY HIS
<a'7|- [T [ — A H =2 d 3> £ » GUniled States
U

2 zakhsta C-::ﬁa-i%_mx&m.bourg
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: . Oman

£ ia

M 3

s South Ki
3:8 Billion People 86% ; ..R sssss ® :
© 10t &
o d il
Libya aChina g s rael”® Aush "
. . Bulgaria & '°5°F & United Kingd
. Ukraine Irag % .F- :
i . weia I'.‘eﬂ'.:. e . Swed: I d
. pe il . [atta
s India Indomeciy Sotswana Aol .
Lower Middle and Low Income = - ?r'”"“%“ L s
. « Pakistan! Philippines< st | anka
i = » Efhiopiay chag Tanzaniagludan * GV 8- = 2
3.7 Billion People 3 Ote Bunndy Nigsry  gg” el FhEl g U0 W ‘O
$589 $1.000 $2,000 $5,000 $10,000 $20,000 $50,000
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UNEAR | LOG )
rban Project; Maddison {(2017) CurworldinDiata orz/co2-and-other-greenhouse-gas-emissions/ » CC BY
> QO 2016

At= : https://ourworldindata.org




3, 7158} Kol CHEH Qe ?

[ = (o) =
[470 25 FYE U CO, b= & AUZH(2015)]
= 8077 Total carbon emissions per group 2015 (GtCO2)
."E"'-
g § Emissions 7% Emissions 15% §
S_ Population Population
e bottom 50% top 1%
g 2 income earner income
N . earner
-
o
&
0 Total global 0—|
5 40 - emisgions
S Population
o opu
E 3 5 . 5 top 10%
g GtCO: income ,
= earner !
3 Emissions 48%
= 20 -
(=
4] .
g @ Emissions 44% |
Z ' Population
Top 1% Top 10%  Middle Bottom per capita consumption
income income 40% 50% gm_'?susa'.gi}s '-51"95?}:
earner earner income income y b
earner earner
BN N
TaraTaTa
*e;e;;?i
{fiwa)

A& : UNDP(2020). Emission Gap Report 2020, p. 63.
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Billion tonnes CO2 per year Paris

In order to limit warming
to 1.5 degree Celsius, the
IPCC report recommends

a pathway to "net-zero'
emissions by 2055

China

1970 1080 1990 2000 2010 2020

14



4,155 EHEIME H7I2 7|$710]| CHEt Q14| DR

[
b 1.5C A4 QAIE YsHAIS 2020-203041 SO O i
2A7tAE 7.6% £Y0F 75

programime

Emissions
per current
commitments

2030 Goal
251G1 CDze

I 2010 2015 |

2020 | 2025 2030 I

https://www.un.org/en/climatechange/science/key-findings
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70 —

2005-Policies scenario

Current policy scenario
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Turguoise area shows
pathways limiting global
40 — temperature increasa 1o \

bBelow 2°C with ™,
about 66% chance e

Graon ased shows pathvaays
0 — incrosse to below 1.5°C range

by 2100 snd peak below
1.7°C (both with 66% chance)

limiting global temperature 1.5°C

20 T T
2015 2020 2025

XIZ : UNEP(2019).
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4NN WE ARE HERE
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in 2020
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temperature 1
increase Tracker

Dec 2020 Update

Global mean 5 Climate

by 2100

X} Z :Climate Action Tracker(2021)
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millions)
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Number of poor

urces: Lakner st al. (2020) (updated), Povealiet, Global Economic Prospects
ote: Extreme poverty is measured as the number of people living on less than $1.90 per day. 2017 is the latest year with @‘"“"*“W"‘m’

[AlE @% 27} [B7134 7421

torical @ Pre-COVID-19 forecast @ COVID-18-bas st @ COVID-19-downside forecast Consensus forecasts of giobal GDP (percent)

= 1091 == 37003 == 2070

official global poverty estimates. SAR regional estimates are not shown.

NI

https://blogs.worldbank.org/voices/2020-year-review-impact-covid-19-12-charts
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At= @ Forster, P.M,, Forster, H.l., Evans, M.J. et al. Current and future global climate impacts resulting from COVID-19. Nat. Clim. Chang. 10, 913-919
(2020). https://doi.org/10.1038/s41558-020-0883-0
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X}Z : Bolton et al(2020),

7 Level 2: multiple non linear

Impacts on cognitive

; Regulatory Systems L
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Level 2 : multiple lateral
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Ex water scarcity enacegliates
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Level 3 : major forces influencing each
~ other with some possible disruptive
s moments
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Fukishima Dalichi accident lgading toan
umgpected ban of nuclear plants in Germany
Y

MY Socio-ecological

Level 2: multiple non
linear impacts

Ex

*  Water scarc
= Agriculture
= Spreading of deseases

ity

F 1: temperatures leading to non-linearities,
Earth climate system
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b AHAHOIILAR] I OfLRIE 7ISUH, SHMOLIRIQ] 7 U ALE|Z HIS 27t SO2 TS}
T OFMBE Of|L{R|2 0| S TLAIE
o AHAYOIHA| BIEZ AL SHESHE PHH 2N AH=) A H|E 37t

- 2017'" {HO| 2/38 ZAISHA 2t AHZ THA 2050EFH0flE AHAYAIHRZE 2 A E 2HE 1Y, 2018~2050'A
MEZE YHgu[o £2HE 11.52 92| 3 83%7t BiYY, 8H2=2 USE UY(BNEF, 2018)

- 2020 MIAl PR RHARiY B1M 1 2019 HMUHY < 2HOIHR| LAY -HHEAY 10813 A )
- UM 2 FAY IR LCOE(FS2EMH7H e Al 10 2 BHYF A89I%, 84 A70%, UM 26%

. BHOIGHE Of DAFE GIMAE 265, HAYOIHR|(EE) 7.49~7.72, OllL{A|XME 57 & 18 27}
(Garrett-Peltier, 2017)

AH UOF T8 :‘<0| HAHO1|[;|Z| %‘Z‘I Ct I- ;'{ol
<AHAHOJLHA| 20F 18 O[> <A A 7 O[>
Million
os 728 855 9.50 10.04 103 10.53 10.98 11.46 Total LCOE ($/MWh, 2018 real)
3 200
2 Implied using historic
1 I Hydropower 800 - battery pack prices
0 - -—
700 . Battery storage
5.6 6.3 75 79 81 8.5 9.0 9.5 Subtotal £00 b (4 hours)
Sy
10 Solar @) 500 “‘-.\
375 photovoltaics Utility PV, no tracking Y
368 400 X
337 =
4 277 309 [ Bioenergy? @ 200 Utility PV, tracking .
2.49 - -
Wiid aristay Offshore wind \

6 227 200

136 Solar heating/ /7y

2,99 | 288 (274 3.05 ‘ “* cooling bt 100

4 240 1 = ‘ ‘—H —‘ - - Onshore wind ————

5 2.50 W Others® ()

H H ‘ ‘ H el 2009 20N 2013 2015 2017 2019
" — - | i 2010 2012 2014 2014 2018

T I 03 S .| 115 1.1¢

07? 0.83 12 o2 Source: BloombergNEF. Note: The global benchmark is a country weighed-average using the latest annual

089 — 076 094 1083 0.81 .80 .82 capacity additions. The storage LCOE is reflective of a utility-scale Li-ion battery storage system running at a
0 9228 } 025 KIS 019 920 k‘ O 016 218 ?N . (&.'Qﬂ daily cycle and includes charging casts assumed to be 60% of whole sale hase power price in each cauntry.

2012 2013 2014 2015 2016 2017 2018 2019

https://about.bnef.com/blog/battery-powers-latest-plunge-costs-threatens-coal-gas/

Xt=: IRENA(2020), p. 7
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b 120070 R0YIM EFAZY MO O xj|g} 231

> 2030 O|47A| MEHS ElSot= HMEFHol F=2, FHUDE HIoL2 F 34703, 3374
A B 4471 7| 3o

b P THA S OECD 3670 2717} X7 |2 RFS 2} THOR 22| MA
» RE1000| 24271 71 %o
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> SaAA ME2Z FHYHRRE 5
R S8 oL X] AA

EU EIAZZAXH

~ EU7 LR Aplels AFEO T, AES) AAHIHEO]
M HESE EHA0] HSE RIS 202 MRS

_ FAQ HAEE UXE ZH _
715 MAE(Q| xgaegy} Lz 2g - zoﬂzy_ﬂeaﬂgjlﬂ 20233 N 9E. AUE, 22,
HIEZ L, MQest HiE 22 A 718HE M
-0 GHOE = 0!? CHAIZAZHOIN £
- EBEXE
2030L77HX| 20054 tht| 50~52% 2% '.E_fi':'arxh_'wl RE100
« HIE MHIA HIE, 24, |« 7|99 MM2S0 2R
stz @.‘ 2030E71X| 20174 Cht| 24.4% ZiE* o= AR 7| = i 5t OL{XIZ 100% KHAl
$ T senasyman MO ASGHS ERAE | JpSOIUX|R X
7| o HMIA 2800470 71 7t
gu @ XD e 26% 2% * EU HiE2|XIE 7HE(2h vl
=2 IT ol s . H AH L
2030547HX| 20134 Cht| 46% 2% 2024'4 H#7| 2|35} ﬁiﬂ'ﬂ“%mm
= =
2 LEHA JER L4 CHH &
O 030474x] 19904 che| 40% 2= ',5_f_+_k||
20301E17tx] 19901 this| 55% &% - Y= AXAAHSL SIAL TEO2 BAM} BATIAK] &
] =ojofl &
2030EA7X| Et4 HiE HA XL =
&= . 2060L7HK| Et4 F2 A1 SE X&) O3 QUFE &%=z HAS HX|

. “ r A2 AJSHU}FOR”
"Kltah golo) HEE IR UALESE (\OC) LR JHRRA APE 1 O1RY(2021) "=7F T 2050 LS, UHA AF AYYY
A2 5 (‘P https://www.climatetrade.com/carbon-border-adjustment-mechanism/ (6}) https://www.yna.co.kr/view/AKR20210422181800071
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» “Race to Zero” FHH{|QIS S5l 2050 EtAZ TS Q51 ’7|T 2 H A YF=0H‘0f| 2718 ofY
2t 45474 T A|, 2374 A, 1,6607H 7|, 5697H CHY}k 857 EAF7| 0] FHASHA| 2o

> ZUHOIME 2267H AIRFAIZL 7129471 B S MESHD ‘BAFH AYP L HUAW’
Oll 1017H A|A}AI7} 2o

[FLH ZAEA SHAFH AL

[MIAI A B3 28 Y AY 2 Y] o B
RN eF e | 2000 S 2060 27k 7S FEL 28 2 S0 2 BAPRRHEOECA0 FHE(2012)
z= EM EE * 2005 L] 280UV 24Pt A0% OA0NIK| 0% 285 20504 ERAZR oI

_ | E5E UEASA)-12RE B 2E(20.7)

- * 05| B0t GRER| 241 2%
0_”le*|'| [ ?gfvun_ | |._/ ) —l ‘)\I—_! - ) R
* 2060 21EE REO0 2005 A5 REND 2045 OlLEARKE =4

SE YH2HIn Law)

S8 S&3H(In Policy Document)

o 0, | 2030 SRl H X AL 22125 - H2H196)
A | ik ) | 20002 AKRDILKIE S TR 0% e
=k

23 olH Flo el
= =R 1||_(Pr0posed Leglslatlon) 2050'.—_1 ‘_l__l%ll__,ll » RISl HIRIE ELH :_ITJ;-;’T‘l'c;f 508N ﬁﬁ??‘-.'_'-l'!ﬁw CH|

2 H =9 F(Target Under Discussion) . 2050177 A SOAOE Al & EHEZ 7|2 HiddE 12019, 10)

Zht 220 SHiE | ¢ 207K BAEEE bl HEElE 9 0% AREOILX] 2 45 7% S5

EtaZE A= LE(Published Net Zero Plan) HNZE =24 o LSAEIER] EIHA 2X] ELASSIS oSl XM MRS ShAEl 20 G0l
040, Easlm | HEE 2040 HAZE FUMet J[RAE, UH(21.2)

7|__|:£ O-ILlﬁjA| %‘j—'iﬁ e D040 2AT A HIEMOITBALIC] SHRESF ZAA0RHE QR ZiE 43
FHE2 + Net Zero Tracker(titios://eciu.netinetzerotiacker(21. 38 7 1) 22 2T] S | o s o Asipy SES S5t 0ROl HAE AU STl | 2
4:4;[)4 Jalg =XHE H*E('ZU 12)
oL Ly 2= e 8
2HE ):' 2 13 SF 1 780 ol ] bepcoon Sl e i o i L e spese g
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* 2000 VAT AT 22 48%, HILREZ 0280, 2EUA TEZ 084%
T | » onp) of 244500 B2l X
= = B8 J2ine BeMiE20.) X EE Jaivd SIAE 2E(21.)
= * POG0SIR] S 45RHE ZIE( 044 FIE 10%)
A L EfAZZ
* oi IEAl | 20002 BASE | L g el of oopt 2
o XISk g2k o AW 25), STEMAN 30)
) 206017 HA| "Title AESHE 22iwE 712 A, $8(20.10)
10 Oil and Natural gas EHI;;{ l! IIE't _ZEID(IE'HF_I‘&—) » ?4130'._* E‘,_E’:":!-"{i e TSE{. E‘vd '—Eill.l. 'il_?v-_".:ll O‘F ?.655/'? ;‘é}-%i‘ ?‘__' ?P}
_l 3 2 b . ABl=9| TR o S030UIE| ATRMEISIZNLIE] BES 300 0
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