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Global leaders consider Extreme Weather as looming risks in the last decade

Evolving Risks Landscape

Top Global Risks by Likelihood
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by World Economic Forum
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Extreme weather
Livelihood crises

Climate action failure
Social cohesion erosion
Infectious diseases

Mental health deterioration
Cybersecurity failure

Debt crises

Digital inequality

Asset bubble burst
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Climate action failure
Extremne weather
Biodiversity loss

Natural resource crises

Human environmental damage

42.1%
32.4%
27.0%
23.0%
21.7%

Social cohesion erosion
Involuntary migration
Adverse tech advances

Geoeconomic confrontations

Geopolitical resource contestation

Il Economic

19.1%
15.0%
14.9%
14.1%
13.5%

Il Environmental

I Geopolitcal

M Socletal
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Climate action failure

Extreme weather

Social cohesion erosion
Livelihood crises

Debt crises

Human environmental damage
Geoeconomic confrontations
Cybersecurity failure
Biodiversity loss

Asset bubble burst

The Global Risks
Report 2022

17th Edition

INSIGHT REPORT

35.7%
34.6%
23.0%
20.1%
19.0%
16.4%
14.8%
14.6%
13.5%
12.7%

Global Risks

Report 2022,

World Economic
Forum 6
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Changes in the Atmosphere: Changes in the
Composition, Circulation Hydrological Cycle
in
Solar Inputs
Clouds
A‘mo‘pm ! o o 07 7 LA
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Aerosols [
Ice Precipitation
Interaction Evaporation
Heat  Wind
Exchange Stress

Land Surface

o R m—— Changes in the Cryosphere:
mf;' S n A Snow, Frozen Ground, Sea Ice, Ice Sheets, Glaciers

Changes in the Ocean: ’ Changes infon the Land Surface:
Circulation, Sea Level, Biogeochemistry - Orography, Land Use, Vegetation, Ecosystems

——

Sl =Y Y ¥V x>
Hydrosphere:
Ocean

Ice-Ocean Coupling

(source) IPCC AR4 FAQL1.2
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Digital Human Capacity,
Revolution i1 b f Demography & Health
Artificial intelligence, big data, S ‘ Education, aging,
biotech, nanotech, autonomous \ } ‘f".‘i labor markets, gender, inequalities
systems ) ‘

SDGs
Prosperity
Social Inclusion

Consumption &

Smart Cities Sustainability .
Decent housing, mobility, Resilience Y, A Production
sustainable infrastructure, 5,,( é, : )i, Resource use, circular economy,
pollution ’( ‘ COVID-19 == sufficiency, pollution

RESPONSE

Decarbonization &
Energy

Energy access, efficiency,
electrification,
decent services

Food, Biosphere &
Water

Sustainable intensification,
biodiversity, forests, oceans,
healthy diets, nutrients
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Policies & action
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CAT warming projections
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FIVE GLOBAL COMMONS DOMAINS %Global Commons Initiativelc&3iSi=EE

The five Global Commons Domains are made up of a number of biophysical Global Commons Systems.
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Climate system

2

Ozone layer Land biosphere Oceans Ice sheets and
glaciers

Stratosphenc Amazon & Boreqa Acidification, AMOC

ozone layer Forests, Freshwater Anoxia, biodiversity, Arclic Seaq lce, East &

Joct ctlic Ice
srasstand/Tundra Coral reefs, ENSO West Antarclic ice

Permatrost, Soll Methane hydrates sheets, Greenlandice

\ CaHBON sk ) k ) (7 ieel, Inland Gloc r')
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SYSTEMIQ

SYSTEM
TRANSFORMATIONS

ACTION LEVERS

Reset Harness
economics, innovation,
finance and technologies
incentives and data

Decarbonization of energy, industry and transport
Power generation, transmission, long-distance transport, industry and
industrial heat

(9

Sustainable cities and communities
Compact and resilient design and transit-oriented development, sustainable waste
management and buildings incl. heating and cooling

[o\ Sustainable production and consumption
o o Circular product design, business models, production systems and supply chains,
sustainable material flows and consumption patterns

"7 7 1~

N2, Sustainable food, land, water and oceans
/:7 Protection, sustainable management, restoration, sustainable diets, halting

overexploitation of species, reduced food loss and waste

|
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GLOBAL COMMONS

DOMAINS

Climate system
Aerosols, atmospheric
circulation and composition,
carbon cycle, monsoons

C%\ r(o;j

J
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"Ozone layer
Stratospheric ozone layer
7
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Land biosphere
Amazon & boreal Forests,
freshwater, grassland/ tundra,

permafrost, soil carbon sink y

S\

—_—

.

-
Oceans

Acidity, AMOC, biodiversity,
coral reefs, ENSO, methane

hydrates, oxygen content )

r‘

~

Ice sheets & glaciers
Arctic sea ice, EAIS, Greenland
ice sheet, inland glaciers, WAIS
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Behavior
Change and
Social Norms

Policies and
Institutions
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Systems Transformations Required
to Limit Global Warming to 15°C

SURDEFZHI0ET DS AT LABRIADIR
Rz I 2IRES 2 FK K (2020)
https://www.wri.org/research/state-
climate-action-2021
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ON TRACK: Change is occurring
at or above the pace required to
achieve the 2030 targets
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OFF TRACK: Change is heading in
the right direction at a promising,
but insufficient pace

Off track (IEELLWABADZEAL,
HEESREN N, ERENAT5)

© A TIEERREDLLE

O EENDRENBRIRINT-—FTE
TEIOLEX

O R EHIXEM  CEREIXEM
DIRFELEER

O \ZAEEMmDH T/ T —E LAY
J\yF)—EEDERFELEER

o EEMIDUNGES

oI NADEES

@ 7 XU, I—0Ov/N. A7 =7
IHORBENWIRDEHES

o L ARBINO AR IFTAF R
DFRKE

WELL OFF TRACK: Change is heading in the right direction,

but well below the required pace

Well off track (IELWARICZE{EULDDEZEDR—IANKZIE

(A))
O REDARNHIDLEER
O REDikFREE

OEETHENIRIF—1>To3T4
© IRIGDIRR R M A%

O IRIBENADKERLEREE

© BREMIXAMDEBSEIEMDLEER

o - EEHXEMD, /7)) — AR (T — XD E R DR

FoLbsR
© HNXEPPI TRARIFEH DR

© M ZEZENXAEDLARMEFG TR A PTRE MR DLESR
© E[EAnREnX OAEHRIE THEL ORI DLEER

©® K ZRPREDHMTEHE

® ZRMEBAE

[ ey l)E=Ra

® [URT7A T ADHEE

O NHRSURTI A+ ADEE

o RRIOKURT 7/ F > ANEE

@ FMBEDZHDRZRIREDFHE

STAGNANT: Change is stagnating,
and a step change in action is
needed

Stagnant &% (EriEMEFHL
THN ROATYICELH RN
ncwa)

® ) NEFEDIRZRFEE

o KM AFEDRFRHRE

O =K TE $135/tC 02edik
FAMAE T HIN—SN I BRARAR
BEHE DX

WRONG DIRECTION: Change is
heading in the wrong direction, and
a U-turn is needed

Wrong Direction @D
2D (O A EMENRIES
D, U-turnrETH D)

o REINEERAEMORE
e

© ZRAMBRIR DT

O EFMEEDREMRAX
O

To learn more,read the State of Climate Action 2021 report # StateofClimateAction

g ik % | Discover

(;’ THEUNIVERSITYOF TOKYO | Excellence.

24



','||D

L

srsin. | QeBEAZL | Rpe.
I e -
—S7FIDREED : GCS Modeling
o 2100FFTOYATAEROBRERT HSEHES FUANMR
S
4 N
ST [N - : .
. . e 5 : N Jo-)\)b-a
BUROIERIE 15K - 45 /vy » g =g i o—/\
B0 wrmor  [GANS| R LA TIrRe
(SSP2- 2 - ’ (o
\[p]®)) all)
A V.
( Macro-economics Climate sys
-dl;:::a!:: of econemic growth and energy ‘ ' S Ejgégé?g?é\%ﬁg{%&}g: i ° Grocn:oc:;o gases
49 ﬁi?d) 2 1 O O£E S Ewatg‘r:;:i;:mf%:m :“d lvnv:sz:nent ‘_ -eZ:an;;nEE;‘::i:stry ant: tr.ansportahon ' ' t:g?:;‘;:.::e?ﬁ.:zwmmm
\ onsumption and welfare impac : 1';9"“ 5:‘9[]9::’:"::\ ssions change
FTOIATLIER * .
OINBRGATHE  Aeino 1 MaGice
:EE:)[/ (IAM) %% a 1 Ly . ) Water demand
L\t }:HE%H’\J (:Eip{ﬂ]io 5 :&iﬂ:;;cs::?,.:,mmw > /wpr Air pollution and
|+ Coroon sequessacion ] ll/ health impacts
> : >
MAgP/E ¢ Other environmental

impacts )
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[ 1ETEE D TOIRT LEIRCREBRIMRNRSNDIE0D., BET S 4 DEF
ETCOIRATLEFEZEDETE, 70-)L -T2 X ZERETBICER T2

-- target for 2050 mNDC m Food mCities+ Industry and consumption
GHG Emissions obal Mean Temperature change gomte saturation rate EESC
== 2050 — 2050
60/
20-
%40- '
& 7 E L L _ :»— -------
8 ’il- -3 528 ‘- ;
3 201
- - - e - - _--"-_ 1.2+
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2015 200 o0 Tiand g +Tiand * ;ngs 208 Tene Tiang e
mptive agricultural water use Biodiversity Intactness Index
. Em -------
200 e 0.81
1500+

km3iyr
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s 8 8
-
-

NDC NDC Tene 1EN€
2015 2050
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ZEHNSEUIEEATOENNDEE, WiEERTHRAIBE

GLOBAL COMMONS
STELUARDSHIP INDEX

Center for Bichal Commons at the Linluersihy of Tokgo
Sutarabis Deus opment Soion s Nebuork
Val=Genter for Eruirormental Law B Polloy

RIRIA—7L2020TAFKRUPilothR

https://ifi.u-tokyo.ac.jp/en/news/8188/

GLOBAL COMMONS

SAFEGUARDING .

:
THE PLANET

\\f CENTER FOR
ORK Y 1 Center for . @ GLOBAL
eo umons M YAL€ Environmental Law & Policy COMMONS

GCS Index 2021k

https://cgc.ifi.u-tokyo.ac.jp/topics/gcs-index2021-release/
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GCS Index : Methodology-1
mSHEE DS FE%nIR{EI S Spillover Pillar’®EA

oo Domestic
ducti
embodied in P 1or.1
Tofratic for domestic
final
final

consumption

consumption
R +use phase

Domestic
production
of exports

Imports
embodied in
domestic
final
consumption

Domestic
production Domestic
for domestic production
final of exports
consumption
+ use phase

Domestic : EIREES ST EHHOIOOERNEE(CLIE1

Spillover :

EREEOHOBAEE(CL 557

Discover
Excellence.

28



GCS Index :

ERSITY OF TOKYO

EhHoER, ,%Rj:qﬁ'

Methodology-2

Global CommonsIcisEd3 6 2DYT -ES5—

Global Commons
Stewardship Index

Domestic

Aerosols

[ Spillover ]

Terrestrial
Biodiversity Loss

GHG Emissions

Aerosols

GHG Emissiens

{ Biodiversity Loss

Nutrient Cycles

Marine

Biodiversity Lass

Terrestrial

Marine
Riodiversity Loss

Water Cycle

Nutrient Cycles

Water Cycle

Figure 1. Conceptual framework of categories within the Global Commons

Stewardship Index

DomestlctSplllover(J)L\‘C TNEN6D20HT -E5—%HEL. TNEND

IEBHCDOVT. Eit33MEnieEzHialL

BARFENSEIICH I 5 EREZE L
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GCS Indexh5a3hacE (JO-INILAT—-)) P
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Domestic Spillover

Pillar GHG Emissi BT::!\::‘:;L Bi:qdi.\::iw Nutrient Cycles | Water Cycle Pillar Aerosols GHG Emissions B.I::I:x:; Bi::‘lia\::ﬂy Nutrient Cycles Water Cycle
Country Score
Argentina > > = | 386 4 > > 4 . 4 L ¢
Australia > - ¥ | 217 > 4 > > . . > > 4
Brazil = =2 + | 76.2 2 + = 7| 94.6 T | 519 > A 2>
Canada -2 4 J | 55.3 - ¥ A - | 47.4 - 8.1 = = ¥
China > : + 4| 315 + > v 4 [ 954 4 [ 57.3 ¥ + v
European Union = | 89.0 i T = J | 53.9 de J > = | 57.5 = | 16.0 - = +
France =2 | 92.0 ar 51.6 = =< | 811 -2 = 4 = 59.0 2> 16.0 = =2 4
Germany 3 | 915 . o | 287 > > | 75.2 > > > > | 451 3 | 116 s > 4
India > | 871 - | 605 ¥ 4 | 367 ¥ + = A | 982 1t | 823 1t 0N L
Indonesia V| 707 . + | 19.0 ¥ ¥ | 505 =2 2> ¥ A | 96.9 A | 653 . A A 2 3 5 =>
Italy = | 94.7 T | 443 = + | 46.8 - - L - . = | 52.7 A 185 - | 58.7 = 72.8 7.4 - - | 223 A
Japan > | 883 s0.7 [l - 2Ed B > | s0.1 |l el IEEEI ENEE] BN RIS 2 EEN O ENEE
Korea, Rep. - | 80.1 - | 40.3 L ¥ | 516 J =2 47.6 = 23.8 = 51.5 = 12.8 - | 61.4 -2 61.0 7.2 = 26.2 2>
Mexico 39.1 2> 77.2 A 28.3 = 21.8 4| 749 = | 50.2 £ 32.5 =2 | 59.7 l - 591.3 I A 41.0 I = | 921 . A 95.9 . 43.0 l 2> 55.8 I d
Russia 33.3 > | 486 = 10.9 4 63.3 — 58.1 N £a = “ Eaoa = E1 £ N > A 1 se e . on A AE o FE = an e ~
Saudi Arabia 18.4 5 | 23 2 | 200 > | 526 > | 60.9 Dashboard Description Meaning
South Africa 29.7 > [ 180 Vo[ 179 > | 29.0 > | 646 95-100  No or limited negative impacts on the GC T Projected to meet 2050 Threshold
Tun:kev . 207 -> b8 1 ZML:1 o || 2 (3267 90-95 Low negative impacts on the GC Projected to meet only 2030 Threshold
United Kingdom | 55.3 2| 94.1 T | 309 - | 68.0 = | 76.4
United States s 5 | 780 ~ | 165 5 lsas L 1720 80-90 Medium-low negative impacts on the GC Insufficient progress toward thresholds

70-80 Medium-high negative impacts on the GC ¥ Trajectory headed in wrong direction

50-70 High negative impacts on the GC
30-50 Very high negative impact on the GC
0-30 Extreme negative impacts on the GC

B 330D#EIRZEL(C1007E 25 .
B SAE - HUPFEENMSOESNERERT (RENA—/=) I SO TG - EMSEEICKRERFE,
B ZEDRIROEZ N TEHEFEFETOEN2030/2050FDREEZRZENR TSR o

tl
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. E

. ETOETHRERKBURR S AT LAEERPMBE,
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252 TW3,

. WHLIARTHIEZER (international spillovers) 055,
RORIVEISELHHIDEEBRETHS.

50 0-)NL- I8 X%Z<FD

O

E|(FFERHE Al e R A JHB(CLDI O/ IED XICE DR E

B3I OE OB RHFR (L.
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GCS Indexh5a3h32¢E (AX)
Japan

OECD

Population [millions] 125.8 GDP[$, billions] 4,930.0 . Hiﬁagﬁ (Zto) I/7I-_} R‘_;-(\}J%) (:(j:

Land area [km?, thousands) 37,312.9 GDP per capita 39,178 *i /:Z @*E’;E (Bﬁﬂ% . iﬁﬁmztiﬁ% .

Overall impact on the 'Y ;I:I\:ﬁiéf)\ﬁd)*ﬁ;% ) b“@b \ g“l:l _} (‘) l/ E EJ%
Slovel Commons:  Vlery high - (SDGs, /\UIBTERE) DIERKICEITT

RERFEEELROTULD,

B B aENRE . EREETEL
| R L FREREN BB, RS
= e = EFHOALSOEREBTNS, BAE
saa| |+ neoes > [ (U, BIEEEREELDONZI—0Ov/
507 - s . 143 E% (CD L\tt\ ﬁfﬁ@ﬁﬁﬁlb\a}Bﬂ% o

a5 [ = - s B HISEEORIER. FHalgen oLy
ol = B IO TSAFI— > DRERITIZII D,
[

Impacts and trajectory by pillar and sub-pillar:
Domestic Spillover
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C.Asia
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Oceania -
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HARDEMNEEICHETBSpilloverD 3t

. Water Land Use
Black Nitrogen Stress Biodiversity
Carbon Surplus of Crops Loss
1Ge) (GeMN surplus) {Mm3 H20=a) lelobal PDF)

H 5K
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HARDERHEE(CHETS

Spilloverzitigsl(CoHfrdde.
S Y NDI=Y ey =
RKEVNZENDONB,
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FEEZR(CR3E. GHG/Black
Carbon(3E X - téIREZE . )4 -

7I\UI. BEREEDSOEREHAS,
KO 3MERVWITNEEREZED
BRENEDAE,

T T T T T T T T
) = o = = = = = = = = = = = w =
2 g & 2 7 32 g 51 3 ] & 2 i
a & ] ~ g g =1 -] =] - S
& @ g 8 8 &
b o = (=] = (=4
Absolute Value
o -~ -~ g o
AN
Percent ot Black Carbon n Percent of Nitrogen Surplus - Percent of Water Stress of Crops Percent of Land Use Biodiversity Loss -
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« BOERVEET., F£fE11005 ANTET

« TETRVEBRIOFZZEICLLD. K- FFIFETE

A\ BEM1100ERILOBENRALE

and transportation

ORERE
- B5E-ME-Z20M A AOGHGHREE

4901&h>(eCO2)T2HFDFI1 /4% 53
(BATE. EHEEDH £Z4%)
- BRISITAR. iR EMSERERKD

80%DIREIERDOTNS,
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Source: Growing Better
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The ecological foodprint if G20 food
consumption patterns are adopted globally

India *a 50.84 --- Planetary
Indonesia ol i 0.90 ?ocil.:cr;izry
China &S

Japan E : &8 186

Saudi Arabia % | @8  2.08

Turkey “ ; ﬂ i 21

South Korea % § e { 230

South Africa a ; ” “ 2.94

Mexico a:a &8  3.03

Germany ”:” ﬂ § 3.36

Russia ﬂ% e § 3.42

EU28 RPP®G 352

UK R PP P 3es

Canada %:” :” f” é 4.50

Italy PRPPPP 26

France %E% P;PPM 502

Brazil PRPPPAP®sn

USA PP ® sss
Australia ”;ﬂ ” n ” n a 6.83
Argentina “E” ﬂ “ f” f” Q é 7.42

EAT : Diets for a Better Future
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T h e P I a n eta ry H ea It h D i et ga:;:r::rr:z;t s Caloric intake

(possible range) kcal per day
¥ Whole grains
¥ Rice, wheat, corn and other 232 811
2 Protein sources
d Legumes 75 (0-100) 284
Fish 28 (0-100) 40 m
Nuts 50 (0-75) 291 3
=
'y
2 Vegetables &
' All vegetables 300 (200-600) 78 -3
g
‘ Fruits o
All fruits 200 (100-300) 126
( Added fats
I 7 Unsaturated oils 40 (20-80) 354
]
1
1
] s Dairy foods
'| Whole milk or equivalents 250 (0-500) 153
! g
i Protein sources 5
% Chicken and other poultry 29 (0-58) 62 3
Eggs 13 (0-25) 19 5_"
<)
Figure 7. ( Tubers or starchy vegetables >
z The Planetary Health Diet by ¥ Potatoes and cassava 50 (0-100) 39
o
< intake values and ranges for
1 . . Protein sources
3 major food groups, visually “’ Beef, lamb and pork 14 (0-28) 30
represented by relative =
proportion of these foods on ( Added fats =
. Saturated oils 11.8 (0-1.8) 96 2
a plate. Figures adapted B
from Willett, Rockstrom, Added sugars 8
[
Loken, et al. (2019).2 Click 7 Allsugars 31(0-31) 120

for more information.
Scientific targets for a planetary health diet, with possible ranges, for an intake of 2500 kcal/day.

EAT : Diets for a Better Future
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Current consumption and NDGs for

G20 countries compared to optimal intake ® Current Consumption

® National Dietary Guidelines
--- Planetary Health Diet

% above or below the optimal intake level

600%

500%

400%

300%

200%
______________________________________ L _____i____ . I ___100%
_ali bk
D © 0 0 & ; v

Nuts Legumes Fruit Vegetables Fish Poultry  Dairy Eggs Sugar Red
meat

Emphasized foods Optional foods Limited foods

EAT : Diets for a Better Future 39
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Beef (beef herd)

Lamb & Mutton || Y
Cheese | | /
21 )

Beef (dairy herd)

&0

Chocolate

Coffee

Prawns (farmed)

Palm Oil

Pig Meat |

Poultry Meat

Olive Oil

Fish (farmed)

ERgRS

Rice

Fish (wild catch)
Milk

Cane Sugar ‘

Groundnuts
Wheat & Rye

lTomatoes

Maize (Corn)

l'u:'h”ll' /
Root Vegetables 4 \
Apples 0.4
Citrus Fruit goO.c
Hlll"v 0.3_J

Greenhouse gas emissions per kilogram of food product

I VAV SRR Wiy
UIvalg per Kg proguc

Source: Our world in data & e ‘ ’ https://ourworldindata.org/food-choice-vs-eating-local  Z+()



.‘Eﬁ)éﬁi@o‘ (;’%,l}{j("_fi’ Discover

Toxvo Excellence.

IREDERSATLA :
BERR - IRIBEA DA MY THISMEZIEX 5

HRADOR - TWFIBSATAICSEFSIRABVWIARMIE12I8 FLEWLWbn,
HRORIATFADHIEME (10J8KL) Z2EES,

Trillions USD, 2018 prices

HROBIZATLD BRRVWIZRMZELSILE
miS{iE fBERIZN RIEJZN BBIAN HROBIZATLD
10.0 mis{iE
i oy
REARE

7 B 2= ERAEsmE
SRERA B
BAEAIZ L

5@
BROR-FEEY - EROTE

21
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BRISATAGROFY IR  tIEMR-HE-EIRA

J e BB 1| EvRAMS
[RXBVIRN 2B FHTET, - 2030FFTICERIE T HIFIF 20305 F Tl 10fENEERR:
20304FTIc5.798R)L. 2050 DIATLEZEFIBHIC, B BRHA(CBEE I DE DR AIC(F,

FFTIC10.598 ML OFEFIF 3,000~ 3,500{2 ML DIE FR4.5IKRLOESR A=
BEFDIENTES, M2, &3,

20304 FTIC. 10DEERBITICEIET SFE[A.5IERIVDESRAFY AN S S

USD billions (2018 prices), 2030 estimates, examples of opportunities >$100bn

B qams Il ABEEoRS

A-HZyIEm- 8 (7,700ER)L) | @R (6,000/8RL) | BEME (3,650fFK

ERHABESE ,‘ 2035 ) . mERME0ER (2,400[KL)
AENNOBLEEDESE 530  AMUE-IREBEREIIG (7506 KL)
BROFRELEIE 200  #MEE (1,750fR1)
R TEENREF 345  ISEEAIREAKER (2550fR)L)
TeAMECRDZARAE 240 iBEMESA (1400(8RIL)
BmOR - FEEYIOHI 255  /Wi-FI-YICHUBREBEEMOMIR (1,2000R1))
SR OIEERE
TIAINER 240 EEEFIOT (1,1006R1)
AT DIE L 440 EFEERUERTIR (2,700R1L); 10451 (1,3006R))

Source: SYSTEMIQ, Blended Finance Taskforce, 2019 (see online techincal annex for methodology)

HPr Growing Better
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Growing Better:
BRiECIMFIAZEEIS100EER R
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BETREREROEE What is Circular Economy? WD T SEROEE
BN - YRR EIR @ “ BB, I EIRE

RENEWABLES FLOW MANAGEMENT STOCK MANAGEMENT

it

PARTS MANUFACTURER

Voo

PRODUCT MANUFACTURER

Vool

SERVICE PROVIDER

—

MING/COLLECTION'

BIOCHEMICAL
FEEDSTOCK

REGENERATION BIOSPHERE RECYCLE

ISH/
I REMANUFACTURE
REUSE/REDISTRIBUTE

MAINTAIN/PROLQ

BIOGAS
CASCADES

ANAEROBIC
DIGESTION

COLLECTION COLLECTION

BIOCHEMIGAL " RAapE - FRIRDEER
S FER~®I. O-hl~F0-/NL

1 Hunting and fishing I - .
2 Can take both post-harvest and post-consumer waste as an input et

SOURCE v v

Ellen MacArthur Foundation

Circular economy systems diagram (February 2019) -,

www.ellenmacarthurfoundation.org LgAlwngAsNY:LEEz‘A\HEE ELLEN MACARTHUR
Drawing based on Braungart & McDonough, EXTERNALITIES 3 FOUNDATION

Cradle to Cradle (C2C) :

(HP) Completing the Picture How the Circular Economy Tackles Climate Change; Ellen Macarthur Foundation 45
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Circularity Gap
IR TIFEBAVY-ZD35, BERLTVZDIENTH8.6%

Circularity Gap: Global Material Footprint
|

Resources Take Process Produce Provide Societal Needs End-of-use

Total Emitted
resources 14.6 Gt
antaring
the global
economy
100.6 Gt
Dispersed
22.4 Gt
MOBILITY
B.7 Gt
Net added
to stack
31.0 Gt

-
Mining waste 7.4 Gt |
|
Unregistersd waste 4.4 Gt |
I Lost
| 24.0 Gt
Wasted |
Landfilled 11.2 Gt
32660 O endte |
1
Incinerated 1.0 Gt _
coovered 0.2 Gt >
Cycled Cycled
resources 3 necycled 8.6 gt 3 || Tesources
8.6 Gt 8.6 Gt
0000 ¢ < ‘ ‘ ¢ ¢ ‘ ‘ ‘
RECOVERED RECYCLED
mars than 65% sfficient - macknlling

* Biogasification * Composting

(tiFR) The Circular Gap report 2020 - PACE
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100{EAZEVDD50E M ICHIZR B BE,

Roadmap to1.5°C

Reaching Negative
Emissions in 2039
Gt CO2eq
. 50
40
30
20
10
0
-10
-20
2020 2030 ' 2040 ' 2050
Electricity ® Industry
® Agriculture ® Buildings
Forestry and Land Use ® Other
@ Transport ©® Nature Based Sinks

(XFf) EAT : Diets for a Better Future
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COMPLETING THE PICTURE: TACKLING THE OVERLOOKED EMISSIONS

TOTAL CURRENT
EMISSIONS

EMISSION
REDUCTIONS
IN 2050
EXAMPLES COVERED
IN PAPER
(food, steel, cement,
\  plastic, and aluminium)

45%
CIRCULAR
ECONOMY

45%

| 55%

ENERGY PRODUCTS

ZERO EMISSIONS

(LHPfr) Completing the Picture How the Circular Economy
Tackles Climate Change; Ellen Macarthur Foundation
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PLASTICS TEXTILES ELECTRONICS EQUIPMENT

> 5
ccenture © SI8CLE

lar Economy Action Agenda

>
accenture ¢ K  accen ture

Ex) Food(c$l13d 10-Call to Action

Call to Action 1 Call to Action 2 Call to Action 3 Call to Action 4

RRNRBEENOBITZ A ENRBA R REREDILK BR(ICEOTOBEETIFER BEmROAEFEEDRY
B ) (7J0IALAN)-RE) BERAEOMEZZHD ARy Mz EDIECIRRE T B
SDGsDT7S 1AL Em BmOX - EEYHIRAD BEEINZ2EBMVEIEYZ R ORRE
OREFEEY% EHLK EERERELTHERMID AT
LOILGRAHAD (T=RIN>HRE)
ACE Circular Action Agendas
BEMIOBENRIERE IBRADTIEAE https://pacecircular.org/action-
AJEE(CT D T —AFIFDILK agenda
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YIS - F1—ODIRIESZE M DFRGR

® B=AR>-Z1—=MIICHEFTDINAD A OHEIZ D EPREY(C
HiEBEE(E (COP26)
- IRIBZ[JAMTIBLT S & 59 2 HIRE - BUiR
« \V1—-FI—202M&THS (Scope3l)
o AEEMEEDOSLVHRT, first movers OFIRZFRENE
(5 : COP26IcHIlT3BFirst Movers Coalition)

@ GHGOH#RB5ITEREXRIEREFICADDIHS
. Science based target OWRHNHGHGHSHAEARIC
[Lh3
- TCFDICII X CTNFDH5%L

@ BIRGAOTAEFHECR T 3B IEIROMEELE)E
Internatlonal sustainability standard board

SRV Y=y

E Il
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COP26
Carbon Neutral Nature Positive

AR EANDKER
=5 IiGE e SO 24l
O1.5EB#ERE2050h—-h>Z1—-FSIDEAY ME

Qa7 0—F
- Nature agenda®iZ Lt
- BRAERDZFFISIANOEDAG, EIFRETEEDIRLE(L

QNAVIA DIEILICHRRD B S

- Coalitions of the Willing (First Movers Coalition,
NJ1—-FI—->-A0-7 '3, TOIZ - H—. £Fl. FRHREEE )
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GHG®DIZA. Supply ChainZi@UTDRIBEAFEEED
BHY-)IITGHGI ORI IICLBScope 3

8 # T &
Scope3 <> o Scopel Scope2 Scope3
@ - : g
i g e i@> A ©
- @%?ﬁi‘ﬁfﬁ%ﬁﬁ%ﬁ%é% *Z0ft : O Aok, OBRONL, BU-R
. Ok, ®)-A&SE 8E, @5 Fv X, BIRE
OO¥EFE(EScope 3 DHFIY
Scopel : EREBSICLFIREMNRNIADEEI L (RBROREE. TEIOER)
Scope2 : {iIttHhSMIQSNEEBR., B -ZKOEACHSHEEIEN

Scope3 : Scopel. Scope2 5 DEIEHEL (FRE DB CRET Sttt DHEL)

https://www.env.go.jp/earth/ondanka/supply_chain/gvc/files/SC_gaiyou_20210727.pdf
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SF** PO TURIDLOBHEERZ TS,

(b THERE = SEBhE x BRI LV SEERE NS |

7k
mEIEEEATING
L HEEREEALEL, FMEBT —AR—RPELS NS5 )

https://www.env.go.jp/earth/ondanka/supply_chain/gvc/files/SC_syousai_all_20210727.pdf

« RIFRT BB LOETREBD (RBLANILTOI L JITFOEBIENSOIERA FHREELRDT)
« bARTIE LI TFELORBLAIINTOREL IR B L DScope3BTE (CRBREN R

« aBADN\-RILE BT/ FI1—>2BUTOHHERIROEE - 8 -1R5L - T AN AT E
ThdlL

53



EHoEB, ‘ [ =y Discover

¥ vomsinoone | Excellence.
aFNDOERICHIF IR DENE

®wbcsd

WBCSD (#Fta]sERMREDHOHFRBEARZR )N SR
ReRZFIDEUTEEERT SR X—h—. [TIEEENELE
EARAANDFTEI -V, ERBOT—IHBI—IUOW T
RIGAME(E. COMHHEOEENSHIATS
BREREHEFICADDOHD

ErimiZmIFOIFEEL NILDScope3 I TIFRKL,
BI54F1—>mEiI0OI BRLAILDOScope3 |EECEDHED
HREBE&EMOY T4 FI—- N 5mMIAT 5

EE) - TRFTICE. BFRELIDDNSD

“_\\, Q' 2
A L-\l‘)

Value Chain Carbon
Transparency Pathfinder
Enabling decarbonization
through Scope 3 emissions
transparency

https://www.wbcsd.org/Programs/Climate-and-Energy/Climate/SOS-1.5/News/WBCSD-launches-new-
Pathfinder-to-enable-Scope-3-emissions-transparency-and-accelerate-decarbonization
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Exhibit 1: Low-carbon solutions by sector — progress since Paris and look forward to 2030

Low-carbon solution maturity

Increasing she les/build
PATT7 ERBLAE INRIETRR KIRIER a =
W e Womsar g e W IR

[ wedes B 0 e

Agriculiure

Land vse change

0Oll & gas tugitive

Cement

2015

Low-carbon solutions competing for:

KIIETHIS R
YU EDES 0%

Light read transport

Bullding heating

Oll & gas tughiive
Steel

2020

25%

TEFH

Light road fransport

Buliding heating

Land vse change

Oll & gas tugliive

2030

70%

C’ $ﬁ|§T;%.:

Discover
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Note: sectors sized
according to 2019
emissions impact
Source: SYSTEMIQ
analysis; CO2e
emissions
breakdown
informed by
International Energy
Agency, Energy
Transitions
Commission; Food
and Land Use
Coalition; World
Resources Institute;
Climate Watch.
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Major investment programme, delivering offsetting
operating cost savings

80 9 Surface transport OPEX 0 Buildings OPEX

© Electricity supply OPEX @ M&C / Fuel supply OPEX

60 - - @ Other OPEX @ S5urface transport CAPEX
@ Buildings CAPEX © Electricity supply CAPEX
. Networks CAPEX . M&C / Fuel supply CAPEX
@ Other CAPEX
N \ Notes:
Costs of electricity are included in the energy supply
sector, whereas costs of other low-carbon fuels such
as hydrogen and bioenergy are included in the sectors that
Semy use these fuels.
M\ 0\ =
~ \\\s\\\\\\\\\\\\ M&C is manufacturing and construction. “Other” category
\\\\\\\\\\\ N includes aviation, shipping, land-use, land-use change
—— \\ and forestry, agriculture, removals, waste and F-gases.
— CAPEX refers to additional annual capital investment.
OPEX refers to savings due to operational cost reductions
Source:
CCC analysis.
Source: CCC analysis.
Climate
Change

Committar 5 9



BHorikk, ‘ \’ézﬁiﬁj{"%” Discover

; THE UNIVERSITY OF TOKYO Excellence.

Reaching net-zero emissions is
technically and economically feasible

Technologies needed to fully

decarbonise each sector with

no offsets are known or in
development

Full decarbonisation will
cost less than 0.5% of
global GDP

3 steps to a net-zero-emissions economy

' . Drive massive clean electrification of buildings, transport and industry
energy Use hydrogen where you can't electrify
everywhere Decarbonise remaining energy use using CCS/U and sustainable bioenergy

Multiply by 10-15 zero-carbon electricity

generation
) Scale up c'lgan Scale up zero-carbon hydrogen production to reach 700-1,000 Mt p.a.
energy provision Build biofuel and synthetic fuel supply chains

Deploy more efficient equipment, transport modes & production processes
1 17 Use less primary material input to deliver the same goods
Use less energy

Change consumption patterns using fewer products and services to
achieve same living standards

Source : Energy Transitions Commission 60
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Circular Economy Action Agendas
H—3315-T0/3-FHROLHIC. BRBRSBEEHN 7Y

Jar Eccnomy Action Agenda

PLASTICS

TEXTILES ELECTRONICS EQUIPMENT

> "
accenture C FRSLE

oo
accen ture

accen tu re

e.g. PLASTICSIc$173%10-call to action

Call to Action 1 Call to Action 2 Call to Action 3 Call to Action 4

BILTIAERTSAFVIRREL.  TIRAFVIOBRIBLUSINOL  TSAFYIOUI-RE(BETSR SEEEOTSIFYY-UI-AAD
BELL (I T T > DOUBET ORI TIE DOBETE - ZREAOEE B ER S

RIB-WH - 20N> $ROBIVIZADIATLAOEE BSHEHCHIGUL, BBRHIE  UYA )L - TI52AFvIHi50MH:F
ZRIIDULVESKIETILD Bl -UYA )it D5t 11581k
18- 37E

Call to Action 9 Call to Action 10

TIAFVIOMERBUSZBNADE  BECRELRMRZ TS AFYIC3%
TEBFZT1—EON D008t  AUIBEDIRE - READ PACE Circular Action Agendas
(={<€i:3:3 2 ETRE https://pacecircular.org/action-agenda 61
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+ £ & £ A >

HED
Il
Increased conservation efforts ’
+ more sustainable production @
+ more sustainable consumption
v, ‘
DD
EFRDHIH
) Business as usual o
lis artwork illustrates the main findings of the article, but does not intend to accurately represent its results (https://doi.org/10.1038/s41586-020-2705-y)
Leclere, et al., “Bending the curve of terrestrial biodiversity
EMBAREONER (SFSERISIE. £OB) FFRUTHD, [SFTEBD) needs an integrated strategy” (2020)
O>FUA (HEEHR) OTF TR TURIIDEFRIEIND, SESERITEIREFN A
EMZBIREDIR T RESTZENAIRE T, ITEIDTEBR— NIAUANEAH
ahznld T zIEHTHERSE (RNZ2ZEZ3) . 2030FLURECEE
SRRMEOFIBINCORNBEIREEN DD, N5, THEIRC @ (1) 4£RE
ROFRELOHEDRIY ; (2) [URZBOEHM ; (3) BH. EEEMIFE ik
BERUEEICKT21TE ; (4) BEY—-EX FFCRROLDF GRS éi ’
E; (5) HBLEEVOHIRK. L. ZITEMEIRIEMTE, F23EB i
PHCHEAEDE TE, EMEREDIBROTNEEZDILETERV, 25
(T, ZATENRBOBEN ML I ORI HOTEIEEIND (FERCOVTEER
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5E {HRFFIA—5L, New Nature Economy Report

Unlocking the opportunties of a nature-positive recovery by investing in three building
blocks for economic recovery and implementing six cross-cutting policy levers

506 CROSS-CUTTING oy,

0 Cy
B Lay,
o\ Ecosystems Re
grotection anciestoratig,
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%

Protect and restore
natural capital assets

et

3

BUILDING
BLOCKS FOR
A RESILIENT
% ECONOMIC
, RECOVERY

-eff
Refood syste™

WEF. The Future of Nature and
Business Policy
Companion(2020)
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WEF. Net-ZeroChallenge:
The supply chain opportunity (2021)

Split of emission sources by value chain (%) @ Landuse @ Heavy industry Transport @ Other

Textiles &
garment

Agriculture

Synthetics
Deforestation Chem/plastics
||
Food Construction Fashion FMCG Freight
Electronics @ Prof. services

Note: FMCG = fast-moving consumer goods Source: BCG Auto

Share of abatement lever potential by value chain (%)

Nature-based solutions =

. | £ Fuel
: ] switch
| Renewable
- .
Material and process efficiency ﬂ..
Food Construction Fashion FMCG Freight
Electronics | Prof. services
Note: FMCG = fast-moving consumer goods Auto

Source: BCG
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