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Figure A24

Asset Managers: Using Scenario Analysis and Reporting

on Results

Percent of Respondents
Conduct Scenario Analysis and Use Results in Decision-Making

39 2% =
\ M Condictand.Use Status of Reporting on Scenario Analysis Results
M| ConductOnly Report qualitative results 25%
Do Not Conduct Report quantitative results 7%
M Plan to Conduct |  Report qualitative and quantitative results 12%
M Undecided Plan to report scenario analysis results 46%

Do not plan to report scenario ana'IySIs results 10%
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Asset Managers: Challenges Reporting Climate-Related

Information

Challenge (from highest to lowest)

Perjp:ent Responding’

Insufficient information from investee companies I -
Lack of methodologies to calculate metrics I
Lack of resources I -
Insufficient information from other sources? I -
No significant challenges s
Issues related to data or analytical tools B 2%
Other | EiS
M2 FTAEFZEHAF FAM TR0 R i
744 k&R : 2022 TCFD Status Report
Figure A29

Asset Managers: Implementation of the

TCFD Recommendations

Recommendation

Percent for Each Implementation Option

Governance 50%
45%
1%
4%
Strategy 38%
55%
0%
-
Risk Management 35%
59%
0%
- o
Metrics and Targets 27%
62%
1%
I 0%
Legend: Wl I B In Process o Mot Plan to Implement [l Undecidet
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CO2 emissions for SSP baselines Global mean temperature
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3. WP M RE LS (Iustrative Mitigation Pathways, IMPs)

IPCC WGIII # Climate Change 2022: Mitigation of Climate Change 3¢
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(=) Getting physical scenario analysis for assessing climate-related
risks?

BT IRLMERD FGEEF Y 2 & AN P AE X (CMBS)
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ERp PR HERFG - o H- EFL AT H¥ LR S8
ﬁ;%%ﬁ@ﬁ&%’ﬁﬁﬁﬁﬁﬁiﬁ”%ﬁﬁ%%;ﬂ:’{
F 51 BB Hdp et Ko KRR G E A RAAN A R
FHL o;v W3 A KU RIEH R RFEE 0 F 25k R
CER LS SR L AR S A TR R R

CHAR G ERF GAAML G ERP S MR A Y RE
B E B P R A TR o

FEREAT AR SRR MG LR ¥ AR A a2
iﬁﬁﬁﬁ%iﬁﬁﬁgﬁwﬁiﬁiﬁ%{fW%%ﬂm§R’
PAREAEENT FEE o P AR LG P F R FETMT]

P %Fi /L F LG TG OBRERE > T LS E S ke 2
¥ iE :t&-;if'&‘a‘:i)i%{'ﬁ/ 20 T2 ¥ sigm A5 TR ROk
Moo ptaR A Ehdl > FRR G TnTG P kAP AR R £k

TR Ge BAEEAERBIERCPS) d Fa T A& F iEFH(RCP
8.5)~ 7 "7 # (RCP6.0) ~ 2 27 (7 #(RCP4.5) » 11 & 3 B % #7(7
(RCP 26)HimT™ e % # R 2cfa) - 27 4 h *6 & RCP 85
2 RCP 6.0 2, T &8¢ ¥ > #4 b *& P & RCP 4.5 25T =
(FIZ BEre R - B EPHERBAIG T FRRE A E T
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85 ) a T A 17K o

3 BlackRock Investment Institute, (2019), Getting physical Scenario analysis for assessing climate-

\s

related risks. Retrieved from: https://www.blackrock.com/us/individual/insights/blackrock-investment-

institute/physical-climate-risks
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Plotting pathways

Scenarios for fossil fuel-related CO; emissions, 1980-2100
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7 %k BlackRock Investment Institute, (2019), Getting physical

Scenario analysis for assessing climate-related risks.
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(2) 4 F ¥ *(Time horizon)
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(4) ==n Bf & ¥ 7+ ¢ 1= ¥ (Federal Emergency Management
Agency, FEMA)
LI Rb A G R Y € & FEMA chg™ £ > )t
HFA g“*ﬁ"+FEMArﬁ%#Tiﬁﬁ?&%%oi&$
$ 2 A AEBED > T i ¢ 428 FEMA T ki iz R

FLLTERET A MLV IS SO Rpen g AR R
FHE* 2 ¥R B BERRDTAHE S RKF
AEE TR TR R e

J— 2

$@&%%abﬁﬁuﬁyﬁﬁiﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁ
ot FLFRFRFRETAT R B ARBET
i B TR F BRI TR B BT R R o

¥ %A S 50 % (CMBS)

é%%ﬁﬁ“&&ﬁ+k&%'irm;%%éé%iﬁwﬁ
A o fo pEg LAY 2017 £ X Harvey 2 olrma gk B e * 7
&7 % 80%d T S E RS B R F(flood zone

maps) o * é’ﬁ"‘ meﬂ &«p—r » bR TORE P 9 CMBS i %
Fr 4255 WHELPENS I 1980 £k 0 137% 5
afmp&&% T A% 30E N L LR 5IHE DS
B 275% - ¥ ¢ > A RCP 85 ™ »CMBS 4% £ %
£k e < 3 1% i g -2 2060-2080 E FF % 2 1800%-

ROHIBAB S TG L 0 H KBRS § 0TI N
CMBS & 34 % 84 :
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Risk by risk; plant by plant

BlackRock's climate risk exposure framework for electric utilities

Extreme weather event m S mm
temperatures
10 7 5 4 4

Relative impact (1-10 scale)

~’

Gas (35% of U.S.

generation capacity) 38 13 7 1 5
° Coal (27%) 38 13 19 15 15
% Nuclear (19%) 38 13 19 15 15
:g Hydro (7.0%) 26 18 13 21 21
Wind (6.6%) 63 22 16 0 0
Solar (1.6%) 49 17 24 10 0
Geothermal (0.4%) 44 16 22 18 0

Sources: BlackRock's Sustainable Investing and BlackRock Investment Institute, with data from EIA, U.S. Department of Energy, Rhodium Group and Verisk Maplecroft, March 2019

B8 7 kit R&FAL b f i LT 2 P58

741 &k & : BlackRock Investment Institute, (2019), Getting physical Scenario analysis for
assessing climate-related risks.
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LR R E D Flp xR Ra AR T) YR E
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(=) IEAWEO 2021 45 445§ 4

,\.

B E i k% (IEA)T 1974 & d S irg;g’cfgf,g,f%h LRHE
Wk PRI R S EE 3E W kK (Energy,
Economy, Environment) > & 35245 < % i henid * ~ RAERTE SR
WA REEFEFR R R FE > TR IET AP A
15 s Bodh s SRR BRI S AR AL R A & R4 N RE
FiERRB > FZA R PRE RBIREELL 2E A0
iR - RIS

KBRS
gxli + A‘

2021 & (2 A imE (The World Energy Outlook (WEO 2021)))
F5 % 26 B & BF xR+ ¢ (COP 26)ehit hdn s » 7 dk )
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L W 2015 3 <<‘“' s @) #THl 2 fatep &0 A EAETF
& - BRAE ; 'fi‘z"#ﬂklr'wp H”m/ﬁ\'w\’l\ﬁ;ﬂ‘ ﬂl;/};i"}?r_#
o 1% HRAL g ags ) LR FeRpg A E 4o 502 R 15°C ¢h
T T o @ - [Ff 2 42 - 504 > IEA Y WEO 2021
#4077 2050 & & % g £ (Net Zero Emissions by 2050 Scenario
(NZE)) > % B w b fiienir B Bk > ZA B E WU 2k hA £
RIS TR 0 R FH AR A AR Y 0 VoA G TRehy E AR
B E 0 7 L& HdRE T AeRBER G S AR R MR B
gl f'&}éﬁ’,\}iwm'ﬁ ig‘#\j\%“f\i’}@‘-xma’,azk ]m—j:}]l,.
WEF LR LR A TEEF PP o AL L R
B R E T &

Hg ¢

M
"D"

# 9 ~IEAWEO 2021 $ * 2 w f& § i {F 5P

Scenario Voo B W

Stated Policies Scenario LR P SRR S RN P29 A g e 7

T ITICR B
(STEPS) R B £ T T4 T rrrevseyiye
= o
Announced Pledges Bt R & WA di a9t d § K0 @
Scenario (APS) o B ARFR H# R ‘;\s 1 FRR(NDCs)fr & #7% F B R

PR R

Sustainable BE (TR PR Bk RER S 4
Development Scenario MR H r\;;ﬁ'vﬁgg; ERAFEED 1@;

AR TR
(SDS) (SDGs)# & B F B 45'd § Meniis » £5F
35 2070 # 5P I TRIE F % o
XM RINFFI2050 £ R §F CRE R
.. , PR 22 oA Lk 2
Net Zero Emissions by | e .o 2B PRI RET - ETFFIROET o MR A
- / Fa= 7 "oy — 2,
2050 Scenario (NZE) # % kU8 1.5°C & IPCCif 7 4 %
Y C T L SR
Figure 1.4 = CO:2 emissions in the WEO-2021 scenarios over time
~ 40
8
&
30
20
10 SDs
2000 2010 2020 2030 2040 2650
The APS pushes emissions down, but nof until after 2030; the SDS goes further and faster fo
be aligned with the Paris Agreement; the NIZE delivers nef zero emissions by 2050
Note: APS = Announced Pledges Scenario; SDS = Sustainable Development Scenario; NZE = Net Zero Emissions
by 2050 Scenario.

BIOIEA % FHFH T2 230 - § (b s TR a2 B
;vxf}—' %k IEA WEO 2021
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R E Y O IEA G EET AL MARRED 6 0 L
TR TR F PRFEREDEoP iR 2 é.'f%‘h?‘n}zr'f? ot 5
A ELFE 4B 90 ¥ b o 4 FiE MAGICC # i3] > 35 v AT
BAROD BES B 10 2icd s (T HFBT) 2L &R
2 15°C ORI EWR 2ofsc i £ ApH E = R E T bxﬁuﬁ NZE
ﬁw‘ﬁ‘ﬁﬁiﬁ‘éﬁ#&%J °

Table 1.1 Temperature rise in the WEO-2021 scenarios (°C)

Scenario 2030 2050

Confidence level: 50% 33% -67% 50% 33% - 67% 50% 33% - 67%
Stated Policies 15 14-16 2.0 18-21 2.6 24-28
Announced Pledges 15 14-16 1.8 1.7-20 2.1 19-23
Sustainable Development 15 14-16 1.7 15-18 16 14-17
Net Zero Emissions by 2050 15 1.4-15 15 14-17 14 13-15

Note: Shows the maximum temperature rises with 33%, 50% and 67% confidence levels.

Source: IEA analysis based on outputs of MAGICC 7.5.3.
10 ~ IEA 538 § % B3l Bobe 7 b s ™ 2 2 )
?;T‘#—' F ik IEA WEO 2021

(m) Climate Scenarios: What we need to know and how to generate
them?
7RI ETE B F 0w % g iz 7 RI(climate prediction) > F i 5
B A A TIE K ehg i B BRI Y 4 S50 18 TR cRiEGR 0 TT S 1‘3‘?"']%?]
»E BRI AL E GBS BHR AZ A B D
BRI F(APCCE ~ A B EZ > ME p'g2)? FaEd o

1. TIPCC:% (IPCC approach) :

IPCC 27 » 5 iz {is £33 i;lf* (adaptatlon planning) ¥ & & &

- oS ER & ’Fﬁm% l'f Fl oW J%r»‘;\‘vl'ﬁ{?g}zﬁim}g
FaEN T :fft“i—,fé’%ﬁ" °

4 CIFOR, (2008), Climate Scenarios: What we need to know and how to generate them. Retrieved
from: https://www.tcfdhub.org/resource/climate-scenarios-what-we-need-to-know-and-how-to-

generate-them/
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2. A #g B 2 (Human development approach) :

%“? éwuﬂ“%u%iﬂ“a§”%$ﬂ§**§ ﬁf }i’ua

yamﬂ?@%%%@@J*"T%ﬁimi% %Pm
FIEE S M2 BEA G N TS r(am éﬁﬁ?/ﬁ #BFMJ

PPGFILR L P A o s B FA T BN E R ) A FEE B2
ZER IR AR AP N N ;ﬁké\imﬂfﬁ‘éiﬁbgbﬁ’i&
B FEAFTFE T ARATG T R apss RHL ’?‘s‘gg

A 3 «E?’ #\j\m*’ﬁ 1 Sk BB R j\m‘? ﬁ;:}':}l\l-,‘\itfﬁg%ﬁ'f’:"% &Ko ¥
PR R R R E T SR A R et
W ogn AT B R M

3. R *& % (Risk approach) :

BT b G E e IR0 RO AR A kg
SR Fh oS - A ERLSEE R T SR
s l’_rh‘;igg_g i+ i 4y u:g‘ﬁo,?;,;;.ri-? é‘)}, x,é;;;g O T A

(|mpactthreshold) R ﬁa'ri » TR A E R R mLﬁﬁJ

F bt 2 R SIS
% e m l&-:}j%;% FEEE  -BERE > FEFBREAGFEEZR
-;ﬁ B i+ #r§_IPCC ;2 v EE - TR %‘\Eﬁ".{?ﬁ}%@_’? At g
EBRGHFTY 0 RTINS g ERTF] 0 FLAFEFREET S
I'V'Fiﬁ;f? i B e :ﬁ FEHEE R 2R ek ndE B ]&‘E‘J}f{‘@"v"ﬁﬂ
& o
A
T TR I BTy
EEFHB AR el BT T AR B4R e B o3F2 2 p IPCC

F EEFEE2AFTL 2 FR gg;#g x% * 4p 31 (IPCC General
Guidelines on the Use of Scenario Data for Climate Impact and
Adaptation Assessment, IPCC-TGICA 2007)# B~if * *t AL T 7 e
W*"* el R (BF LT e A FERP R ERB) 2 F
B(é 2 AP BB TN~ 2 F) BFRIETAE B 5
e

?i % o IPCC#-F s A B4 44 2 = s al
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1.

B 50 HS o 8 F RIS

& = §-3 (synthetic scenario)

= o

& = 18 b 18 (incremental scenario) » ¥ 4F 2§ i % =
RAEFFENE b R R A KR4 1°C2°C; & %
FEHR 5% 10% - FEBEAYPFT L ALY ~F S E
BELH

bo

#g v* 8 (analogue scenario)

= 22

#'TLL 'F‘?%!?%E"J E: 1’\ «‘F‘ b S\z#\j\sﬁ Ilf F"'l msﬁ E i 4

) ﬁ@ﬁﬁwﬁﬁ (22 F iFedriis A kfge éﬁ
%) F””%E—%EF‘P‘(‘T?F—#«s\zmiﬁup%ﬂfﬁgmf’rg%
ﬁrﬂi1$nf ) o

F 1% -7 -8 (Climate model-based Scenario)

F oE Rl B & 2 A F %k 5" (General Circulation
Model, GCM):hZ 1+ » B AR R & > L 1REH0RY R
&ﬁ%%%@ﬁéﬁ’%&é%£*ﬂﬁ**%ﬁﬁyp°
GCM & - %4 feandicid i #-3] (numerical climate model) » ¢

FAF S BESAR B R 'gﬁﬁwwmﬁa%ﬂﬁﬁ7
{ﬁ W—i*%£é1¢$ﬁﬁ&%&iﬁﬁkiiﬂi
% L

210~ = F BB BT R

5 A

| ke

Rl FlEFRR LY 250 | AFRREITLIBER 89S
'ILSE’;? FINE R B R T A | AR F EHAR4
g A2 R

R | B R TAR TERELT | PR RS T F FEL e
Fil Eooom g B iERRE S
B2+ # 1% (paleoclimatic)z # i | % f #2x9rik > #7020 € 22 R K f
FBAA S RV TG | BRABSREE RF]T R
PR BE R RAT UL R | T FEREFBE DY ARp it ¥ -
4 ik Py PERAOTETR O BN AR

T R j\g‘?ﬂ;’:
# il L RN D -EA = S EEEHRL R Y
5

TR KR AR ERL

FHH 3 o Rimehy IR B B R R B ek hilicdy
?ﬂ*%i?#ﬁ’4?ﬂ*ﬂﬁlk%ﬁmﬁ%¢%°@$
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RITRAAREFR A NTALT LR G IF 2 L2 3 R
iﬁ@ﬁﬁ?&?iw$fm'f;Wﬂ#?§E¢Aﬂ1**“Qwﬁiﬁ
BB EE  AE R 0 U B R R R o

1. H *3& /2 (simple interpolation)

&%Eﬁ%QE%ééE%ﬁﬁé’mﬁ%%M ES
%TL ’ ;Izi‘g:__a Ij g:_ 12 /z_l: 'g"(’f %/\%} ﬁi " ’ ,“}\ ﬁ*/i‘;ﬂsf}j%
REGS2RTF o

2. kiLi3t': ® R (statistical downscaling)

AR B @FETEFERF( o #AFRE A E)SE
*CRALRIFS 2 B m L > (b)#-w it MR Y 1 GCM

AN R R AP R Y B
FlF 2 BB BT B o

w
<l
‘m
_,4_
Fvﬂ

# ik #5-7] (high-resolution dynamic modelling)

BT AL B RITRF BN T F EERT A

(1) # & 5 Ffict = (time-slice experiment) ; & %47 & 5 GCM »
@%?%&ﬁm

(2) + 1 34272 (stretched grid experiment) : j#47 & % % 17 GCM »
Hoo 3t E BLELRIS % DfR T R BB

(3) &5\ (nestmg approach) : & * GCM & ! 73 "TF 2 #-7)
(* 5 % ¥ § iz #5°3) (Regional climate model, RCI\/I)

AEZE : 7
ﬁ’i;r)iim" 5 R R
T R TEF T IR e e
SRR L LA v o Ptk
Boi B Aig ¥ e g i Fst
% o
B T B PR R R s B ER I ® LR S
,g , hgg TR T s A4
5 % GCM i BERARTY
A d1 R
3 AT A TP e
7 Ll

FH AR ABBER
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B RERCMAF i R B2 50 @A F R4 7
MADNFHBRARESF EHFERE Y Z B F 23 F 4 (land
atmosphere feedbacks) -

GCM #ARL & &g £ R A S dado2 7 i ficd] > @ GCM F
FLAER R 5 dm iR 0 BIR TR AR PR A (A0t ©OR)T R
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(&) Changing Course
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4, % FAPREES € ¥ 4 3°C~2°CHr 1.5°CHRBL T Flse R A 4 1
FLA O HKFELEEZABFBRT O E LB 3.21% ~6.94% Ar
10.74% ;
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2 WA SR AR R T L #ed 12 v E R g A ko

FHEAYTe 205HEZ I FEFBERG AP ELAPHRE
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@ . . Ypmores @- .
Scenarios ~—~ Outputs Resolution of
- azaiys analysis
*Counterparties)
Vi
=AG bt
\Y4 A
3°C
Scope Depth
2°c
Macro environment
Supply chain
<2°C
(Y sensic
@) —

Bll-FmArirg 2
F# k& © UNEP Finance Initiative (2019)

>

FRAT R SR MR 62 ARG F T LW PFE 4T

1. FHRE %

Physical Risk Impact Assessment

Sensitivity

Exposure Adaptive capacity
Economic dependence
on climate-exposed
sectors

Fiscal and monetary
flexibility, development
level

Economic
diversification, location

Macro
environment

@ Supply chain

Operations
and assets

Supplier natural
resource intensity and
shock resilience

Location of suppliers Producer capacity to
shift supply chains
| Scope of
. ; assessment
© 2|/ ty © - %
Sectoral/facility type Reslinceon

Location of facilitie g
i s individual facilities

Market sensitivity to
weather events and

Producer capacity to
shift customer base or
pass through cost

Location of sales

price shocks

I
Depth of

assessment
Bl 12~ F HA & A 47125
7 4% &k J& : UNEP Finance Initiative (2019)

(1) RUEBER  BFAFFEELFEARAN M EAF A
THERRURMNT RIS ARILAT R AFF AR
BB B R o Rik(2 GDP)eni A £ o AR EFRT
FiEelslie i e e T R POPERS Aok
ARGRBIER R T N EERTENFRL cH LR
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(4) #F B FEET A€
W EAT EhY R T
y:3

LR F R By o

A IR R R RERF AL CH
FADS SAER eI FEESP -

2. #IAh s

: r emissions Producer capacity to
{ i y shift to low-carbon
ol throug suppliers or inputs

e
% Operations Producer emissions Producer abatement
and assets ie intensity potential

ence shifts, price | Producer capacity to
n, consumption | shift customer base or

intensity pass through cost

IR S SR
fE@F £ IPE

Depth of
assessment

Transition Risk Impact Assessment

Exposure Sensitivity Adaptive capacity

(jiT Maceo i Dependence on Fiscal and monetary
| aRviFohment iver ion, smmissions-intensive | and political flexibility,
political climz development level

+ fg’#—%]z)

Scope of
assessment

Bl 13~ AR & & 47125
F# % & : UNEP Finance Initiative (2019)
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(#5) Investing in a time of climate change

Mercer(# & BE R )*>Tpt A T AR 2 3 Il e BLF) R #E 31 5 1740 B 4K
FhG: AET TR TER) T %ﬁh ‘i > R (1) s
(P) » #rw # B © * tF z % (Transformation) ~ 1% F & %
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(Coordination) ~ 4 & #& 3% (Fragmentation-Lower damage) ~ & & &3
(Fragmentation-Higher damage) > #* » ZL%]% fre A3 & § F45
7 Thosdph o UL R SR EIFH IR #-H & L‘;JF,\F. B sE
= %FA‘ ) fie o

1. 74 (Technology) : 78 & # e 3 $ 2 42 5 & 37 0 Mp st
e &JL B R A RitE ~ /}é\‘ ‘%EP\#L.EE’ 3 E{E‘ﬁ?)& B o

2. 7R 82 (Resource Availability) : § iz €8 % p R{ct 7 F iR
TR MR e RBOETIEE RV ERITFAE

He

3. (Impact) - # ERBHFTHER AR E ol fmhx §F E 2
ARMAAF A frEirr ¥

4. 7o (Policy) © Fefrs i P B 3 F WP B ol 22 MR o
dot B R RS RTF PR RV R R F MR o

i?%ﬁﬂwﬁmﬁr FE LR A (JAMS) 1T L A & A 453
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1. ~ tgezz % (Transformation) : $% B~ % 53 & {7 & R & § iz %18
EA RS ERF A FoumarRE S LR L 2020 & RS
iE o 33 2050 & " M 56% e A & (4P ﬁ; A E PR 220 R
TR 1 SR L et S SRS I

2. £ i¥(Coordination) : Ft R & F e iFd F I s » hid &
SR A e F R A B30 C o p > 2030 i Pl
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AP 370 RS F ARy B0 1t B ik SRR AL R 75%)¢

3. ™ & B4k (Fragmentation-Lower damage) : 4 7 § % 7 H 2 %
L0 BERAFAZE 4 Co > 2040 i Plpidg o P R
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() Preparing Portfolios for Transformation
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(»\) Investor primer to transition risk-analysis
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(/) How can companies considering TCFD recommended scenario
analysis provide disclosures that help investors: a short guide summary
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Figure 1: Risks and opportunities assessment of climate risk factors with a high likelihood defined by a 2°C scenario
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SENSITIVITY GUIDANCE

The Group’s guidance for 2017 is subject to considerable
uncertainty, not least due to developments in the global
economy, the container freight rates and the oil price.

The Group’s expected underlying result depends on a
number of factors. Based on the expected earnings level and
all other things being equal, the sensitivities for the calendar
year 2017 for four key value drivers are listed in the table
below:

Sensitivities for 2017

Factors Change Effect on A.P.
Moller - Maersk's
underlying result

Oil price for Maersk Oil* + / - 10 USD/barrel + /- USD 0.26bn
Bunker price +/-100 USD/tonne -/ + USD 0.4bn
Container freight rate + / - 100 USD/FFE +/-USD 1.1bn
Container freight volume + / - 100,000 FFE + /- USD 0.1bn

*) Sensitivity estimated on the current oil price level.

Figure 2: Example of forward-looking financial sensitivity guidance
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Appendix — Factors potentially to be considered

This Appendix provides a high-level overview of potential base factors a company could consider when
starting scenario analysis of climate change impacts. Since companies vary significantly depending on the
industry, geography, and other circumstances, this is a non-exhaustive list and does not comprise a minimum
requirement list. This overview is provided to assist companies that find it difficult to define a starting point
when defining which scenario(s) to work with, and what factors to consider. It is expected in time, when more
analysis has been performed and scenario analysis disclosures made, it may be possible to determine
minimum required faf tors, pot tentially per sector. This will enable reporting to be more comparable, and
decision-useful for investors'

 Market and technology shifts
« Oil price (remember to coordinate with the regular sensitivity reporting to avoid double counting)
o New technologies; and
« Old technologies to be phased out

* Policy and legal
e Environmental taxes’®
« New/different reporting demands; and
e Bans and restrictions of combusting or emitting specific substances

e Physical risks
« Physical changes in weather patterns, both extreme (acute) and climatic shifts (chronic) in areas
where:
operations are located
production of raw materials/ ingredients are grown;
customers or end users are situated; and
« Changes in transportation possibilities (e.g. new water passages, closed or damaged
infrastructure such as main roads. etc.)
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(+) TCFD Landscape
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Scenario
Provider

Sector

Est. implied
temp. rise

|EA World 2020 | NZE2050 (Net Energy 1.5°C | outlines necessary technol-
Energy zero emissions ogy, policies and behaviour
Outlook by 2050) change necessary to bring
(WEO) about net-zero emissions by
| 2050.
[updatﬁd SDS 2020 Energy 1.8°C (66%) Takes in to account social
annually] (Sustainable 1.5°C (50%) (SDG) and climate goals
Development
Scenario) |
STEPS (Stated Energy 27-3.3°C | Takes in to account stated
Policies policies (replaces the New
Scenario) | Policies Scenario, NPS)
Delayed Recov- Energy |<2.7°C STEPS with a delayed recov-
ery Scenario ery from pandemic
(DRS)
|EA Energy 2017 | B2DS (Below Energy 1.75°C
Technology 2 Degrees
Perspec- Scenario)
tives{ETE) 2DS (2 Degrees Energy 2°C
[2020 Soenal) |
release RTS (Reference Energy 2:75°C Takes into account existing
feeds Technology energy- and climate-related
into SDS Scenario) pledges, including NDCs.
scenario] |
IPCC 2014 | RCP (Repre- All 1.0°C (RCP 2.6) | RCPs outline pathways
sentative sectors | 1.g8°C (RCP 4.5) | according to different levels
Concentration . of radiative forcing in the
Pathways) 22 cLePran) CMIPS
3.7°C (RCP 8.5)
IPCC 2018 | SR15 All 1.5°C Set of P1-4 pathways to meet
sectors 1.5°C target, building on RCP
19
NGFS 2020 | Orderly All <2°C | Both orderly and disorderly
sectors have alternate scenarios
| with limited or full CDR
Disorderly All <2°C . Higher transition risk than
sectors | for Orderly scenario
Hot-house All 3°C+ Only current policies imple-
World sectors mented, not NDCs, i.e. equiv-
| alent to IEA STEPS
OECM 2020 | One Climate All 1.8°C | Minimal CDR. Released
Earth Model sectors | 2020.
PRI Inevita- 2020 | Forecast Policy All 1-5°C | Based on the inevitable
ble Policy Scenario sectors policy response to meeting
Response the Paris Agreement.
(IPR)

Table 4: Overview of climate and transition scenarios
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Figure ES-1 |
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Pathways

Variability

Adaptation and
Anthropogenic Mitigation Actions
Climate Change

Governance

EMISSIONS
and Land-Use Change
Source: IPCC (2014b, p. 3).
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Figure A2 |

=

Retrieve the highest inundation depth
within a buffer zone (= 0.01)
by return period

Depth-probablity curve

Vulnerability Look up/interpolate
factors' disruption days ata given depth

Loss| pmbabvnv curve

Take the integral before a given
exceedance probability (=1: 250 or 1:10000 )

v

{ Estimated disruption days in a year 7

Installed N
capacity Model generation losses
3

& npt () Customizable input

(@ Output Customizable parameter
Notes: REID = iverine and coastalinundation datasets; EGL = estimated generaton osses
(Eq.A2)
EGLgnnuat = P * PHgnnual
Where,
= EGL,nnual is the estimated annual generation losses in
megawatt-hours (MWh);
W DH, il is the total number of disruption hoursin a
calendar year; and
= p is the installed capacity in MW.

B 19 ~ WRI # (-5 -k 2 F 88 B & 3= 6 on AT
ZORZICIE © WRI - ASSESSING PHYSICAL CLIMATE RISKS FOR THE EUROPEAN BANK FOR RECONSTRUCTION AND
DEVELOPMENT’S POWER GENERATION PROJECT INVESTMENT PORTFOLIO



TEMFE SN ESELE LT Y WRI R TR TAE
FOARE R s B A@E R TR TSRS BE
TP 2 ST Sl T U g e B

Table 3 |
DATASET VARIABLES/ATTRIBUTES | HISTORICAL PROJECTION | TEMPORAL SPATIAL REFERENCE/SOURCES
| TIME SPAN TIME SPAN RESOLUTION RESOLUTION
Climate hazards
DynWat Global Water temperature 1965-2004 2010-2049  Daily for historical 0larc Wanders et al. 2019.
Water Temperature period; weekly forthe ~ degrees
projection period
NASA NEX-GDDP Air temperature; 1950-2005 2010-2049 Daily 0.25 arc Taylor et al. 2012.
precipitation degrees
Aqueduct Water Water stress; blue 1951-2010 2025-2035 NA Sub-watershed ~ Gassert et al. 2014;
Risk Atlas 2.1 water availability; Luck et al. 2015.
water consumption
Aqueduct Floods Inundation depth 1960-1999 2010-2049 NA 0.01arc Ward et al. 2020.
by return period degrees
SPEI SPEI 1965-2004 2010-2049 Monthly 0.5arc Vicente-
degrees Serrano et al. 2010.
ERA5 Wet-bulb temperature; air 1980-2019 NA Daily 0.25 arc Hersbach et al. 2020.
temperature; precipitation; degrees
dew point temperature

®] 20 ~ WRI % %8 b *& T4 B H
T %k ¢ WRI- ASSESSING PHYSICAL RISKS FROM CLIMATE CHANGE: DO
COMPANIES AND FINANCIAL ORGANIZATIONS HAVE SUFFICIENT GUIDANCE?
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#H 2 L- L WRIF ® 35 3| Aqueduct 2k:E Visit Project 35 ]
Tool — Aqueduct Water Risk Atlas -

woRtn
RESOURCES
INSTITUTE

Data
Datalab Data Platforms

Reach an Expert  Open Data Portal

Open Data Commitment

Resource Library

Water, Peace &
Security Partnership

The Water, Peace and Security

(

Launch Platform 7

Energy Access
Explorer

Ocean Watch

The Ocean Watch open data

> DONATE

Aqueduct

Using cutting-edge data to identify

A mapping platform that provides platform delivers science to policy and evaluate water risks around the
Partnership was founded in data and tools to advance affordable, makers developing sustainable
2018 to pioneer the development of reliable and modern energy for all ocean econom a
innovative tools that identify and people. operationalizing integrated ocean Launch Platform
address water-related security risks, management
Launch Platform 7! Visit Project
Launch Platform 7
Visit Project
Our Aqueduct tools include:
Agueduct Water Risk Atlas, wlich maps and analyzes current and future
water risks across locations;
Agueduct Country Rankings, which allows decision-makers to
understand and compare national and subnational water risks;
Agueduct Food, which identifies current and future water risks to
agriculture and food security; and
Agueduct Floods, which identifies coastal and riverine flood risks, and
analyzes the costs and benefits of investing in flood protection.
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Macro-economics

o Drivers of economic growth and energy \
demand

o Capital accumulation and investment

o International trade

o Consumption and welfare impact

o Primary energy resources

o Energy conversion technologies

o Technological change and learning

o Buildings, Industry and transportation
energy demand

o Greenhouse gases
concentrations

o Radiative forcing

o Global mean temperature

change

e

o Greenhouse gases emissions
o Carbon sequestration

REMIND HAGKE

o Vegetation dynamics
o Hydrology

o Crop growth
o Carbon cycle

| o Agriculture and forestry

_’; o Bioenergy supply ’ "\n Air pollution and
i o Greenhouse gases emissions u )

QCarbon sequestration / health impacts

! L >
i LPImL | /V]AgP]E % Other environmental

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, impacts

®125 - REMIND-MAGQPIE % & =1 #i-7) = %
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NGFS/& * & b

1.% » NGFS » £ # 5 i #7] $#c & (https://data.ene.iiasa.ac.at/ngfs/#/login?redirect=%2Fworkspaces)

NGFS Pha ario Explorer

Welcome to the NGFS Phase 3 Scenario Explorer

n existing workspace or create a new one.

Create new workspace | | Impor

1.2 GCAMS.3+ NGFS: Energy demand and CO2 e...®

The NGES scenarios explore a range of emission pathways and corresponding
global warming trajectories (as compared to pre-industrial levels). Across all
ener histe th.

m its historical correlation with growth.

2.a GCAMS5.3+ NGFS: Energy system and policy 2.a MESSAGEix-GLOBIOM 1.1-M-R12: Energy sys...
Assumplions around carbon price policy are a key determinant in the
development of the energy system and emissions.

Energy system an... L)
Assumptions around carbon price policy are a key determinant in the ’ determinant in the
development of the energy system and emissions. g "

Last updated a month ago Last updated a month ago
Owner hadkstock Owner hadkstod
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R CAD SIS i
T b edp B B
Vi +

fiT RE

GFS Phase 3 Scenario Explorer

» NGFS#-i¢ * & ¥ *
2 RgERR Y o F
T% o

> Frena

Z AR R 0 BRE AR Y 2 i)
AP F L2 20TF .%]ZJ; -

o

Tg2rFLR

2L:% Create new workspace > i& J3

Downloads Documentation License About

i ?'T v 2Li% Documentation 4 34 P

Documentation

7 scenarios
1725 variables
301 regions

1 metadata categories

~2

L

Downscaling [GCAM 5.3+ NGFS]

Downscaling [GCAM 5.3+ NGFS]

Dowr

caling with input data from GCAM 5.3+ NGFS Details on the downscaling algorithm can be found here
501,

Jiasa.ac.atid/ep

Objective

The downscaling tocl aims at providing a range of pathways at the country level based on different criteria, to explore the feasibility

space of low-carbon scenarios. However, for the application to the NGF! narios, we have developed a single pathway for each
country that is consistent with the philosophy of the underlying scenario. The main criteria used in the downscaling algorithm are

based on two types of information

1. regionally aggregated benchmarks from |AMs and
2. observed historical data at the country level

converge towards the regional IAM results and could significantly deviate from the historical data.

Downscaling [MESSAGEix-GLOBIOM 1.1-M-R12]

) [REMIND-MAgPIE 3.0-4.4]

GCAM 5.3+ NGFS

MESSAGEix-GLOBIOM 1.1-M-R12

NIGEM NGFS v1.22

NIGEM NGES v1.22 [GCAM 5.3+ NGFS]

NIGEM NGES v1.22 [MESSAGEX-GLOBIOM 1.1-M-R12]

NIGEM NGES v1.22 [REMIND-MAgGPIE 3.0-4.4]

REMIND-MAGPIE 3.
REMIND-MAGPIE 3.

4

NGFS#t -2 #3] ~ 738 ~ S8~ R M T -
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3. EBHA e f i 8 (A~ = ¢ * 1.a GCAMS.3+ NGFS: Energy demand and CO2 emissions i¥ 4 7+ i)
1.a GCAM5.3+ NGFS: Energy demand and CO2 emissions ~

The NGFS scenarios explore a range of emission pathways and corresponding global warming trajectories (as compared to pre-industrial levels). Across all scenarios energy use is de-linked from its historical correlation with growth. Deep reductions in carbon intensity

are further needed to reach net zero carbon emissions.

Final energy demand CO2 emissions
6 scenarios 1 variable 1 region 6 scenarios 1 variable 1 region =
region: World, variable Final Energy . . i
600 Select Scenario Data Selection Regions Ranges Options
550
St =2 iy gy G T e Selected models and scenarios
Apply category & indicators Reset Deselect Update to default
_ Add all scenarios selection filters all version
Z 450
Select + = Model = Scenario =
400 GLCAM 5.3+ NGFS Delayed transition =
GCAM 5.3+ NGFS Divergent Net Zero
350 GCAM 5.3+ NGFS Current Policies
GCAM 5.3+ NGFS Nationally Determined Contributions (NDCs)
00 GCAM 5.3+ NGFS Net Zers 2050
2010 2020 2030 2040 2050 2060 2070 2080 2090 2100
Years GCAM 5.3+ NGFS Below 2°C
j Downscaling [GCAM 5.3+ NGFS] Delayed transition
0 Downscaling [GCAM 5.3+ NGFS] Divergent Net Zero
Select + = Model o Scenario o 0 Downscaling [GCAM 5.3+ NGFS] Current Bolicies -
4 LR} »
e FY
GCAM 5.3+ NGFS Delayed transition
GCAM 5.3+ NGFS Divergent Net Zero W Apply
GCAM 53+ NGFS Current Policies
GCAM 5.3+ NGFS Nationally Determined Contributions (MDCs)
GCAM 5.3+ NGFS MNet Zero 2050
GCAM 5.3+ NGFS Below 2°C
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4.3 > 1 1T % {5 » NGFSIF LK T eip T8 ~ S8~ ¥ %

® SelectScenario : ™ 1.a% ] - 8% Select fromlist i{ ¢ &

FR P B2 F EHR -

® DataSelection : y* & MEE i E H
$( ] 4-Price/Carbon, Price/Oil &) -

|

oAl x
Forcing

GDP (2]

Investment (1

Land Cover (&
Population

Post-processed (3)
Investment (3] 1

Energy Supply (14)
Energy Supply (TOTAL)
Average 2016-2030

Auverana INTA-2050

7
~

¥
G
(w

7

S#c > 2LiE Timeseries variables™ 517 {2 ¥ 15 4% M -5

TEET A

74

— oS
e LN A
CO2 emissions
6 scenarios 1 variable 1 region =
Select Scenario Data Selection Regions Ranges Options
Groups
All Energy Emissions  Others
Timeseries variables
N
Emissions|CO2 (TOTAL) x
Show all variables in dropdown menu
Variable Unit Scale
Emissions|CO2 Mt CO2/yr Linear (per unit)

+ Apply



Regions :
[ 3

P BEE B B FATHI R RS 3 & o % 0 ANGFSH B2 AP o
%i§ﬁ°

Range © ¢

Select Scenario Data Selection Regicns Ranges Options

Regions
World x taiwar‘

GCAM 5.3+ NGFS (1)
Taiwan

Individual Countries and Regions (1)
Taiwan

NIGEM NGFS v1.22 (1)

Taiwan

LT 16 1950F ~2100 - EH A T2 E R R R o
Select Scenario Data Selection Regions Ranges Ciptions
Years
1950 1965 1980 1995 2010 2025 2040 2055 2070

2100

v Apply
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® Options : A7 1 ¥Panel € 374 2 2 37l it 0 & T S T EE L MOF A S NETRR LR B2 4
) -

Select Scenario Data Selection Regions Ranges Cptions
Panel name
CO2 emissions

Panel description

Enter panel description

Line chart Bar chart @ Table

Type of visualization for data {can be also changed on panel toclbar)

Show as

Update

v Apply

e fs o BREAPPly > A g RB HERTANAITEE o
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5. % otk B F R Sk

1.a GCAMb5.3+ NGFS: Energy demand and CO2 emissions ~

The NGFS scenarios explore a range of emission pathways and corresponding global warming trajectories (as compared to pre-industrial levels). Acrass all scenarios energy use is de-linked from its historical correlation with growth. Deep reductions in carbon intensity
are further needed to reach net zero carbon emissions.

Final energy demand

CO2 emissions

77

6 scenarios 1 variable 1 region = ‘ 6 scenarios 1 variable 1 region =
00 region: World, variable: Final Energy 50 region: GCAM 5.3+ NGF S|Taiwan, variable: Emissions|CO2
300
550
250
500
200
= B
3 g 150
=
100
400
50
350 .
[ L 2 —()
300 -50
2010 2020 2030 2040 2050 2060 2070 2080 2090 2100 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100
Years Years
. . _ -
CO2 emissions = A k2 uwEOO Lo B &=
- i Csv
6 scenarios 1 variable
KLSX
Select Scenario Diata Selection Regicns Ranges Options
‘_',/l‘( .-Im ‘pw.-r AR i r 'ﬁﬁ [ 2, ‘\: 2 /_/Qé‘ﬁ-./ j(‘,i'_ ™\
Bl A (s 7 BhiE EFH R FEE DRI EF LK DT AT
Model Scenario Region Variable Unit 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
GCAM 5 3+ NGFS Delayed transition GCAM 5 3+ NGFS Taiwan EmissionsCO2  MtCOYyr 2838677185 2837470934 2776961063 2760340651 2731742851 2684191319 2257338425 1702203291 113383691 727059789
GCAM 5.3+ NGFS Divergent Net Zero GCAM 5.3+ NGFS Taiwan EmissionsCO2  MtCOLyr  283.8677185 2837470934 277.6961063 276.5564046 2064098430 150.0049771 1433083626 108844786 734133833 42.18669833
GCAM 5.3+ NGFS Current Policies GCAM 3.3+ NGFS Taiwan EmissionsCO2  MtCOLyr  283.8677185 2837470934 277.6950975 2760898601 273.1840002 2684205346 2920321563 2934373662 293.3668302 295163311
GCAM 5.3+ NGFS Nationally Determined Contributions (NDCs) GCAM 5.3+ NGFS Taiwan EmissionsCO2  MtCO2yr  283.8677185 2837470934 277.6961063 2765317717 2787288104  277.664774 278300262 2768576163 2732415794 2741535901
GCAM 5 3+ NGFS Net Zero 2050 GCAM 3 3+ NGFS Taiwan EmissionsCO2  MtCOyr 2838677185 2837470934 2776961063 2760569548 242038134 2030665044 1518474076 1140716037 7908532894 3228014918
GCAM 5.3+ NGFS Below 2°C GCAM 5.3+ NGFS Taiwan EmissionsCO2  MtCOLyr  283.8677185 2837470934 277.6961063 276564350 260.1048487 238.1403473 2060830574 1729216917 1393330897 1064712476



(2) # 3|k & 7 H(Transition risk framework)

ClimateWise & 3% 7 "¢ 3538 2= % ¢ (Insurance Advisory
Council)£] =+ 2016 & - # 5 & 24 & K & ’ff% X B g gy

e ke HF R REDRHL S TR E F SRR
FlEF LR S SR g gk TR § F R i

4 o

Flm p7A CllmateW|se ﬁig:;"lli % ’%H# o

ClimateWise 2| b "% 2E H5A 5 = < HF > Z H I E p b
REFREFTTR 2D HHLFAT LR NT - [FRERY

N

# 13 ~ ClimateWise # 4 b & 7F HH ¢ ~ LT TR > &2 5

# B2z LFF R e
o _ PR T e bR | AKRT £ARE S A0
/5}? g g i

REFTAEFRA BT AR
HA- RETAEE | FRATAVIL RSk
"% B X BRd F) 5 2 3E 7R
EHFT ARSI PED
AT RIS G

744 k& : Cambridge Institute for Sustainability Leadership (CISL) (2019). Transition risk
framework: Managing the impacts of the low carbon transition on infrastructure investments

SRtk % https://www. cisl. cam. ac. uk/resources/sustainable—finance-
publications/transistion-risk-framework-managing-the-impacts—of-the-low-carbon-
transition-on-infrastructure-investments
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ClimateWise Transition Risk Framework
Quantification of transition financial Impact

Portfollo Risk Asset Impact Financlal
& Opportunity Exposure Identification Modelling Analysls

Infrastructure Risk Exposure Matrix Asset Impact Identification Methodology Financlal Modeling Analysis Guide

Interpolate
Assess
eI ’ financial

Gl materiality

v v

Identify Assess impact

Overlay matrix } iy Apply asset > on finansial
'ers

to portfolio assettypes methodology

v

Define
asset risks
and opps

Inform Investment strategy

Bl 26 ~ #E A b & 3E ﬁ'—m A28

F 4% kR © Cambridge Institute for Sustainability Leadership (CISL) (2019). Transition risk
framework: Managing the impacts of the low carbon transition on infrastructure investments

- FRER T LR RO E

i * LA K k& &L (Infrastructure Risk Exposure Matrix) » 7%
BARFE T FERFYPRLT  FTAEEY Vi kGt
s ¥ EL% ilj i3 Ké;f KE%EE’:E&% 4r E’f”'l‘ﬁ'}i s 14 ‘]:,:,Eé % HF 7 _% S
fegr A & o

B OAAE R B L R

A R
R E T S EER S *’*%ﬁ%%’gﬁéf
B E EA ay B i R E 3 (World Energy Outlook, WEO)
B0 d P P E T (Z F R ) F8 2 2°C 5
ﬁ“%”iﬁﬁﬁﬁ“@°f%ﬁ%ﬁ%ﬁ%ﬁmﬁ%’
[V ,ﬂ_:.xim,—,g * 2 B EP 4ot 14

" WEO F3u 3 E_pF - 4 12 |EA chit iR 98 ¥ 35 (Energy technology Perspective, ETP)
g WEO W8 SR Fl4eT  (DWEO B3 £5/M 2B a5k : (2 F + 5487 4 22 TCFD #
PR B S QR ERNAFEINF ORI HEF R A PHBEFAET T
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® 7 B HFRASTLF K| [ FEDEYG W BB
R O LAy M Ea| @k [EAWEO b T3
® it a Rtz MELA | B¢ FCREH > M2 ETP eh
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TERE
KREZR A% -FWfo [ FMRG LPRLUIR ® iR IEARF R Tah
VIR WA W NI SN E Tt A IjD(fs - ;i o
Py Oy E e psad g | OB DA ATERITE
‘%‘%E‘Uééﬁéﬁ%c@?}» T e BEL A r & ETP ed Jaili
‘ ) 5 (Reference Technology
A eE ~FARE 13 F .
@ PR B AL RS e B2 1 Scenario, I?TS) |
5 EHE 0??&&¢ﬁ&$§27
C
2°C

O LE NI T 4 MER
% 450ppm CO2 » #-+ 8
I 2°C s 5y
50%

® i+t IEA WEO 450 I
% » 22 ETP2DS 4

£
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P

OLEES S W e LS 5
B o Ayl L F AN SE R
3 ?7112‘53’% ¥+ %’mj-&r’r % 15 -

% 15~ 73555 7|13 8 )

& i B & P 75 S5 60 )+

BN E |38 B K B

iRl )

TIvIE R

=
FTALN | R E2RER | FEARTEXFAM D Ao

YR | FREB AR | REEE S A R

C. 3&fp MaxsRd: B3 H 7 A1 = 0 5
3‘—9‘(@’ w {'F—f‘ ~2°C 'r%—f,?;) ~ A PE-E%F.;‘*%, 5 B4
FlF e TV FRNRT e X @R R
AFEELDREPE LhCRARRT G

SERImERE

(1) Quantify changes in coal-fired power Coal-fired power demand (IEA WEO NP vs CP) decreases by more than
demand (IEA Paris Agresment (PA) vs o AL 25% by 2040, as coal is squeezed by confinuing strong demand for
scenarios) to determine macro risk natural gas and increasing uptake of renewables and nuclear

~ =

Financial driver contribution to asset Risk/Opp

_ e

financial performance: -
High Opp
o .. Ll

Medium Opp
- e WL T A e
B .. 4 M iksRe e
F)F HE B Low Risk
3T MR SR Fl S fg.'g 40 H - Med Risk
$E A A4 IR BANE- 3 - High Risk

.

B 27~ £ @3 b & PR
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@ * ClimateWise % = B {8 A # 2 % £ ‘& & 'L
(https://www.cisl.cam.ac.uk/resources/sustainable-finance-
publications/transistion-risk-framework-managing-the-impacts-of-
the-low-carbon-transition-on-infrastructure-investments) & » & & i&

T 511-)4;,3? o

#H2- g% Risk Matrix 7 o vt 4t p PR F eSS
L,;-F'Vv' m%“ﬁ;}%,ﬁm"’,ﬁb l%;lé}g

P
=y
™
R
R

N3

ClimateWise

Step 1: Infrastructure Risk Exposure Matrix

Paris Agreement (NDCs)
2020 2030

2°C Scenario
2020

Legend

Geography 2040
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intioduction _, ik Maliix_ | MethodologyParis Agreement
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= (Methodology) » 75| $14% 2.7 & B b * i 75 585
5]+ -
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(3) Carbon Pricing Dashboard

Carbon Pricing Dashboard & £ 7 42{73> 2017 # ehs b} T 5 > J ik 228 5 B T 426 2 AR § ohiic
Pt o BBy A AE 2 2 E R 2T 4p B 3R £ (State and Trends of Carbon Pricing report) + -
Carbon Pricing Dashboard },’@;? B B

A.:& ~ T 5 (ent : Carbon Pricing Dashboard | Up-to-date overview of carbon pricing initiatives (worldbank.org))

@ THE WORLD BANK WHOWEARE ~ WHATWEDO  WHEREWEWORK  UNDERSTANDINGPOVERTY ~ WORKWITHUS  Q
IBRD « IDA
What we Do / Data / Carbon Pricing Dashboard
Ca rbo N P ri Ci ng Da S h boa rd HOME  ABOUT [ETS & CARBON TAXES | CARBON CREDITING ~ WHAT IS CARBON PRICING? ~ RESOURCES
KEY STATISTICS ON REGIONAL NATIONAL AND Summary map of regional, national and subnational carbon pricing initiatives
SUBNATIONAL CARBON PRICING INITIATIVE(S)
+ _;A}
: 10 ¥
68 Carbon Pricing initiatives implemented A. . ‘.!" *
v‘, c..
“I
National Jurisdictions are covered by the § N ow

46

initiatives selected

4

'S ‘

[ ,
Subnational Jurisdictions are covered by ) -
the initiatives selected

36

In 2022, these initiatives would cover

11.83 GtCO,e, representing 23.11% of

global GHG emissions

@ ETS implemented or scheduled for implementation
ETS or carbon tax under consideration

Q ETS implemented or scheduled, ETS or carbon tax under ...

@ Carbon tax implemented or scheduled for implementati...

@ ETS and carbon tax implemented or scheduled

® Carbon tax implemented or scheduled, ETS under consid...
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https://carbonpricingdashboard.worldbank.org/

B.

% # TETS & Carbon Taxes ; @ % # ' Download ; 2™ FAEE - el Bl

IBRD + IDA

@ THE WORLD BANK WHOWEARE ~ WHATWEDO  WHEREWEWORK  UNDERSTANDINGPOVERTY ~ WORKWITHUS  Q

What we Do / Data / Carbon Pricing Dashboard

Ca rbon Pr|C| ng Dash boa rd HOME  ABOUT | ETS & CARBON TAXES | CARBON CREDITING ~ WHAT IS CARBON PRICING? ~ RESOURCES
Map & Data

Displaying Price for the YEAR 2022, for multiple STATUSES, for multiple INSTRUMENTS, for multiple JURISDICTIONS X
MAP GHG EMISSION COVERAGE PRICE REVENUE DOWNLOAD GRAPH & DOWNLOAD @

(7] 2022

o b [} m <~ wn e} ~ 9] (o)} (=] o o~ m < [T} (o} ™~ [+ [} o — ™~ m < wn [} ™~ [co] (=)} (=] — o~

(=) ()] ()] ()] ()] ()] ()] ()] ()] ()] (=] Q (=) (=] (=] (=] o o o Q — — — — — — — — — — ™~ o~ ™~

(o)) (o)) (=)} (o)) (=) (&) )} (=)} (o)) (=)} o o o (=] o o o o (=] o o o o o o o o o o o o o o

— — — — — — — — — — o~ o~ ™~ o~ ™~ ™~ ™~ ™~ o~ o~ ™~ ™~ ™~ ™~ ™~ ™~ ™~ ™~ ™~ ™~ ™~ ™~ ™~

Data last updated April, 01 2022

Prices in implemented carbon pricing initiatives selected —_ STATUS
=[] implemented
Alberta TIER
. Scheduled
Argentina carbon tax O
BC GGIRCA

[] under consideration
BC carbon tax

Beijing pilot ETS

California CaT

Canada federal OBPS
Canada federal fuel charge

TYPE OF INSTRUMENT
[] carbon tax

[] ets

] 29 ~ Carbon Pricing Dashboard & * - i

85



27 O N S N = s N H v o -_— 7 2% - 2
CRETH2ZAME AR a7l ot it TPrice; 2000 324 F ¢ 7 &3 % 1990 # 3
£ N e /3
2022 & z_ gt 21} #cdy o

D9 M British Columbia v
‘ A B C D E F G H J -
2 | Data last updated April, 012022
3 | Note: Nominal prices on April, 01 2022 Prices are not necessarily comparable between carbon pricing initiatives because of differences in the number of sectors covered and allocation methods applied, specific exemptions,
4 Name of the initiative Instrument Type Jurisdiction Covered Price_label 1 1990 | Price_rate 1 1990 | Price_label 2 1990 | Price_rate_2 1990 | Price_label 11991 | Price_rate 1 1!
5 | |Alberta TIER ETS Alberta N/A N/A N/A N/A N/A N/A
6 | |Argentina carbon tax Carbon tax Argentina N/A N/A N/A N/A N/A N/A
7 | |Austria ETS ETS Austria N/A N/A N/A N/A N/A N/A
8 |BC GGIRCA ETS British Columbia N/A N/A N/A N/A N/A N/A
9 | |BC carbon tax Carbon tax British Columbia N/A N/A N/A N/A N/A N/A
10 | |Baja California carbon tax Carbon tax Baja California N/A N/A N/A N/A N/A N/A
1 | |Beijing pilot ETS ETS Beijing N/A N/A N/A N/A N/A N/A
12 | |Botswana carbon tax Carbon tax Botswana N/A N/A N/A N/A N/A N/A
13 | Brazil ETS ETS Brazil N/A N/A N/A N/A N/A N/A
14 | [Brunei Darussalam undecided Undecided Brunei Darussalam N/A N/A N/A N/A N/A N/A
15 | [California CaT ETS California N/A N/A N/A N/A N/A N/A
16 | |Canada federal OBPS ETS Canada N/A N/A N/A N/A N/A N/A
17 | |Canada federal fuel charge Carbon tax Canada N/A N/A N/A N/A N/A N/A
18 | |Catalonia carbon tax Carbon tax Catalonia N/A N/A N/A N/A N/A N/A
19 | [Chile ETS ETS Chile N/A N/A N/A N/A N/A N/A
20 | |Chile carbon tax Carbon tax Chile N/A N/A N/A N/A N/A N/A
21 | |China national ETS ETS China N/A N/A N/A N/A N/A N/A
22 |[Chongaing pilot ETS = e N/A N/A N/A N/A N/A N/A
22 | [Calamhia carhan tax arhon tay Alomhid N/A N /A N/A N/A N4 N/A hd

Data_Overall Data_Emi1sion Data_Price | DatajRevenue | General_Informations ® P »
miE B B o - ] + 80%

5] 30 ~ Carbon Pricing Dashboard — & Z_i¥; o
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Programme Finance Initiative, UNEP FI)% # 2_ {(Good Practice Guide to
Climate Stress Testing) < > & £ & B3 7 § 1R 4 PR F25 > i&-
WP F RS RRE TR ER - R T ERE
(Bank of England, BoE)#4 {7 # iz & 4 :B|:#(Climate Biennial Exploratory
Scenario exercise, CBES)z. § % {31v 5 T 6|4 % o
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% F -+ {7(BoE) 2021 & g i & 4 pI3E(CBES)® » i * Early Action (EA) ~ Late Action (LA) ~ No Additional Action
(NAA)ZFEEHE 2B T Fe 7 28 - M- #32 §BE e A8 3 LD T

4 % ¥ Macro variables

real GDP

nominal GDP

Consumer Price Index

unemployment rate

corporate profits

household income

residential property price index

commercial real estate price index - aggregate
Bank Rate

Sterling ERI

PPP-weighted real GDP

policy rate

Crop and animal production

Forestry and fishing

Mining other

Mining crude petroleum, natural gas, metal ores
Manuf. other

Manuf. food

Manuf. beverages

Wholesale on a fee or contract basis

Wholesale of agricultural raw materials and live animals
Wholesale of food, beverages and tobacco

Wholesale of household goods

Wholesale of information and communication equipment
Wholesale of other machinery, equipment and supplies

Other specialised wholesale

Non-specialised wholesale trade

Retail sale in non-specialised stores

Retail sale of food, beverages and tobacco in specialised stores
Retail sale of automotive fuel in specialised stores

Retail sale of information and communication equipment in
specialised stores

Retail sale of other household equipment in specialised stores
Retail sale of cultural and recreation goods in specialised stores
Retail sale of other goods in specialised stores

Retail sale via stalls and markets

Retail trade not in stores, stalls or markets

Land transport
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2. %8 % ¥ Macro variables

Manuf. tobacco

Manuf. textile, apparel, leather
Manuf. wood and paper products
Manuf. coke and refined petroleum products
Manuf. chemicals

Manuf. pharmaceuticals

Manuf. rubber and plastic
Manuf. minerals ex cement
Manuf. cement

Manuf. basic metals

Electricity supply

Electricity transmission
Electricity distro and trade

Gas and steam

Water collection

Sewerage and waste
Construction other

Construction of buildings

Trade and repair of motor vehicles

Water transport

Air transport

Warehousing and postal

Accommodation and food services
Information, publishing and broadcasting activities
Telecommunications

Financial services excl. insurance

Insurance, re-insurance and pension

Real estate

Professional, scientific and technical activities
Administrative and support activities

Public administration and defence

Education

Human, health and social activities

Other services

e

&

RS RAMEAEIE f ST FREWBE R RE S SR e b P W b P AEETH




B4 7+ % & Financial variables

® equity prices ® high-yield corporate bond spread
® US volatility index ® SONIA swap rates
® government bond yield ® SOFR swap rates Euribor swap rates
® Overnight SONIA ® Solvency 2 Risk Free Rate GBP
® Overnight SOFR ® Solvency 2 Risk Free Rate USD
® 3 month Euribor ® Solvency 2 Risk Free Rate EUR
® financial corporates bond spread AAA-BBB
® investment-grade non-financial corporates bond spread AAA-
BBB
L oR* SRy FER/ES - ER/E £ %E /%~ governmentbondrate ¢ 7 1 £ ~5 #8210 £ # 2 #Ig ; Euribor »
SONIA -~ SOFR swap rates # Solvency 2 Risk FreeRate & & 7 1 £ ~5 #4 ~ 10 £ 8 2 20 & # 2 Fip -
2 % % # Physical variables
® Near-Surface Air Temperature, max daily (changes in °C) ® Land area exposed to wildfire, average annual (% change)
® Near-Surface Air Temperature, average annual (changes in °C) ® Land area exposed to crop failure, average annual (% change)
® Near-Surface Wind Speed , max daily (% change) ® Land area exposed to heatwave, average annual (% change)
® Near-Surface Wind Speed, average annual (% change) ® Sea-level rise, average annual (change in metres)
® Precipitation rate, average annual (% change) ® Change in tropical cyclone, frequency of Category 4-5 tropical
® Precipitation rate, average summer (% change) cyclones (% change)
® Precipitation rate, average winter (% change) ® Change in tropical cyclone, intensity (% change)
® Soil Moisture (% change) ® Change in tropical cyclone, precipitation rates (% change)
® Global mean temperature (changes in °C)
R IREG . T ERCERCFE 2R AR Ar £ ¢ - 488 P A Change in tropical cyclone j& ¥ North Atlantic

Northeast Pacific ~ Northwest Pacific ~ South Indian Ocean ~ Southwest Pacific 2 Global % # % 2_ #icdy °
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% 7] % # Transition variables

Carbon price

Final energy demand: electricity

Final energy demand: gasses

Final energy demand: heat

Final energy demand: hydrogen

Final energy demand: liquids

Final energy demand: solids

Primary energy demand:
Primary energy demand:
Primary energy demand:
Primary energy demand:
Primary energy demand:
Primary energy demand:
Primary energy demand:
Primary energy demand:
Primary energy demand:
Primary energy demand:

Primary energy demand:

Biomass
Coal (all)
Coal w/ CCS
Gas (all)
Gas w/ CCS
Geothermal
Hydrogen
Nuclear

Qil

Solar

Wind

End user cost of coal

End user cost of gas

End user cost of oil

Producer price of coal

Producer price of gas

Producer price of oil

Price of energy for buildings: electricity
Price of energy for buildings: Natural gas
New vehicle registrations’: ICEV % of total
New vehicle registrations’: HV % of total
New vehicle registrations’: EV % of total
Vehicles on the road: ICEV % of total
Vehicles on the road: HV % of total
Vehicles on the road: EV % of total

Used car price: ICEV

Used car price: HV

Used car price: EV

e

&

R SREE f ZEREFR PR AR EAEP Ao
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MR . ) "
e f HEHRARLCDBE & HMEEDHE
(ﬁ%ﬁggafﬂ*% (4o 7 8 & 1 1 % 30) oA ARA - 55
M E otk RRARHE A 2L
N1 A 4 % (ECL) Arlndadeinpg
g g (oM S ~ T AR ASM)

I

%ﬁ%ﬁﬁﬂ*”%é*i?ﬁ* ARk e BRI S SRR
FELF G AROELE s TR TR AERY G ¥
b B s p R R > U F RS e § RS
A& & =i #i-3] (Integrated Assessment Model, IAM) 5 7 2 = i & &
3o A Y ehRag T o T £ AR TR Y 22 2 1 P
ﬁ@%%ﬁw%anﬁzgﬁﬁﬁfwwﬁﬁﬂfﬁ@ EnEs
FERPRE: T ARERE EF 2 L& TR 0 afk ki
(trade offs) 2 *4|(constraint) + e fLit o AR A v 2R~ 4
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A 2. A 2 (outputs) B 1E 5 A3 R85 AR endl ~ (inputs) o
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PHYSICAL RISK

TRANSITION RISK

R

TERM HORIZONS

Physical risk is the risk to GS properties,

collateral or investments due to specific
weather events and longer-term shifts
in the climate. Physical risk has the
potential to reduce the financial value
of assets. Risks related to the physical

Transition risk is sometimes referred
to as “risk of action” in the climate
space. These risks emerge from policy,
legal, technology and market changes
as the economy shifts towards using
lower carbon.

SHORT / MEDIUM

. : . <7 YEARS
impacts of climate change include acute
risks and chronic risks. POLICY RISKS
LONG
Event-driven (e.g., Supply-side policies encourage substitution
ACUTE damage to assets from away from carbon-intensive technologies and
RISKS extreme weather events, products. Demand-side policies discourage
~ disruption to operations/ consumption of carbon-intensive goods/services
supply chains)
> 7 YEARS
TECHNOLOGY RISKS
. . Longer-term shifts
CHRONIC impacting resource
RISKS avatlablity (e.0., sea level Technology development and deployment

risk, chronic heat waves)

can affect competitiveness/demand of certain
sectors/goods

LIABILITY RISKS

Exposure to high-emission sectors can affect
current and projected resiliency of operations to
legal Liability and reputational damage. There is
potential for this to increase as the value of loss
and damage from climate change grows

] 33 ~ Goldman Sachs # & 4p B kb *& %5 %]

TR S
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%ﬁﬁﬁ&%@ﬁ@4ﬂﬁiﬁ%%T:

1. ,:wf"'v'JC'H}L Kﬁi%ﬁlﬁ ’ ;&lﬁ]ln\ ';‘l-—s—;fp E*"‘JL% )\g:@p;?m—, e
Fioeps qi 'T%ﬁév\%fr?’%?a‘%ﬁ R SVE A

2. BEBEEED i ROP R SIS 7R it - 3 £ &
BAEA R GEEFF (o BERGEE 3% JIL0FE) o

3' %&7\% ])kxﬁ‘*wa l%}?:leﬁ*f\#k IE‘} ~ P#’;%/{ﬁ_)’é/i”l‘j&
VR Y B fIE o R ;Jlj;ﬁﬁ:;}f;z VIR S P HRT
ELEAY T g 2L o

3. TRANSITION RISK STRESS TEST PROCESS

Our transition risk model takes current carbon dioxide emission
data, projected emission paths and historical empirical
relationships among equity prices, credit spreads and credit ratings
as inputs, and produces estimated risk factor shocks (for example,
equity shocks) on the firm's portfolio when transitioning from

the base scenario to a stress scenario. Losses, under various RCP
scenarios, are then estimated using these shocks.

Using our current approach, we have estimated the magnitude of
potential losses in equity investments and wholesale loans across
RCP scenarios. These estimates assume that changes in climate
policies have an immediate impact on market prices and related
economic and market variables. Under this approach, we are
actively monitoring the estimated loss impact from transition risk
to the firm but deem the impact to be manageable. We will continue
to refine our estimates and methodologies.

As a firm, we are beginning to integrate climate scenario analysis
and the associated proprietary physical and transition risk stress
testing capabilities into our Risk Management Framework. Further
integration efforts are captured in the Risk Management section.
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Exhibit S.8: New Climate Scenariosin 2021 Analysis

_ Disorderly - Delayed RCP 4.5 - Some RCP 8.5- Mo Climate

Orderly - Net Zero 2050 Transition Climate Action Action
Description Stringent climate policies  Climate policies are Emissions peak around Global emissions grow

and innovation, reaching delayed, which forcesavery 2040 then decline through the rest of the

global net zero CO, aggressive policy response century

emissions around 2050 starting in 2030
Expected Lsoc 18°C 2400 = 4.3°C
Temperature Rise * i ’ (L7°C to 3.2°C) (3.2°C to 5.4°C)
Transition or " " . .
Physical Transition Transition Physical Physical
Source NGFS NGFS IPCC IPCC

100 relative to 1850-1900. Numbers in parenthesis correspond to the likety range
te were developed ufilizing the Fifth Assessment Report of the IPCC

0L . Chapter 2. Available at: https://wwaipoc.ch/report/ar5/syn’ Network for the Greening of Financial Seréces ('NGFST). NGFS Scenarios
". Available at: hitps:/ Awww ng fs_net/ngfs-scenarios-portal/explora/
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Impact of climate risk scenarios on Robeco’s
revenue (in %)

0
1TL1LLL
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R R R

0
DMB Confidence  DME Double DNEB Policy DMNB Technology
Shock Shock Shock shock
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