S&P Dow Jones
Indices

A Division of S&P Global

5RE

Ben Leale-Green
=7 - T7FURXEb

VY —FBLOTHA 5
ESGH#

ben.leale-green @spglobal.com

Index Education

f]MEFVAF, EEEA, LU

TIEIT47 Y2l —

BEMNRARAFEEEBLANEEICERT L ERRENIBERROTE
D, [xy b -7y bA—F—-TI7A4T7VX] BLY [y
O -7y b 2PNV —=X AT F 7] ST 5 ER
BDEEITZNZENEILT7,000EFLELOI7T LI E>TUWE
g2,

HENGBELEMRTEZE L TH, HRIFLECYF U A% ERT
ERLWEEZONATLET (HE188B) ,

Befarte ¥ Rick b &, 1L.5CEEZZERT 570121, 2050
FETICREDRAREHELZRELYOICT H2HLENDHY £9,

H. 2CERZERMRT 2ICI1E, TN LY HIEL 2070~2080 FEX T
ICRESHRIREHEARELOICT IHENHY T,
EXIPRESRH X (GHG) HHEEHIE FEDF U A% BIT
%) TlE, INo0BZERICERL TWE—H T, HNEEMNRE
HZEEHEHIE (RIEFICT T 2HIED 3£ VBUITIEH SH DD,
LY LHINODOEBERICERL TLEL A,

S&P PACT™ 358 (S&P /XU B EEMTEEENEH) 15, MEXTAIA
RFICBZEERT 5 LD ICHKEFSNTLET,

' EREAERESE (2021F) , Ry O TIAT VR

2 xyb¥a - TEYF - wExPYy—X A>T F7 (2021 5F)

BHOVY—F, HE, BLUPAA Y FOREZIFLE DAL, on.spdji.com/SignUp ICEFLFZE W,



mailto:ben.leale-green@spglobal.com
https://on.spdji.com/SignUp

Climate Scenario Alignment, Net-Zero, and Uncertainty

P ERESREE (20214F) . v A -

4

INDEX EDUCATION | ESG

gy g >+ > X
LBE, 1.5°CHIZZ#
BT B2, 2050
FEF TICEEES X
HHEFEE L OICT
SUEDLB S, —7,
2CHIEZEFZELT 5/
1, ALY HLED
2070~2080 FEF T

(CBEXNE Y R E
FEEEOICT BHE
' 5,

v hta -

Ty b AV =R AT F

May 2021

Mk 1: RRRLDOFE

Current
+4°C Policies
Pledges ’
& Targets
+3C .9°

Optimistic
+2.6°C Targets

+2.1°C

1.5°C PARIS AGREEMENT GOAL

4Emmmm—— \WE ARE HERE
1.1°C Warming
in2020

PRE-INDUSTRIAL AVERAGE

Global mean Climate

temperature Action
increase Tracker

by 2100
Dec 2020 Update

HWRF: 094 X—F-Tovay- bZvh—, 020 12 AREDT — %, MERIIHPEHD-HIC
9,

BRENTH

iﬁ*kamﬁwb

Fy bR Ty b A—F— - TIATVR| BLO [y bEO -7
STTFTIREHIT, B EH 2050 £ F
TISEEDR A RHEAEBLYOICT 2EEZEZBIF CH V34, InkF=E

BEICBIET DEAEEIFFEI FILICH E-oT0Ed, InERlIF. Iho

Ty b XYy —X A=

DIMEARE EDLDICEREL, EBRICENGZEDL S ICEITTES D
NBEELRBLLG>TVLET,

SIESFUF ElF, HEREITKO 5N TV 2 EENR A RBEHE OHIR
ICEFTR=F74UF - LRULTREEDRARBEE (F/2131 7L
RELOREMNRARBE) ZHRT 22 THY, DT LEBET S
LT, RIEVFUADBED OB ONIIEREREIERICERT 52 &
AEBEE B Y ET, YRTF T 774F > RIBETEEINES (EV)
DTFIZHI - TxFRN—F - ZL—7 (TEG) 4. a“i’—h77rU7r%HR
RENTD-HDOFFRE L TIOEZEHEL THY . BITREICES

TI7AT VR

7 (2021 %)



Climate Scenario Alignment, Net-Zero, and Uncertainty

9

INDEX EDUCATION | ESG

ChoDAREEZE
DL DICEEREL, ZEE
ICFhoEEDLDIC
ETTEB» D EEL
HFEEL > T B,

Y BE TS 57
BfEZERLT B8/
I, FHRIS N -BEN
TICBEZFED S &
DEWHTHEZ0H L7
b,

YRIFF TN 774 F > XCETZEMES (EU) OF 2 =H - TFI/N—F - 20— (2019 &) ,

3. EEREE. EEEAST. AARERZENCZOBENERAIRET
HDHEEZTWET,

YH T FAETMEETY S - a2y —7 L (AMC) ®1.5C¥+ Y
F IV RTA=TF DT —R%ZFEALET, ZOT —XIFL5COHIR
AEICEY 2 [RUREEICET 2 BURR/ S*/)L (PCC) FFrliREE] 7
TEAINTEY., COREEEFIRESF VU FICET 2 EENRIFT®RE £
EBHT-HDTY, IMnIck Y, FRoxESFVFICET2RZNI Y
LYY REIBETEIENAIBEERY FT, ROEI P a3 »TlE, b
DREYF VA FREOBMRICOWTIRIEL £,

SUESZATLIIMEIER TH D~ HEATELESFLENKEZH ->TL
H, FkOSESFVAFAAE2ETIMMT I EIIRETHDIEEZ TS,

EFAEBELEELTH, T7—PTHREAEL ZRUHAE <1 Y
98, LEn>T, NUBETBIF SNERREERT 570101, T
SNFEHEUTICREEED S ZEABPTH NS LLEL A,
FkORBEL

BEOGRSF YA ERERTID, 744X —F-To¥av- by
H—Tlk, BEOBED, BBEACERINTLIENBLVER, &
KENHEE (BEISELBIRE - EERTOBIRIERE NS LR
E)K%mevaT%ﬂ%%ﬁtfmiT%

B EEAERTE /2L LTH, 2100 F X TICHERO YRR ISFEE
BRI DOKEEZFRET21CHLERZ EFRENTVET (MEXL1S

SREBITN>F~v—2, /Y

BENFov—20, BLUNSFv—2DESG BRI fTEN> N7y 2

Huppmann. D., Kriegler, E.,Krey. V., Riahi,

K.. Rogelj,J.. Calvin,K.. ...Zhang,R. (2019 ) , EBLA> X T LDHHZRAT

(IIASA) P EETIHATMEETY 7 - 3>y —3 7L (IAMC) D 15CY+ A - T/ 270 —-5 -5 —%,

Rogeljetal..
Pindyck. 2017 4.

954 A= -

Tovav - b7vh— (2020%F) ,

J. (2018 %) , F# AL BFICIE S L 7= 1.5°CAIEICEH T SHHES S F 1) 7

Lewandowsky, Ballard, ¥ & O Pancost, 20154, Wagner $ & U Zeckhauser, 2015 5

INUBES—Z > KA1 >+



Climate Scenario Alignment, Net-Zero, and Uncertainty

ERSINFELITZ
ZEL-BE. 2100 F
DRIENE D FIRFRNE
1#9 2.6°CE % 3,

FEE 8T AR TE IR
PREOoNB, EHEO
EERTBERAEN
BEIEL FF T NIL
g 3/FL, 2100 FDF
TEEBEEAREIES &
Do

1.5°CEEZZERT B
(1, 2050 FELEF TIZHE
HEZEEEOIZT S
WE DB B, —7H, 2C
BIEZEMT 312/,
FHLY BE 2070~
2080 FEEF TIZHHE
FEELOIZT BHE
b3,

INDEX EDUCATION | ESG

May 2021

1B) . 2ENLGEEOTRZENRTELELTH, [EZEICET 2BUF
/X2 )L (IPCC) HIBEL 5 1.5CEEAERT A L ITTEEH A

EXNINT-BEL T ZER LGS, 2100 F0,RENL D FEH REIZH
26CER Y xd, —7. REDERZ#]E LB TIIN29CELY X
IH, 39CIEEEICLD LORELHY 9, WERI TCHIROFEYKURNE
EEMRIOKELZ LICER>TWE I EZBERD L, 2100 FOFHELK
BICIEKELGREN DY £,

XEER L RESFYFORER

FEXOLSEYF Y AOBEESEEBRETL/-0C, MK2 TlE, T—%
NR=ZZBWTEBXYOZERTES LTINS F U FICEL T,
[EEXOEA2E] & (2100 FORBMO FEFRE] OBFKRERLT
WEd, I TIEFERBICHEBAGHEBRIEONET, SALI L, EE
TAZEMRTZERATNDIFNRELERINILT ST E, 2100 FOFHE
RELKEIZELS Y £5,

K%K 2 : 1.5°CEIE%#EKT BIC13. 2050 F£EEF TICHHHE4#EEFOICT IHE
BHY., 2°CBEEZEKT BICIE. 2070~2080 FEX CIcHEEA2EEYOICT
IREHRHD

Net-Zero and Median 2100 Warming % 2100 Year of Net-Zero: Scenario Category Median
R?64% ‘o
2100
& £ 2090
'Y i
] % 2080
2090 y
e | Q70
2 o | ©
% N @ o o N2060
1] L4 17}
2 2080 Z 2050
w o
0] T 2040
5 2070 L <1.5°C 15°CLow 1.5°C High 2°C Low 2°C High >2°C
é . ° . Year of Net-Zero: Percentage of Scenarios Predicting 2050
: S
2 2060 1 o 50
k] ) o Gl
5 o 0 .o + <15°C 340
£ . < 4 o 15°C Low 2
2050 o e 1.5°C High 330
¢« *g° 2°C Low S g
. o
2040 e 2°CHigh % 10
. * « >2°C 35
£ 0
10 12 14 16 18 20 22 = <15°C 15°C Low 15°C High 2°CLow 2°CHigh >2°C

Median Warming in 2100 (MAGICC6)

HAT:S&P X - ¥ a—>»X - A>T v o XLLC, Huppmann, D.. Kregler, E.. Krey. V.. Riahi, K.. Rogelj,
J.. Calvin,K.. ...Zhang, R.. EBRIGH >R T LDAERRAT (IASA) MEET HEETFMETY >/ -avy —>
7L (IAMC) ®15C>FUF - TI/RTA—F—HBLU0T—4%, 2019 FREDT — &, HEIFHBND - HIIR
RENTWLWET,



Climate Scenario Alignment, Net-Zero, and Uncertainty May 2021

EECOAEZEMT
BHFHEIHY 2050 £ TH
B5E. HE/T >+
SHYRICLBE, 1.5°C
755?57’%’)’5%@77“2?“5
EaER TEBHE

BV ABEIED B B,

INDEX EDUCATION | ESG

INooRBEVFYFIE, BEEEICE DLW THBINTWET GElIE
MEERIASRE) ., flZIE, L5CE LTI/ L—TRFanz>+ I +iE
[1.5CKME] . TLECZ/MMEICH —N—=>2—F] | M5C%ﬁ%:
—N=a— ] IZHEINES, INoDOATIV—BLUOATIY —
DITINL—TE, GEVFUAEEBELOFEICETIRFENI VLY R
ICEOWTWET,

1.5CHR%ZEMT 5213, 2050 FLEEX TICHIEEZEELAICT S 4E
BHYET, —H. 2CEBEEERT 5ICIE. Th &Y H3EL 2070~2080
FEECTICHHEZRELYRICTINENH S L HICBbNET, 2050 F
FYBRICEBERICET D EFRIZ LT VFDEIEEZRANDL &, F—
N=a—FrhRW, FLEF—RN=—2 21— DRENTHS 1.5C>F
U Tld, 2050 £ TICREBEYOIOET 2HEXRAZITE50%E R-oTWE
T, —H. 2C¥F U A TIE2050 F% CICKREY ABEZERT 2HEEN
FiErosh-oTWET,

ZNTIE, INIEEREERBICEDL S ICHEATES2DTLLIN?EZLD
BRERD, FEDFE X TICKEVYABREENT 28MERLTVET,
FEXYOBEZEMRT HFHEN 2080 FTH -7 nld. 1L.5CEEZEF/(IE
2CEEDERZ BIETHENBEYITHS LHICEbNEd, 7=7ZL
BEXnBE%z Lﬂﬁéﬂ%#2%031%5ﬁm\ﬂ%mzytyﬁx:
£5 &, 15CEBERTHEOANBIZELERTE RIS VATEEELH
VET, bBbAHA. TORBREZERTEHHE D HIE. T DEBEHERRIC
BRLTWEYFUFITL->TREY £75

S L HER MR RILZ H < D TRER M

BADEREKE, FEINZTMESFT VA, OLWTERELOOFEZED
SIICEREIEZIENTELTL LI NI T 7R —FICLY, B
TR RMR RIS F U F 2B T2 & T RERIFL5CYFUFICE
BLAEWT—RIIHT 2 TEREEZRNRICHIZ S Z & AgEE Y
T, AW T T A—FIIRERLY bBEYTHLAREMELHD L DD, &
TLLEFLWKETEDY £HA,



Climate Scenario Alignment, Net-Zero, and Uncertainty May 2021

XY 7 70 — FILIR
FEHL Y BB TH S
AJFEVED B B b D D,
DL BHLEEL L KE
T,

B8 L BT D
LECEBICERT 5
EWAEETH S D IE
BHICTHEA R
BARBSFL

M5 31, MEOBRKFNMDOKEED CHTHEEMEZRL TWET, HFE
TEDE D ICRERFBIDEL DD, HHEERETH I LIETESNH L
nNELA (IRL1TRINTWDBEY, HETDZLIEITES) , Lh
L. ERICIZ. BEOHBICH-2RxHFOEREKELZRBDH S Z &
lE. RNAJREE IEE A B WETHREETT,

M 3 DFEOWIRIE. BIEL 7%D R — XA TR FEEDTIHEDEE
BIRAZPFHEOHERZERL TWET, INIEKIEZENICEY 2 BUFH/<
I (IPCC) M15CYFUFIZERHLTHEY, == a— FA%H0
M HEWVIEF—N—2a2— bARENTH S I ExR L TWETW, &
DT F U FOT CREFEBMERSZERT 5 &, 1L.5CHRICART 5L
BlrFEFnEd, INIFBENGIFTUFTHY ., ENRAELHERTHS &
EXAFET, LoL, EBOBEROYF U FIE, FIEL 7%0EIREH %
-LTHELT., ROWRE O OER L, [MEBEDOA —/N—2a—+%
FLTWET, FEDOERIZ, MEDLHDWRENRHI ROFEHNZD £
FHRWBEDTFUFICHEL, BOBRE OMOEmBENARE CHo>TW
£9, INIE. ZERAFHIEERESD LECERICERT 52 L IdAJRET
HBHN, EBDICAMGIERICHRDAEEN RSV EERLTVET,

% 3 : FFRpG R R %8 < 5 TRERE

~7% Year-On-Year Decarbonization
~2% Year-On-Year Decarbonization
~200{ ---- ~3% Year-On-Year Carbonization
@
S
@
& -
a8 |
< 150 T
S e
0
5
I T
2100 F==""T 7T
=}
8
£
w
% 50
Q
20020 2025 2030 2035 2040 2045 2050

HAF:S&P &Y + ¥ 3 —v X - AT v ZALC, IFRIIFHABHDLDICIBRENTVE T,

YHYRFFTIL e 77 AF Y RIETERMNES (EU) OF 7 AL - TFRNR—F - ZL—7 (2019 F) , [EBITR>F~v—2, /%Y
BENVFY—7, BLUARCFY—2D ESGHATRICEATZ NV K7 v 7,

INDEX EDUCATION | ESG



Climate Scenario Alignment, Net-Zero, and Uncertainty May 2021

MBI FAE T 70
—FICLY, 1.5°C
/2050 FEE O ZH
EITREFKITZLF L 1>
BREELT B D
AjEEL 4 B,

INDEX EDUCATION | ESG

R L LT, BEMRERELT7 7R —FIC& Y, 1.5C/2050 FEE+ O
ZEREITHRERIZLEE L WERZERTHIENARRERYVET, Kk4
IZ. BEXMRKRCT 7 A —F A BHERER Y F~—7 &V REFAHE
RetozZmRLTUWET, 72720, BHOKE KR E L THRIEIK
ICEASNET, ENNRRHELT 7 —FIE—RIC. BIEL U L RET
BRERICAY £IH. HEORKRRLY TYFZHERMICaY bA—ILT
EHDOITTIEHY A,

L= > T, BEDORRKRZ=N T UFZERAICOY FE—ILT B7=0(C
I, fERMRKRAT 70— FIHEGMRRRICBE & FYF~DEE
CEHEERLAEEYREE) ZERTILENHY £I, S&PPACT (/¥
BEENSRELEE) 8 TIE. RPICHEY XA F Iy 7ISREHEAR
HHEENDIT IV AR—Sv—%2 v bA—ILTBIEAREETT, ZDIE
#x, PHRERFETE0% DK RIb ZEKL TH Y. [UREENICET 2 BT
/L (IPCC) AIRAET % 1.5°C/2050 FERE X N OEIZEA +9I1EMK
THIENAREE EZ 5N E T, S&PPACT (U BEEMKEZLH) 15
T3, BIELT%DOR—XTHHEZEIFRT 2>V F LY & REHFHH
EEBECIZA B I ENAETH B0, [UEBIZZERTEHHEENS W
EEZLNET,

K% 4 : 1.5°CoF VAIc@iT-#EdpitxEca>r fo—nu

~T% Year-On-Year Underlying Decarbonization
~2% Year-On-Year Underlying Decarbonization
-=- ~3% Year-On-Year Underlying Carbonization
50% Relative Decarbonization (~7% Year-On-Year Underlying Decarbonization)

n
=1
S

50% Relative Decarbonization (~2% Year-On-Year Underlying Decarbonization) S
------- 50% Relative Decarbonization (~3% Year-On-Year Underlying Carbonization) r
Paris-Aligned Benchmark (EU PAB)

@
=]

=]
S

o
S

GHG Emissions (% of 2020 Base Year)

8020 2026 2030 2035 2040 2045 2050

HAF :S&P XY - ¥ a—v X - A vFT v 7 RALC., MERIIHBBHDIOICIRTRENTULET,



Climate Scenario Alignment, Net-Zero, and Uncertainty

[2020~2050 F(ZH
/13 FEHHED T
) icLY, 12100 #F
(CE BRBEN DR
18] ZHFET B0
T3,

S&P IEZB)IEH D T
BEBHHEIL, T—
HAN=X[(CHEWHWTT D
EHRSINTD=FY
FOHHEZ TlE]> T
(V3

1

=y

May 2021

S&PPACT (/YU EHERTIRER) BBICL>Th—FK> - T
IRAR=I =% ZAF Iy 7 ICEETD

ERICIE., REBEHHEEICL > CREZBFOFEEL T2 ICHRT 2 e n
AIRE T, DE Y. 1L5°COREMRHXFEZHILT 2D ILREHEE
ThHY., HEOBEDKRICHIT2HHEOKETIEH Y FHA, EE
2. COZERRIFEHNa Yy PR EABLTWET, [2020~2050 &
BT 2RBEHEEDOFR] (CLY . [2100 FICHT 2 @B D FRE]
EWFEST DI ENTEETY, [HHENEBLALLDE] 2HTET 2
ZEFREETT (K%K5) . £72. [HIHENEBLXO LA 2E] IC&
V. T2100 FICHBITZRBECOPRIE] ZHET L2 bR THDIEE
ZEFT (MFK2) , 2oz eld, RERK RY OENRLTVET,

15CEBE%, R—br74UF - LRLTOBRENRARGEHEER (HR
BEICKO ON2HHEHIRICER) BRI 240X, KRS FUFH
B OB ONERZILERIBRCEAT 2 2 ENATEETT, [LE AR
REMEORER T, FAKES T YA DOBENRA ABEERATS &
RESTDRLIE, INoDiEH%E S&P PACT (XU BTENSELTS) 1
MELRT 22N TEET, SEP [IELEIRHO FREBEPEH 21213,

T—AR=IEVWTLIDEBRLLIRTOIF U HF (B L UOEHIFEENNE
DIRIERHIIRAT 2ABEMEOH DEBET TV F) OFHEZTE > TLE
9, —7. S&PPACT (/YU BEEMTIREEE) EHO FRREFHEL
ZDM TN TOHHEZ TRI>TWET,

FIsBA KA T 26D H 2 5L BANARBEZICEWTH, S&P PACT
(N REENTIEZE) FEHIL1LE5CYF ) A A ERTELREENS
WeEEZLNET,

Matthews, H. D.. Zickfeld, K., Knutti, R.. & U Allen, M. R. (2018 #) , [Focus onCumulative Emissions, Global Carbon Budgets

and the Implications for Climate Mitigation Targets | .

1

N

ZOFRIE. BEREICER L [BRoORBHEE] (CEJVTVEY, Tk, BRIES (EU) DERERVFI—7REICED S

NIZHIEL 7T%0EEE 5% FE->TWET,

INDEX EDUCATION | ESG



Climate Scenario Alignment, Net-Zero, and Uncertainty

~—7. S&PPACT
(VY BEEMSIEE
&) #EHDFEEBH
HEIZF DT NTD
HEHIE & Flal> T
Do

BEOSEZZ >+ F
FR3E. [ FEHH
F/ & /2100 FiZHIS
BEIE D FRNE] D
EIICARTEBIR 5 B B L
JICEDLNG -

B O Y
T Tl HERRTELTR & &
STWBLIICEPA
B

RICEE ) 2 GIE (%
har=p V-3 SOV,
WEEEEL) FEK
TEEELTH, 2100
FICH BB D
B/ 2.1CICh B EF
BEhTH B,

3 Steffen, W.. Rockstrom, J.. Richardson, K., Lenton, T.M., Folke, C..

May 2021

%5 : REHHE, 2100 F£ICH T2 RELODRIE HLUEREED

Cumulative GHG Emissions and Median 2100 Warming Cumulative GHG Emissions and Year of Net-Zero

« <15°C L] . « <1.5°C P ]

= 3000 « 15°CLow °e | 13000 « 15°ClLow . .
I o I o
S 1.5°C High . o S 1.5°C High o % .
5 2°C Low . 5 2°C Low .
° o . ° o
®2500]{ « 2°CHigh S o | ®2500| .« 2°CHigh f. % .
2 e >2°C 2 « >2°C e “
=} =} .
8 L4 2 ® °
£ 2000 £ 2000
w w
Q Q
I v . I
< 1500 & < 1500 .-
% | S % ®
: -, Sl LS
S 10001 &° S 10001 ® K
% + S&P Climate Transition Indices (EU CTB Aligned) % + S&P Climate Transition Indices (EU CTB Aligned) ——|
= =
g S&P Paris-Aligned Climate Indices (EU PAB Aligned) —| g S&P Paris-Aligned Climate Indices (EU PAB Aligned) —|
& 500 & 500
39 39

R*72% 0 R? 38%

1.0 12 14 16 18 20 22 2040 2050 2060 2070 2080 2090 2100

Median Warming in 2100 (MAGICC8) Year of Net-Zero GHG Emissions
HAF:S&P &Y - ¥ 3—> X+ 45w 2 X LLC, Huppmann,D.. Kriegler, E.. Krey, V.. Riahi, K. Rogelj,J..
Calvin, K., ...Zhang, R.. ERIGAY AT LDARA (IASA) AEETIHATHMET LY Y =2 T LA
(IAMC) @ 15°C¥F U4+ T/ R7O0-5—BLUT—%, 2019 FHEDT — %, MRITHHBENID 70 ITHERS
nTVEd,

INODRLBRTFATESFYFADFT T, S&P PACT (/¥ 1% EHEHNTE
) BB OMETEHNE & BNPRREEEILED LS ICERDZDTLL D
M ?

FTAHIC, MK6TIE. T—ER—=RITEWVWT 2100 FFTICRBEE A
BEZERTERVTIRNTOYFIFZHEARL F LT, BEVWKIEES >
FUFERZ . [REHHE] & [2100F (1252 R2BOhRE] D
BMICIREBERIH 2 L5 ICBbONETH. BLKEZES T F TIIIER
FEERREG-STLBEEDICBONET, INIFHERDOEREEERAET,
DE Y, WIEKREIIFRIENGEEER. 70t X L0741 — Ky
UEEBATEYE, BLWKREZEE ST VA TIE, COZEN’HIBREET
WY IAEFN TR HEDEEZLNE T,

M3k 6 Tld. ZNETNOMRFZEEICE VW TEBFOREHFHEZ 30%5 &
O'S50%HIB L7 7 7HBELTVWET, INHIE T—EZR—RDFZ
FUFITHE T 2EAIRRFEEOREDNEANRAFEEHEZRL TWE
ER

Liverman, D.. ...Schelinhuber, H.J. (2018 4F) .

Trajectories of the Earth Systemin the Anthropocene.

INDEX EDUCATION | ESG



Climate Scenario Alignment, Net-Zero, and Uncertainty

S&PPACT (/\"Uiﬁff

May 2021

HIFTHBWNT, 2CTF I F TR -T2 R— A TRREFEICHEA TS
%\%Eﬁ&%%am%ﬁttmﬁm%ﬁiﬁ%ulscvfU#uéﬁ
LaWRIgErHY £9, —H. REFLHE % 30%HIB L 7Bt k%=
HIETlE, REHHEZ 15CYFUFAKRBLT 27012, THTIE L5C
MBITRS TR B ZEDIZLENH Y £, WHD S&P PACT (/XY
BEENTEES)) BHL. BEDHRH AREHFHEN L5CERB TV
FOFREETEY T,

(RENEBSZLTVWAWVWBIEEZEE) 2EMTEL
ELTH, 2100 FIZH T2 RBEHMOFREIL2.1CICH D EFRINTWL
F9, MEICERIE. 1.5CYF U AICHEEL/-EEE, £7/2132050 F£% T
ICREMRARBHEREY A2 BIETHKEZRERRDLGE. N
FRERPERICOAY FO—ILTES, £HEAV FA—LTEIEN
MEBEERDPABEDOH DT AR—T v =R £T,

RICEEN L BIZ

F3% 6 : AR ERBEER D RURS U FICERT I E I DL THICHIT B
RECOEBRTUIC L > TRED

Scenario Cumulative GHG Emissions and Median 2100 Warming

CE

GZH) %

it 1.5°CEEZ + M
ELLTE S EHE
BT IR T B,

INDEX EDUCATION | ESG

., .
4000 . . .
¥ - o 0’ ¢° o L] ¢ . :
- -y & LR " _ o ofp L]
.
L; % L ™ . .Q . '= ‘tén:‘. :‘: .n ¢ oo « <15°C
2 & 3000 s d . +  15°C Low
2% * o @ 8 ’
gi s PeF 1 .. 1.5°C High
' P o . 2
2 g 2000 - S 2°C Low
2% Y +  2°CHigh
o 'E o . =2°C
] 1000 { L n!i’
™~ - SAF Climate Transition Indices (EU CTE Aligned)
S4P Pans-Aligned Climate Indices (EL) PAB Aligned)
0 1 2 3 5
Median Warming in 2100 (MAGICCS)
30% Decarbonization Strategy 50% Decarbonization Strategy
L]
. 3000 . et 3000
.
- L
55 2500 2. wdaga 55 2500
28 o e o i, £8
35 2000 . . 5 2000 .t
£ T £E éﬁ#b“
£ : £ .
g £ 1500 wabe g & 1500 . é
o®n e o = L
iy E 1000 s Median <15°C iy E 1000 ER Median <1.5"C
g fin] ﬂi SA&P Climate Transition Indices (EU CTB Aligned) g P} ﬂ—-—'—S&P Climate Transition Indices (EU CTB Aligned)
&~ - S8PP. ligned Climate Indices (EU PAB Aligned) ~ #_—ﬂ— S&P Paris-Aligned Chmate Indices (EU PAB Aligned)
500 ‘ 500 { " ‘
0 x ]

1

2 3 4 5
Market Median Warming in 2100 (MAGICCE)

1 2 3 4 5
Market Median Warming in 2100 (MAGICCE)

HAF:S&P X - ¥ 3—>X - 475w 2 X LLC, Huppmann, D.. Kriegler, E.. Krey, V.. Riahi, K., Rogelj,)
Calvin, K., ...Zhang, R.. ERIGAY AT LDHARA (IASA) AEETIHATHMET LIV Y =T LA
(IAMC) @ 15°C¥F+VF - TV RTA—F—BLU0T— &, 2019 FHED T — R, KHEXIIFHAEMND /-0 ITRE
nTunxd,

10



Climate Scenario Alignment, Net-Zero, and Uncertainty May 2021

INDEX EDUCATION | ESG

Z < DTRERIE. 1.5CYF U FICERL-EBERY. £HIIBE0EISE
ENRARFHEFELY O Z BT EERDZToTCLWET, INHDHE
EORBEREZERT 52 L3, ARLEKEZERT 2 L TEELERFE
¥, 1L.5CEIEZZEKT 5 (CId. 2050 FEE TIOREMHRARFHEZE

ICT2RENADHY 9, —H. 2CEBEZERT BICIE. TN LY
HIEL 2070~2080 FEEE CIORENRAAPFHELZEB L AICT HIHNE
NHY £9,

2O LISREMRAD ZAFEEBHRBEZRICAT T, IREMR D R HIREES (&
BE. IR 2 IIERNEEO 5N 1 DORER Y £3,
XTHOERS (£, REBEBEDRIEHLY %TEE<7ﬁ.t%>TtEr'ﬂ7b“ VETH. FED
SRR =S VT ERIREDRAAFLEERE LA ZENT KT
DEZFRELTUWE LA,

S&P PACT (\NURTEEMTIZERE)) 82L. JUEZEH) BT 2 BUFRE/S
2L (IPCC) HYRFET 2 1.5 CHIZER +0IZEM T X 2 HEH EHRE S %
BHLEI,

11



Climate Scenario Alignment, Net-Zero, and Uncertainty May 2021

SZ X

Climate Action Tracker. (2020). Paris Agreement Turning Point. Retrieved from
https://climateactiontracker.org/documents/829/CAT_2020-12-
01_Briefing_GlobalUpdate ParisbYears Dec2020.pdf

EU Technical Expert Group on Sustainable Finance. (2019). Handbook of Climate Transition
Benchmarks, Paris-Aligned Benchmarks and Benchmarks' ESG Disclosures. Retrieved from
https://ec.europa.eu/info/sitesfinfoffiles/business_economy_euro/banking_and_finance/docume
nts/192020-sustainable-finance-teg-benchmarks-handbook_en_0.pdf

Freeman, M. C., Wagner, G., & Zeckhauser, R. J. (2015). Climate Sensitivity Uncertaincy: When is
Good News Bad? NBER Working Paper Series.

Huppmann, D., Kriegler, E., Krey, V., Riahi, K., Rogelj, J., Calvin, K., .. . Zhang, R. (2019). IAMC
1.5°C Scenario Explorer and Data hosted by IIASA. Integrated Assessment Modeling
Consortium & International Institute for Applied Systems Analysis.

Lewandowsky, S., Ballard, T., & Pancost, R. D. (2015). Uncertainty as Knowledge. Phil. Trans. R.
Soc. A

Matthews, H. D., Zickfeld, K., Knutti, R., & Allen, M. R. (2018). Focus on Cumulative Emissions,
Global Carbon Budgets and the Implications for Climate Mitigation Targets. Environmental
Research Letters.

Net Zero Asset Managers Initiative. (2021). Retrieved from Net Zero Asset Managers Initiative:
https://www.netzeroassetmanagers.org/

Pindyck, R. S. (2017). The Use and Misuse of Models for Climate Policy. Review of Environmental
Economics and Policy.

Rogeljetal., J. (2018). Mitigation Pathways Compatible with 1.5°C in the Context of Sustainable
Development. Geneva: Intergovernmental Panel on Climate Change.

Steffen, W., Rockstrom, J., Richardson, K., Lenton, T. M., Folke, C., Liverman, D., ... Schellnhuber, H.
J. (2018). Trajectories of the Earth Systemin the Anthropocene. PNAS, 115(33), 8252-8259.

UN Environmental Programme. (2021). Net Zero Alliance. Retrieved from https://www.unepfi.org/net-
zero-alliance

INDEX EDUCATION | ESG 12



Climate Scenario Alignment, Net-Zero, and Uncertainty

May 2021

TER&ER
PFHVABLVENREHE
YFVF - YFIVF - hT 2100 & & Vi
o Sy VA OFEIRERES LUFHA VAo KEYAZERT | ARE
¥32FVFH
50%~66% DX T, 21 Hig2kn
1.5°CAHii BEOEC—2% 15CRHICHZS |9 9 1.5°CkKi
FUF
2100 F£ICH I BRBEI O RESE
1.5CHMICH R, 50%~67%DHEE
L ECHEA — T, 2100 £ & W ATIC 1L5COXESE
T —KHIC L@ FUF, ZD¥F | 44 43 1.5CIE
Tt ATl LECRBEDLF UF IS
1.5C%7:1% B _
s J2RERO L~ % LEZIRIE
0.1CHiImERD
2100 FICH T 2 RBHORREE
L5CHRBICHNA ., 67%A L DHER
. | T. 2100 £ L VREIIC 1L.5COKESE
LSBT pmickmas A, covF | 37 15CH
Tyt UA T, 1L5CREDFTUFICE
\F 2 8B {LoE—2% 0.1~0.4CE
[Bl%
66% A EDFEET, 21 iR DR
2°CIE Blor—7o% 2CHRBICIMNZ 5> 74 55 2°CIE
2Cx7=1& +UF
2TCIZAE 50%~66% DHER T, 21 HigeED
2CH B0 — 7% 2CTKRBICHRET 58 41 2CE|
BEFMmEINDTF VA
2°CH8 2°CH8 2Cx& ERIZ>FUF 189 20 2°CH8

HAF:S&P X - Y3 —v X - A7 v X LLC, Rogelj,).ELUVZnftt (2018 F) , R 7+ VU AL, FEAERRORITICEITS
15CYHIFEEHLTWET, RIFFBEEMNO-DICIRREINTUVWET,

INDEX EDUCATION | ESG

13



Climate Scenario Alignment, Net-Zero, and Uncertainty May 2021

GENERAL DISCLAIMER

© 2021 S&P Dow Jones Indices. Allrights reserved. S&P, S&P 500, S&P 500 LOW VOLATILITY INDEX, S&P 100, S&P COMPOSITE 1500,
S&P 400, S&P MIDCAP 400, S&P 600, S&P SMALLCAP 600, S&P GIVI,GLOBAL TITANS, DIVIDEND ARISTOCRATS, S&P TARGET
DATE INDICES, S&P PRISM, S&P STRIDE, GICS, SPIVA, SPDRand INDEXOLOGY are registered trademarks of S&P Global, Inc. (‘S&P
Global”) or its affiliates. DOW JONES, DJ, DJIA, THE DOW and DOW JONES INDUSTRIAL AVERAGE are registered trademarks of Dow
Jones Trademark Holdings LLC (“Dow Jones”). These trademarks together with others have beenlicensed to S&P Dow Jones Indices LLC.
Redistribution orreproduction in whole orin part are prohibited without written permission of S&P Dow Jones Indices LLC. This document
does not constitute an offer of services in jurisdictions where S&P Dow Jones Indices LLC, S&P Global, Dow Jones or the ir respective
affiliates (collectively “S&P Dow Jones Indices”) do not have the necessary licenses. Except for certain customindex calculation services, all
information provided by S&P Dow Jones Indices is impersonal and not tailored to the needs of any p erson, entity or group of persons. S&P
Dow Jones Indices receives compensation in connection with licensing its indices to third parties and providing custom calculation services.
Past performance of an index is not an indication or guarantee of future results.

Itis not possible to invest directly in an index. Exposure to an asset class represented by an index may be available through investable
instruments based on thatindex. S&P Dow Jones Indices does not sponsor, endorse, sell, promote or manage any in vestment fund or other
investment vehicle that is offered by third parties and that seeks to provide aninvestment return based on the performance ofany index. S&P
Dow Jones Indices makes no assurance thatinvestment products based on theindex will accurately track index performance or provide
positive investment returns. S&P Dow Jones Indices LLC is not an investment advisor, and S&P Dow Jones Indices makes no repre sentation
regarding the advisability of investing in any such investmentfund or otherinvestment vehicle. A decision to invest in any such investment
fund or otherinvestment vehicle should not be madein reliance on any of the statements set forth in this document. Prospective investors are
advised to make an investmentin any such fund or other vehicle only after carefully considering the risks associated with investing in such
funds, as detailed in an offering memorandum or similar document that is prepared by or on behalf of theissuer of the investment fund or
otherinvestment product or vehicle. S&P Dow Jones Indices LLC is not a tax advisor. A tax advisor should be consultedto evaluate the
impact of any tax-exempt securities on portfolios and the tax consequences of making any particular investment decision. Inclusion of a
security within an index is not a recommendation by S&P Dow Jones Indices to buy, sell, orhold such security, noris it considered to be
investment advice.

These materials have been prepared solely forinformational purposes based uponinformation generally available to the public and from
sources believed to be reliable. No content contained in these materials (including index data, ratings, credit-related analyses and data,
research, valuations, model, software or other application or output therefrom) or any part the reof (“Content”) may be modified, reverse-
engineered, reproduced or distributed in any form or by any means, or stored in a database orretrieval system, without the p rior written
permission of S&P Dow Jones Indices. The Content shall not be used forany unlawful or unauthorized purposes. S&P Dow Jones Indices and
its third-party data providers and licensors (collectively “S&P Dow Jones Indices Parties”) do not guarantee the accuracy, completeness,
timeliness or availability of the Content. S&P Dow Jones Indices Parties are not responsible for any errors or omissions, regardless of the
cause, forthe results obtained fromthe use of the Content. THE CONTENT IS PROVIDED ON AN “AS 1S”BASIS. S&P DOW JONES
INDICES PARTIES DISCLAIMANY AND ALL EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, ANY
WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR USE, FREEDOM FROM BUGS, SOFTWARE
ERRORS ORDEFECTS, THAT THE CONTENT'S FUNCTIONING WILL BE UNINTERRUPTED OR THAT THE CONTENT WILL OPERATE
WITH ANY SOFTWARE OR HARDWARE CONFIGURATION. In no event shall S&P Dow Jones Indices Parties be liable to any party forany
direct, indirect, incidental, exemplary, compensatory, punitive, special or consequential damages, costs, expenses, legal fee s, orlosses
(including, without limitation, lost income or lost profits and opportunity costs) in connectionwith any use of the Content even if advised of the
possibility of such damages.

S&P Global keeps certain activities of its various divisions and business units separate from each otherin orderto preserve the independence
and objectivity of their respective activities. As a result, certain divisions and business units of S&P Global may have info rmationthat is not
available to otherbusiness units. S&P Global has established policies and procedures to maintain the confidentiality of certain non-public
information received in connection with each analytical process.

In addition, S&P Dow Jones Indices provides a wide range of services to, or relating to, many organizations, includingissuers of securities,
investment advisers, broker-dealers, investmentbanks, other financial institutions and financial intermediaries, and accordingly may receive
fees orothereconomic benefits from those organizations, including organizations whose securities or services they may recommend, rate,
include in model portfolios, evaluate or otherwise address.
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