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Myanmar's Power Mix and International Interconnection: Cost Minimization Model
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Abstract

In Myanmar, it is unclear how long the political turmoil caused by the military coup will last. However, one
of the keys to sustainable economic development of the country and living standard improvement of the people
continues to be tackling the increasing demand for electricity. This requires Myanmar’s government to
construct an electricity supply system based on long-term planning and to consider the installation of
international interconnection lines under the situation where many countries is starting to go forward to
decarbonization. Therefore, this paper illustrates the preferable energy mix for Myanmar in 2050 from the
perspective of the 3Es (economic efficiency, environmental sustainability and energy security) in multiple
scenarios, setting different carbon prices and hydropower potentials for Myanmar. In conclusion, Myanmar
should strongly promote hydropower development, including large-scale power plants, which will contribute
to ensuring 3E, and also promote the development of international interconnection lines with neighboring
Thailand, which will improve the fiscal revenue from the electricity export.
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oL FEERL ClE, #MIEERE 99TWh 09 6, KJ), TAKT), Kbk, HEDSZIE 80%, 9%, 8%. 3%

DEVE CTha 72 BEFRERL & 72 5 5,

4-1-3. EfSERBRHY DHE
EFSEAIRDH D >V AT, 2 v or~—« A BTEREAIMTOND TR a A MMbE7eb, T2
¥ =B A A O TONSERIL, ERRERRHARD I A MEIBRL T, ZAICE>TIvr~v—
DOENNEZMIZETHD, bobk b, vV AIC XV Eal/ B AT E DS,
@RS D Base(K /1 49GW) > U A TIHRFEME DB 2 D728, Fibk ) & T AKTIDOFEFE =T A M3k
NEEGEOFEMRET LY — L VKL, FECTAIIFEEIMTHOND T2, BRI LOR—2 )1 A BRI
FEAEEDBR, v v — ORISR TE R LOSE LR 99TWh T, KJ), AR, A
RKTT, K, HIBAD Y = 7 RZZET 38%., 30%. 15%. 14%. 3% E720 . R v ~—TRBEtHkOE
TN SR U, Z A OHAKDRROE ) ZFRRERA L T2 A My e b6,
OELERRD D DIKTT 49GWHCP50 7V AT, ¥ o ~v—0OKNN AR N RT3 LD OBLED
b2ETRKEDEAINDZENAA MRE L2 Y, X ¥ o~ —CENFEEL T LB ORRG A 2 A 1T
T2 LN 2EHBOEERE L 72D, v v —ORIEERIT 185TWh £ THE X, £ 9 bkJ), KEE, #iEO

3 OO —ATIE, ZA ORFEERIZ402TWh, > BHAKT), ARk, KD, KEEEBENEIN 4%, 2%, 3%, 2%

L QDI —ATIL, XA ORIEERIT402TWh, 5 B AR, KBE. KA, ARKDBENTI 1%, 23%, 6%, 1%,
5 QD —ATlE, ¥ A ORIEER, BFERIIOLFT,

6 @D —ATIL, ZA DWIEERIT401TWh, 2 bR KT), FRKI, KITDFNFN 5%, 22%. 3%,
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FERRET RV —NENEI 92%, 6%, 2%, & A ~Oiitti &S 83TWh T2 A My L7257,

OELEARD D DIKT] 28GWHCP50 7 U A TlE, v o ~—0OKIART v W RLI, ENFREE T
FI2DIZEDIZFLE AV EDEEIND T2, 2 v ~—Inb XA ~DFE I EITHT ) 5TWh T2 A Mg & 72
Do ¥ v —ORFSERIE 103TWh, Z0 9 HKI), Kk, HIEN 2K INZENEN T8%., 16%., 3%,
3% Chxii /2RI L 70 % 8,

(DECERRD D D7KTT 23GWHCP25(X A 50031V A Tld, ¥ >~—0OKINIENFNFIZBR LN D23, KRG
ETAKIIINE A DFE A N X VL=, Gt 128TWh S s, 2 v rr~—0OfREEREIT 231TWh
THRGEE TR, ZDH B AKT, KT K. i&%}f‘&@%\/m? J48%. 34%. 16%. 1% &7 0, firkIb
DT INTEAIND DR L 725 9,

4-1-4. F&H

HRIRD Y | 72 LOWTHOEE S KD LCOE 235 HIR 2, FoiEm Tl EADNRE SHL 5535,
ZD, KDY =7 PRI RS AR N3N 5720, KEEEORKEL Ko A Mg Cidre
VY RICHIEBSEA S ND DS, EORT v MINE, Lo T, RFEMiEE e DAL, K,
HEEADWRIZ LCOE 2ME MR K T, AR KENE K2 = & A\ itifi & 725,

LU, RS B2 & 8RR LOYA, K, HBAORITK DY =7 % BiFT- i 2 A My
IMbET2 D, KT, IRFEEDSFR SN IRK B L OB ZKINTIEA~Z2, LTzido> T, KR T vy v
25 23GW IZIRE SN 8E . IS TR ARIRE CEASNDRE L5,

HRMRD U D5 ©/KT1 49GWHCP50 27U A L 67K 1) 28GW+CP50 > U AT, v ~—nbH XA~
BN ESND Z LN X Mg & 70D, LovL, TOMHEITEZRY | B Tl 83TWh & K&V, %

TIE 5TWh E[REINCR D, ZORENE, R CIIKIRT v /uhs 49GW & RE W28, ZiZekTIiE
¥ o~ —[EHNZT Tl XA~ SN T 2 [HOE 2 A M¥vMEENnE 0, BB TIIKIRT v
23 23GW IR BN D728, 7K INFT_RTI vy o~—DENTHE SN TLE Y Z&1ZdH D, 2FD, 3%
=N S H A NEIHSKEIATOND N E I DT, R ¥ L~ —CTOKRIIBIFRIUAKRTTT D,

F7o, HRERD O OHEITRBWT, @DKT) 23GW+CP25(5’4’ 500D L O \ZFHFKAEDE V2 EnD Z A L0 2
¥ LBV TRWRFE DG E SIVA 72 BIE, AKIDART vy 28GW ICIRESNHE LTHI v
< —IND A A ~KEITH AKITROBSDEGH SN D 2 LR & 72D, THUTKRBMIEOZER NG, 2 A
BENDTAKITTHRET LIV, Ixor~—0bATLHNEL 25720 ThH 5,

4-2. &7 1) A OFHE

4-2-1. FHE—5
7 35 FiCRE LICRHIiihl D& | 3T ) AORHIEZAT > 7 fERITR 3 D LBV TH D,

£3 T ULOFE

[El R BRbstE LEMGENE
SFYA
R USD/MWh t-CO/MWh toe/MWh
L (DBase
4821 0.203 0.139
(k17 49GW)
@Kk71 49GW
61.32 0.118 0.086
+CP50

T @D —ATH, FA ORFEERIT321TWh, 5 HHAKT), K, K1, BRAKIDENEN T0%, 2%, %, 1%,
8 @D —ATIL, HA ORFEERIT399TWh, 5 LA AKX, K. K1, FIRKIDZENEN T1%, 22%, 6%, 1%,
O DDIr—ATIL, XA ORFEERIL27ITWh, > BARKT), KEGIE. K1, BRKDIBZENEIN 61%, 4%, 8%, 1%,
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@rk]) 23GW
61.36 0.120 0.086
+CP50
HH (@Base
4808 0.204 0.140
OKF7 49GW)
®k11 49GW
59.34 0.091 0.066
+CP50
©rk1123GW
61.18 0.118 0.085
+CP50
k)1 23GW
59.62 0.119 0.086
+CP25(4/ 50)

4-2-2. $EFMH

Ix v —EBIUFA)D MWh Y70 22 ME, 2E072EmE LT, ERRERRH Y 72 LOmTO%E
IRV, REMEA LRI Dl N T LEAHT 5,

DERRS D D Base(k 71 49GW) T+ U AL, OBase(Kk /1 49GW) >V A2k 0.18 RK/UMWh (X<, ®
HAERD D DK ) 23GWHCP50 TV A1, @rk7) 28GWHCP50 7 U A2k 0.18 K/WMWh (K< 720 |
INHOUF Y AT, ERROA R X 0 AR E A= E LR,

LU, GER#RD D DKTT 49GWHCP50 27U A%, @rk/) 49GWHCP50 * U A2k~ 1.98 R/L/MWh
<7220, ZORFMEICKRERZENAET D,

7. OECRRRD D DK 23GWHCP25(% A 50037V AT, @ELR#RS D D7k )1 23GW+CP50 + 71U A
(21,56 R/UMWh (K< 720 . BID 220N T D,

L723oC, fFHIE, IRFEMHEDFE SNAHEITEYET 203, X ¥ v~—0/KIIBHFEDY 49GW & THEAHE
1% KEITHH TX AGAITITIRE {ET D, i, v o ~—DREMENZ A LRIL 50 Rut-COz D
BITKDIBAFEDS 28GW ICIRE SN D & ERSERRAH 72 L LTH, FtEom Hilig s A CHIFcE vy,
72120, R v r~—DREMIRE XA LIRS RET D 2 ENTE D7 01E, BFIHTE IS 28 U TR0l
2,

4-2-3. IREEM

XU —(BIOHFA)D MWh 4720 CO2 HEHEIL, C, ERSERGESH V| 72 LOMmr—RIZHB0 T,
IRFEMHE S R DI on T35,

OHELRRRD Y D Base(k 7] 49GW) 27U A ClE, OBase(K /1 49GW) L7 U A2kt~ CO2 HEHEIE 0.001t-
COy/MWh LHZEb b7, @RS D Dk S 23GWHCP50 27U F ., BHGHENIRER TH 5 7-50,
@7k 23GW+CP50 > U A2k~ 0.002t-COo/MWh DNz & EE 0 ZOBRBEMTIZE A EED LR,

—J7. @ERRD D DKT] 49GWHCP50 7 U A Tix@rK ) 49GW+CP50 7V A~ 0.027t-CO/MWh
Wb L, ZOBREIHZIIRE 2EmNMEL D,

Fo. REPEL Ry . OHERBEH Y DRI 23GWHCP25(Z A 50027V A Tlid, @RfRH Y Dk
23GW+CP50 + U A2k, 0.001t-COYMWh B3Iz EF 0 | ZOBREHETIFE A EED L7,

LT, BRBEMHT. IREMEARE SNDHEA. S ¥ or~— b XA ~KIHROB KRR S5 7
BIFFELLEGET D HOD, ZNLNDO T U A TIIRERET R, v v —ORFIENZ A L0 HIKL
BRESN, X o ~—BHA~HAKHKOEBEIPRKEITEH SNDGAICBN TS 2, XAIBITDH A
KINTEAFEENDT B0, BEMETI ¥ o ~—DK RT3 v L 23GW 230 2 [EDRFEIHE S 50

RUE-COUTRRE SN HE S IFE AV EED LR, v o~ —TCIIHAEEEDEZ D03, 24 TlIg4 5
72HTh b,
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4-2-4. REHKEHE

2y —(BLUFA)D MWh 47- 0 {LAREHR AR, AT, ERECRRG D . 72 LOmHO%E
BT, RFEMED LT DI N TR T %,

@SRRI D O Base(K 1) 49GW) >V AL, OBase(ZK 71 49GW) >+ U A2, AbaBREHE A &1
0.001toe/MWh ¥ & 1F & A K724 Ulevy, @ER#IRSD U DK T) 28GW+CP50 7V A48 it & R H
5=, @7k 71 23GW+CP50 + 7 U A2~ 0.001toe/MWh OZENE L HIZE EE 5, ZbHDvF ) AT,
ELRIROA IS X0 ZEMSHR T E A EED B,

fin i, GEREMEH V DO7KST 49GW+CP50 +7 U A Tld, @7K7] 49GW+CP50 7 U At bAREHE A &
725 0.020t0e/MWh B35 720, DOtk E < m k15,

7. QHERBRD D DKT) 23GWHCP25(X A 50027V ATl @HR#RD Y DKT) 28GW+CP50 ) U 4
(ZEE, 0.001t0e/MWh I 2128 EE D | ZOZEMFRIETIZE A EEDLR, Ziud, Ivr~—0DH
AVHE R X D, Z A DA AMEEEI T T D120 TH D,

DFEV | BB & R LEEMIIAME, IRBMREARE SNDHAITIE, R vor~v— DX A ~KIJHKOE
TIBKEEH SNDGEEIZBNTOARE S WET DL HOD, ZNLNOTF ) A TIILEEMRGEHEIIFEA L
IR, v U —DRFEMHEN Z A LV BIRSRE SN, I ¥ DA A T AKDBROE 103K &
I SNDBFAITBNTE X, A MBI D HAKINC L DIERENBDT 5720, ZEMRRMIKIRT
A 28GW IR ONAE EIZE A EED LR,

4-2-5. F 1) A EHh

BFEDHZ TS D72 IR _R—A 2T U 4D MWh %4720 2 2 bR HIEL  FHZ@ERBRS U D Base(k
77 49GW) >V A3 i & 72 D,

UL, RERYIERETHEDMAT A DIE CEASILD EBZ D013, BEANE B, Zeatou e sy 5
SN G, GUEERIRD D KT 49GWHCP50 U AR b REE L 78h, Fo, ZOTF UL Ivi~—0DikEE
&3 2 DAL T lHHE 1 0 20\, DRI D 07K 7] 28GWHCP25(4 A 50)F 1) AT HRAMED Y Y,

5. T4RAAvPay : ERERBADREICK HEE

ATEECIE, MWh 2720 22 2 S OBLRD D | ERRERRAOBEDRFI A U > NHT 5 2 L30T,
ARETIL, vV AT & OEBSERA~OEE ORE R ZFN L, HRIROA I L D E A OFIGY 2 (#44% &
L. [EBSERRASOBREIC K D2 Rked 5,

# 4 T, @ERBRD Y DRI 49GWHCP50 ) U A, ©ELR#RS 07k )1 28GW+CP50 +7 Y 4, D%
#id 0 DK T 23GW+CP25(# 1 50) S F YV FD 3 D F VAT, EFSERRAEE LI 5mAD I v o
<=5 X A ~DESHHETWh) I L OSGEE L2~ 12385A & Hle Uiz 2050 4B O O#EEA R~ LT
W5, ZOMEREE. B32HIEHDO LB, I v —B IO A OESERROBERE R, 5L OWE
DFFEI A NREE 2 ET0) % £ L T HMEOREIIRLIBLET R TOEMZERT S, bok b, [ENKHE
BEASOBEETE TR, ZIUTEBECRREOR ) )0 O T UER A TH 500, A
DRI S ND, Fo, ERHIIE, BED), B b EEN TN,

& 4 EFERRIREIC & SBRERAOERIE FILW/E)

FEFSHRREE I S D
kD :
fiHE(TWh) e FA DB
Bk 49GW +CP50 83 7.4
®7k711 23GW +CP50 5 -0.6
@K1 23GW+CP25(21 50) 128 -3.9
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ZORER, WD —AIZBW TS, [ERRERROBERIC L > T, Bk Lo 72356 L0 b HITHI
SND Z ENEHTHOND,

OERRRD D DIKT) 49GWHCP50 +F U A DG, X v ~v—0b X A ~REIKIHSROFE 3 S 4
B2, ¥ v — ORI I OERSUAR D ERAEINT 5—T7, 2 A OKINARDEFROREIE 2 510 0MK
TL., fEf e UTRERIT 746 VBT 5, £, ©ER#RD Y OKT) 28GWHCP50 7V A D84 b [Flkk
THDHH, WHESIREN TH 5 72 0E IR E I3ED L2, )7, WESRERS V D7k 23GW+CP25(#
A 50) >V ADEE, WEMORFMEEEZFIH L, I v or~—D05 2 A ~KEIIH A K SHROE )6
ENDT, HABIERDEHPENINT 2 —H, XA DKINARDEHOREE 2 ST 0ME T L, R E L ThRE
X 3.9 8 MVb32%,

Z TR v rv—1 DEORE O A HiEHT S L BMISRE M A 2 TEHIS A1 0.3~3 T E R
S, 2050 DX ¢ v — & B A OFEEIHRIT L > T LTESAIZIF 0.1~2.7 B Ry k72 %, 2018 FE-O—ik
BB S D%t GDP tETéh D 18%40)% Myint (2021)2)23MEET % 2050 403 GDP5,110 {& KU

T2 & 2050 EFOBIRFHIT 920 f& RV EHERT S D, ZO%E, GERRD U DKT) 49GW+CP50 + 7
U A TlE, 2050 FEHAFEOBU % o BWFRE A N—TF25 Z LT3 %, FT2. b L COz HIFBEFEDBREEMER,
RS2V I D 2 A 735 OFEI AN L B eI E AR U CRIFMEICE Y iATe Z 3 CEIUE, ST X
OITHEINT 5706 LR, bo b b, B LB IO o B, ERSERRoBcyEME I v~
—EHATEDIITAHT DL NH T L0, BHRFEEIONEELZ EDOLHITRDHNEND) T e E,
¥ rv— b A A DBINFRBORERIC L > TR E D725 9,

Z DEBSEARAOREE N D105 X ¥ L~ —OgIE, RO —A(OR#RH D DKT) 49GW+CP50
VAT 2.T~3. 78 RV & 72508, ZhUu 2050 400 GDP SCEUM S HIZ LA~ TIEFIZ R E BTl
H LR, LU S, ZOMEIES v or~v—iZ L > TOMNEN D DEOLERIZREHUNI SR 5, 5
22 THIZL DI /\?& 2 v e —DENT AHITHET D Z ENTHEINTEY,, KR A 55
hé%ﬁiﬁ&?ék%z%hét@ B A ~OEIEHORMEE U CTRLNDIMITEMRIChZY S v o~
—BUNOMEE T2 T DITENRY,

6. &R

R 2R COBIRO 72, S ¥ o~ —KBK A ST KBS E D 5 2 & BXUOREZ 1 &
DORIDEBSERRROBRSE &2 S THEET 5 = L 1T, BAOREME, BrBEME, ZEE BT~ T ORI ’i%v‘%.’)
BUZ 2050 FHZ X ¢ v —ITIBUNT, KA 49GW BHFE Sd, X v v —B LU A 1TV TS 50 R
JUt-CO2RSNLDEAITIE, R v~ —OEFRMERIL, A5F185TWh OFEED 5 B, K1, KBk, HZEOR
AEATRET L X —NENTEI 92%, 6%, 2%, XA ~DHIED 83TWh T R Myl L 725, D& &, [EEE
ELRARAOREIZ L DL, A LRWEERITHAT, R 2.7~3.7 (8 ML E BiED s, EHITS
BIRIRT ABGHOBO BTSN R ¥ v~—i2 b 5T, 4 bﬁ%ﬁ-@t&b@ HEATEICL D,

212U, X USRI IIKIIRT oy VEBIFR T D7 OIEERED < BRI - Bt rTREMEZ KR
T HOHNIFC, 202012), &HDHVNE, HOFREORAAEEA AT 2D0(IEA, 2021b19), I ¥ o ~—E
SR N e s AR S VAN B AV e CAN SYATAN

BIE, Ivo~—EN iﬁﬁfn@ Lo TRELL TV \Zmi v e —BURZIE, KT T 2 RS
oOEamba s, BEind 5% R LR, BREEME, ZERAEAE BE Lt TR R L OV DO 52
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Development of a Large-scale Global Energy System Model
Considering an Hourly Electricity Supply and Demand Balance
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Abstract

This study newly develops a recursive-dynamic global energy model with an hourly electricity supply and
demand balance, aiming to assess the role of variable renewable energy (VRE) in a carbon-neutral world. This
model, formulated as a large-scale linear programming model (number of variables and constraints are about
500 million each), calculates energy supply for 100 regions by 2050. The detailed temporal resolution enables
the model to incorporate VRE’s intermittency and system integration options, such as battery, water
electrolysis, curtailment, and flexible charging of electric vehicles. Simulation results suggest that energy
savings and end-use electrifications, coupled with decarbonized power supply, are a cost-effective mitigation
strategy. Combining various power generation technologies, including VRE, nuclear, as well as biomass and
fossil fuel power with carbon capture and storage, would contribute to curbing mitigation costs. Share of VRE
in global power generation in 2050 is estimated to be 37% in a cost-effective case. The results also imply
economic challenges for an energy system based on 100% renewable energy. Average and marginal COs
abatement cost significantly rises compared to the cost-effective case; for example, average mitigation cost in
2050 is 118USD/tCOz2 in the cost-effective case, while it increases to 292USD in the 100% renewable case.

Key words: Carbon neutral, Variable renewable energy, Energy system model, Recursive dynamic, Linear
programming
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Evaluation of Saudi Arabia’s Climate Change Policy:
Circular Carbon Economy and Green Initiatives

Uik B

Abstract

Saudi Arabia announced on October 23, 2021 that it aims for net zero greenhouse gas emissions by 2060
and will reduce 278 million tons in 2030 compared to the Business as Universal (BAU) scenario. The 2060
goal, however, does not have a detailed path to reach it yet. The 2030 goal may not necessarily be an ambitious
goal if it permits the increase of emissions from 2019 level. The direction Saudi Arabia has taken, however,
can be highly appreciated. The Circular Carbon Economy, which explored various ways to utilize carbon, is
important perspective in the debate on climate change. In addition, the Green Initiatives focuses on renewable
energy, afforestation, and clean energy technology which are widely welcomed by international community as
an important direction. Therefore, although the feasibility of the 2060 target cannot be fully foreseen, the
direction of Saudi Arabia’s climate change policy itself can be positively evaluated.

Key words: Saudi Arabia, Circular Carbon Economy, Green Initiatives, Net Zero
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Economics of Hydrogen Production from Electrolyzer-Battery Hybrid System
Using Surplus Electricity

SeH R OKE &

Abstract

The hydrogen production from electrlolyzer using surplus electricity faces a challenge in high production
cost due mainly to the low capacity factor of electrolyzer. Smoothing the input power to electrolyzer by using
battery might be a solution for elevating the capacity factor of electrolyzer. This study developed the hourly
simulation model for the hydrogen production of the electrolyzer-battery hybrid system, and evaluated the
impact on hydrogen production cost, using surplus electricity profile in Hokkaido region figured out by the
power generation mix optimization model. Based on the results, the impact on hydrogen production cost
reduction by introducing battery could not be found. This is due to the cost of battery that largely exceeds the
hydrogen production cost reduction gain by improving capacity factor of electlolyzer. In order to find out
positive contribution of battery, further analyses may be required based on larger scale of surplus electricity
or direct input of variable renewable energy to the hybrid system.

Key words: Hydrogen, Electrolyzer, Battery, Surplus electricity, Power to Gas
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ranZix, KEfg - FE A 7Y v MRDKERLE S 27 AOKFEET R "3y N e I AR EOMERITH Y
5%, LL7ent, &= A 833 1/20 & 722 2EIFFIEBEER Ch 2 SICHENNEThH 5,

*ji 'C“ SRIFE/ Tl <, R ESRS 1 EN S D1 & BHKERTBEAT 55810 TEL, Zh
O OEPROBAFFIIRIC IRAFT 23, KEM L EEBMDO A TV v RUAT AORRPFEHES D WA fi%)é?)
2 if_ AT CIIRFRREERI OV TSR L7 o720y, KBRREERAH, AEREE=S X N % HAOBEL
& LT, KSR L EEMODRELERHAN ROMAENIFFETE 200 LIVRV, ZIHLDOEZERRr—AIZEBIT 5
AN SR OMETH D,

e PN
1) ANEHE SRR, AME, IVEEERICRT DR L KEAEEE O REIR 2B D AF9E , 5 37 [Alm %
L= AT I R BREEa L T 7 LA, 2021 R 1 A

2) Yasunori Kikuchi, Takayuki Ichikawa, Masakazu Sugiyama, Michihisa Koyama, “Battery-assisted
low-cost hydrogen production from solar energy: Rational target setting for future technology systems”,
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3)

4)

5)
6)
7
8)
9)

International Journal of Hydrogen Energy 44 (2019) 1451- 1465
SeHEE, “ENEAERRET R X =D OKFEEEDORFHE” | 5 32 MR AF— AT b - {5 - B
Ba 77 LA 2016421 H
KE & MR, R, “LFC #7258 LICBIRERE T /W K D 2040 FOmERERN D
ST & BORRREIC B 2, = F—ERF253GE, Vol.40 No.2, pp.8-20 (2019)
https//www.meti.go.jp/shingikai/enecho/shoene_shinene/shin_energy/keito_wg/index.html
https://www.meti.go.jp/press/2021/10/20211022005/20211022005.html
“World Energy Outlook 2020”7, International Energy Agency
httpst//www.meti.go.jp/policy/safety_security/industrial_safety/sangyo/electric/detail/wind.html

[~ AZ =TT AGEHARD ISR |, 2021 425 H 20 H, JKEERRFHRO~ A Z —7F o ROHHAF]
FL—OIED BT DR B SR
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AV —TEDRM - RAHALREEHIRE ZDHE
B EFE

Note

AL, 2022 4 2 H 2 BIZAARZFAF—HHFIIEATO Y = 7H A MG LI LA —FTh D, £Diz
O, KL ONFE, 2 A 2 BREE TH LI TOEERIZESW WD, LL, FA MaCes7Rny 7 74
UKk U CHEIITEN 4D 2 & T, AV v — AV B FEREIIE L Lo>ob b, v T OEFTE%
Hide LT, bpiX2 H 27 H, [FREAMEET S Rosneft M 7EHId 5 582~ L=, %7, Shell (£ 2 7 28
H. Gazprom } OV DORHEFHEHE LT o84 Joint Ventures 7> HRLET 2 E M%7~ LTz, A Note & #HEEH
D 3 AWBACIIFRBORRITNEIEAREH ThH 503, HAREROENT AETH L u T L ORI L, A
¥ DS ZOFEHIAZ2AM « KIRT A it FE k- b 8% T rIRetEnE 2 bitd,

By

> BATX DA - RN A LTI 2 g% & eIl LT = 2 MEORTE
723E5R & RIRAT A DEHEENEOZD T 5T D,
> T AROWESy 1 FIRTAERERD b L RiE, A Vv — R TEND D,

A — D PREEIE O b BE
(BARBI D —ER) .
(£ 2 MLOBER B R RORIBNEY @)
(BHMTEERCETELRBALHSE) - BEBEDXARI AV FOER
YA ML AR L RO

)4
i
S

RO XN F—EBBICE LT, BREACER

RAHZADEZEMEDZH RN o
= BTHERADADEELGREE R/,

bp

— ExconMobil ]

g EALEES - KA R EERO b L = ~
=R Bk Ly R (2020~2025%) - ! T — 1

PR N |F T HERS =)l

> Rz X MEORURR BRI HiiFERIC B IEAL 5 HRR EE X Db —T7, AFEEE LD
JiTaE (HEPE - JBE « MERFE) 13E 2 ORSEOFIFELPRBRBIEC L > TRZRY 5 5 L5 b5,

YOt RtESMrE =y b= PR
Lz, Wy (Liquid) (SIHEHe NGL S S END, 72720, 3T LI Liquid 128 £ ORISR —H872 5, 3T
BZEDEPERI AR DL Z B,

.37.
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1. [FEHIC

X v b utE A~ ER T 5 ERE iR B I BB L W3, [EESHA 212 duE, 130 LLEDE %
By M@ EEA R E E IR L TWD & Evd, 2021 410 A, KREMEY 77787 L%y
Mo EEEZAR LT,

Xy M utta~lRlE % B RO Al - KRRV R LRSEERITH, ZOFRUTHs Lz
RSN 2 B, K M atER DR ST 720 CIRERTR - BURSEEAMZE R MEE -
TWAD, RO « KR AEENEHICHEL 725D TldeV, 20720, EREE#IC L D EDFH -
FIRTT AN | S & MBI 2D, 272 L, BiEEOMKGI B L Cid, ek L kD E R 2Bk 1572
JTCIE7e< ., BROFNE KRS BTSSR D HNHTEA 9,

L L., BERBEOMEEMEA~OXLE W I BURDD, EIEEE OBMREIZII—EORE#ENR & F & 5,
SeRDOEFHERITMN A, SEDOFBRAV LR R RRE BT OB « S 72 L, Fil « R ATE RS
FIEL 9 DAMEEERITZ Y, ZD L D RAMEEER 2 S L Toy, Bk 2EBOFREAEIL, >V 4TI
RERFEN DD, M7, BEHEMOFEIEEFITE > T, TEORHEEMNKREWRIT, BB EDMEEERE L 3
ERET OOV A A R TE D L) IeFEO R LR b,

% Z CARTIE, _EREERIROBEF| L LT, AV x—13 541 (Shell, bp, TotalEnergies, ExxonMobil,
Chevron) DRREEZFHA - HEE LT, AP v — 33T RS E4 R L T, 1y MEeida~o
BRI U IR 2 U A2 1TSSV TON D, ZOR I BRERD ) —F 4 7 LS =—ORIgI L, fthod B
FHEZL > TEEBIZTEDH D L HDTEA D,

BATRERRG 2 LB U TSR, & A Uy — 3D _HRESEEIKICIO T, a2 MEDRIER)2IER & RIRT A D
EEROFRBIET b T\ e, —FH T, SRS « RIRTALEERD MLy ik, ATy —hERTERD
DTz, MO FRFEEETT & o> TL, BB AR e B I A8 U2 A MED RIS EIC2 5
HabddlEA S, —FHT, EFEERbOTFE BEEE - BIE - HEFFSS) (I3 TIEME o X572 b0l
72< B A DAZEDHENELRRBISE LI £ 2 - H IS L 0 FEER Y 9 5 L EZHND,

PITARG Tl 2 ORI A E R « SR ESFOIURE JOA R OIS A5, £k ML FH T, K4Eo
B DL 272 2,

2. AOv—BHDOEER - BEEDORNK & SEROB

AREETIL, A Vv —BALORATKEEVESEI L7035, Shell, bp, TotalEnergies, ExxonMobil, Chevron @
NEZ, ApER - HEEDOBLIR & 4% OB 8T 5,

2-1. Shell

Shell 1354 D72 F3EGET « HUARE L= 9 2T, FEOHT AT 7 k E{ka 2 MEAED 72N
RS AR L QO B Z R LTV D, 728, 2021 4E 5 A LIRMCAR S [FIHERIGI L. & OB R
FENTOWA AR LS B8, AFEOZEERITEIT 2021 4F 5 H UIENIAR SN-ERIKIZ ST 5,

2 httpst//www.un.orglen/climatechange/net-zero-coalition (2021 4 12 A %)

3 TEA [JEREEFES [REBORITEIRNT DFFEER D F 72 AR NI L - T, AEEEif 218 U C L EEEMNEIL T X e Ak
B 7T EEFEL TS (IEA, 2021 Net Zero by 2050, p.102 JHE)
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D 4£E=E - BBEFOHK

2020 DRy « RERTAEER \OHIBRINREAD &, TVT LREALT A Y I 3E/AER L 725 T
5 (K1), EOIZER] - ERBINREZAD & WNIKERT T VN, A~—inb, RERIT ATTZMOKE,
Y LT DD DEFERDL, 7235 APE T A M 1T U &3 D HEEOUEEC HAGEHIICEY FLA TV D,
7= & 213, 2015~2020 D &\ V722 Unit Development Cost 5 (UDC) % A51%, Unit Operating Cost ¢ (UOC)
% A26% T NI L 7=,

2020 AEKRFREDIRSY « KRN AHERMHRE 7 (899,124 Mboe) DHIFRINRE LB L, ZbHLbTIT LEE
AT AV IR EDDBEBRE, Wy « RIRAT AL, 51149 Th-oT=,

Cash CAPEX 8&3H4HIZ 58 % Upstream £ 27" A o hA~OFEEEIGTE, 2018~2020 HIHMNT T 50%70> 55

42%F TIKF L7=, 723, Upstream & Integrated Gas 99 2 SD& 7 A v MAFHOWEEISIT, $166% (2018
) HKI65% (2020 ) E7p-> TV, Upstream 27 A2 NEKIFETIZL L TR,

Z Dfth

338.673boe/d

&4« RIRH RLELE 53:47

B S

1 HusRES - RAHREEE (Shell, 2020 £F)
(HFD Shell, “ANNUAL REPORT AND ACCOUNTS 2020” X ¥ 1Bk,

2 SHDERE 1

Shell i%, EHEENPSLDOF v v a7 n—PHEETOERBREOESIRICR D LIRATRY, 4% bE
FEEEAME T 2B R L TCND, & ITRARH AL, RO FLF il B8\ CEEAAREZ R &
W) FiEZR LTS, ZAUE, KR ADFEEIM (A TRE= R L — 3B ORI MEORHTE) ora bh 3 R
72 A —THIF SN D DR THY . D ORI REHEHEOE IR B L 5 5720 Th b,

4 WONTITFGH E NGL, AREIMAE L5, s B el L, HusBIEpE R 240 B R ChR U CEHE, KA A I
%lJﬁﬁﬁ“éMé}%ﬁHu NCIRGI BRI A,

5 FuVxy NOBARED S B Shell HelshE5y004%8% . Shell HELEIERYOAEFER TR LIZ B 0,

6 HWSER D 5 b Shell HERSHRFOBER% . Shell MRS OAPER TR LIZH O,

7 “ANNUAL REPORT AND ACCOUNTS 2020” (Z#& % Proved developed and undeveloped oil and gas reserves,

8 [EAFEEITIL.” Cash capital expenditure comprises the following lines from the Consolidated Statement of Cash
Flows: Capital expenditure, Investments in joint ventures and associates and Investments in equity securities” & EFE S
TW5,

9 Integrated Gas &7 A > FOFEHENFIZIL, LNGIEE),, FKIKHTAD Gas to liquid B OV DL~ Fre L
—RZEITMZ T, —HOWRSY « RIRT AAPE « B « BARS - ka7 T OHZEL EENLD,

10 AfEooiil T, FUZ 2021 425 H E TloAFR Sz R iE 5 <, BIRARZ D 2021 425 A, Ml —27 OFHF?

[Shell DIRFEHIEUIEAENERZ L A0 Th A2, BIRRHIREREEZ 7T & | BOHRE T L, ZiuTxiL
T Van Beurden CEO (& PERRIE, BEIKOZEE IR IMREEEW®T 21 L) fEaR LA, 9 AiE=T « Rvva v
DO DINEERHT TUZK Permian O = —/VEFELZ AL TWD, ZOX D el D, BIFEXHRENIASE LT8Rk %
FHEFT Lo 0H D FTREMRIIAE TEARVY, Ll HRRZICE & EoToIITAR S TUVeLy,

.39.
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INFERCIIFHEDAPER BAEMENIA L NIIX IR QNS 0D, 2030 IS « KR AAERD 5
HRIHTADIERE 55%LL EIZmdH & LTW5, —J5, oAERIT, 2019 2 —2 & LT, AREIRE
HANRARNAY NEE[E LT ) 27T 2030 - FE THEAL2%FEEDOR—ATEDT 5 & LT 5, 7k, 2021 4F
5 HLIHTOBEEFCIE 2030 4FE CITHSEBIGIZBIT HEM 7 LT U v 7 /a & LTWEh, EiFTiizo
EAEA 2025 T EIFCnd 1,

F7-. 2025 TN T XX AEa X FOERIZHERD S, 2025 Fi2it. 2019 4FLET UDC kA
10%. UOC # i K A20%. OPEX (et #%E4 A20-30%FVENHEEG 5 2 & 2 B4, UDC I %
7= DI OfHE b, L, E8 (replication) 9% & & B2, UOC ZHNET 570127 P4 b &k
HELT,

SHBEITTHEENRE UTHRKERE v =—/b, TEREIREM « RERTAD 3 0&ZITT-5 2 C. EhEhS
BOBEDaT - RV g LipnHug GF 9 #HiR) ZFRELE (X 2), HAMZpigks LTx, RKETIT
TIIONERAFT BN, v =—/LTlEK Permian (7277 L. BRESAFALIZTAD) 23, TR CIIaRE L7
A2 VT, Fv—r, D TREL TIARA, v L—3TRay « RO g AFEESN TS, [FifHL,
1% Cash CAPEX 0 80%LA L% 216 a7 « R a UATEFETT5 (& 0 bl RoKEFRICES A EL)
ELTWD, Fiz, FREIEC OV T, 2020 FFREPEE T 7 v o7 1 IS OIS n o5 & Lz
23, 2025 FELIRRE Y A 7 [AlkE (derisking) D707 1T 4 7 CORRINE Fhii L7V gt AR LT 12,

Atlantic margin basins
Core Upstream positions
Emerging/Frontier exploration

g\ Locations with high impact exploration wells in 20212023

B2 LERESEIT0TSLE
(D Shell, “SHELLINSIGHTS: UPSTREAM STRATEGY”

FREEHIRORE L FIRAC, BREREEEEOHEA S B L T3, 2025 FLIIEORGMiFSATHE% Brent
$60/bbl, Henry Hub (HH) $3/MBtu & &\ /=9 2 T, BEDFEARSEMEE LT —FLrL— |k (IRR) 7 18%
LU D PG RIAEDS 2035 AELIRT T D Z L & LTS, AFERNLIHRLNZRY Tld, Ay —E%ED
IR CHREE DBEEEMAER 2B LA DI Shell DA Th 7=, F£7-. MEDRED A MHEEHREL, =

11 https'//www.shell.com/inside-energy/zero-routine-flaring-by-2025.html
12 [EttoiEEEE Brazil Shareholder visit 2016 p.15 Tid, Under-explored basins (-H43 AT S 40TV VRV HEEAY)
%” Frontier” EALESFT TS,

.40.
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M IRl IR e 2 A F & LTEET DL 2ICL TS,

HARZ R AL MTOWTE, Lean AR gy (a7 « RIS g LV LUSNOEEE) HsBxIENRITN 5 rlaetk
BN LTS,

Lt OPEEHRA (Cash CAPEX) Bl iZovTid, HE% Upstream 238025 Growth 738 (v—4o7 14 7%
HTR, TR X—Y I 20— g VHE) ~LRXITBTE LT D, S%OeEHE¥% Upstream, Transition

(e AT« B EZE) . Growth @D 3 3EFITE LT 9 2T, 2020 4Tl 42% T 7= Upstream 77
B ~OREERL 2, 2025 - TIZ 30~40%FRE, 2025 FELIRIE 256~30%2F 5 & LT5 18, 7ok, [AlfhiE
FERACH =4 LNG OB EZ T 2R LTS, ZhUE, 7 4 — R REFED LiieEogs ) 2o
ZH L7 B EmaE ol 5 2 LIZHRT 5 £S5 2 bhb,

2-2.bp

bp 1%, AFEDIK TR MEEHED RN S _HiHEE T DREIMEZR LT 5, 7272 L, Bl ox Stz
[RE L. 2030 &EIZ[A0 > TSy « AFEREANERIED S5 L LTW5, 728, [AlfEIE Rosneft #50 19.75% %
BRA L TCWDMN, [EFEOARER: - BEHEEAZEIZ Rosneft /30138 £40 TV,

D %EE - BEEFOHRK
2020 FEDWRSY « FIRH AAERER 1413, Rosneft ZFR< &9 240 75 boe/d, Rosneft 258 % & 347.3 77 boeld
Tholz (X 3), Rosneft Z 57 AEPFEEDOHIBHINRZ AL & 17K ERF ) EEMIE & 72> T
bo SBIZER] - BIFEBINGRZ A5 & 5y Tlk Rosneft 7350k A 553 aiB RO RKIER B RIRTATIE
R =& — R« hoROOKEAT 48 )1 |, Rosneft 5372 E6 DEERENS D - T~

2020 EFRIFEDIKSY « RRH AR 15 (59 17,982 Mboe) DOHUSRINERZZ5 &, 17 5% 50%%
5D, TOT GEA v FRUTERL) EXKERENUTHEL , #R5y « KRN AT 59:41 Th-o7=,

Organic CAPEX (CAPEX %876 BN AR D 3 A BRVNZ4E) 12458 % Upstream 227 A L h~OFHE
BIEIE, 2018~2020 FEIZHNT THI 78~T79% L I EFRU R N THERS LT-,

13 72383, Transition /7P ~DOFAEHECIME. 2020 F05 43%., 2025 -3 THS 35~40%. 2025 FELUEEDY 80~40%FEE & ST
5o —J7. Growth F7E~DEER/IE. 2020 F030 16%., 2025 F-F THY 25~30%. 2025 FELUGEDY 35~40%FLEE L~ 12
D2 HEHEIZ R LT D,

WS, 2T = BT a— AV KONGL &5, RKIRHT A IR D50 VTR EEIC
B,

15 “pp Annual Report and Form 20-F 2020” (Z# % net estimated proved reserves,

.41.
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% Dfts

347.3Fboe/d
&5 - RARH XL 61:39

RosneftZ[&< &
#2405 boe/d
R’ - RAH ALK 52:48

[ES

3 &N - RAHREEE (bp. 2020 £)
(HFD bp, “bp Annual Report and Form 20-F 2020” & v 1k,

@ SERDERE

bp i, 2050 FEF COBTERIIHROWES - TAZENDHHEERD LHEEL., EiiEELT 28R%
ARLTWB, [AfkE, Biidi¥s MRRFE= L —] KON TEEOFNEN: - #@EEm L) 2o 2 DORkESS
PP~ TICL BB IR E X TS, FT-. RIRH A TR O )L X —fimfal 236\ CEEL s 2 -4
LEZTWA,

TelE L. [REI3IRSY « RIRHT R 4FER (Rosneft Br<) % 2030 FEiZM)A>> THRRT S EHETH D, 2020 FFIC
13K 240 75 boeld Tih - 7-AFERA ., 2025 4E1Z13# 200 J7 boe/d LR £ T, 2030 4EI213K) 150 75 boe/d LA T %
ClEWED> &%, Looney CEO (%, 2030 2[R0 > TABEEZ AT HBH 2 =S58 T 5, B2, &fh
M7p 3 Hig 9 7e0, [BXVE) Z2EEI D OB E, S viavn—L ) X—2 BT 0 2Lk
R&E5720, HUC, (KNRFEFEICEARZHELET S 2 & CRREFEOBURFL - ZELEKY ., U AT %%
rﬂz@“é 728, HUT, 2050 %y hERICE DR LA MEE L DT TH D, FfIE, 2050 4 F T2 ER

wxéf‘ﬂ _io T%)myﬁTjFij@xTE%Z v MERIZTHZEEBERL WD, ZDO~A /LA h—1 b LT, 2025
Ec:ci 2019 fFLLA20%, 2030 I HFIA35~40%DHIIK HEEZHET T D, 7035, 2025 FEOAEFEROWR Sy
RIRIT A LEER T 50:60 LA HMERT 5 KL 5555 & LT,

BANTAEPERY 7~V DR b (Unit production costs) DHPRIZ HED #AA. 2019 ££00$6.84/boe % 2025 £EiT
13$6/boe LAFIZHIZ D & LTWD, A MERTHEDH & LT, HEEEHOT U4 EORSFRIROE L, &
[EFMECEE  ERFRT ORERE R & 228 T D,

FHEECOWTIL, RBADECTOFHRBILIATO T, BHFa 7 Hillo 75 COLRIL - BRITEST7%
FtEmLie (X 4, X 5), Zo#tofEse LT, STRELHHIEETHIEH TEUTAEREZ R FOIREN
Blivs Z &0, ROMAEFEROHIRIC D223 Z L 2238 T, & TR FHEITBOTL, #1423y 75
FERA T 4 MIEH] WWEFEITHE R A Y T D, BRI TIOBPERICH Y 4% b 2O/ 7259 &7
AL TWD,

16 ApERR OO OAPERE ) 2R T2, Fi B A B ORIOEORMIZHEEITT 5 Z & (attpsi/loilgas-
info.jogmec.go.jp/termlist/1000201/1000292.html) ,
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QOil investment options leveraging existing infrastructure

= Existing hub* New hub

Q @ russis | . ase o g

UK & Morway

N = Cleir § Qj'aaerbaijan - Inil drilling
" | BPX Enaray * Murlach
- UK infill drilling
US Gulf of Mexico - NOAKA Middle East
= Johan Sverdrup
Atlantis Thunder Horse Phaze 2 - Rumailz infill drilling
Drill Center 1, 2 = Maorth Hopper - Norway infill driling - ADCO infill drilling
Angola
= 831 PAJ
- BB/ infill drilling

81517 inill driling

B4 BHRBEOEEFTay

(HFT bp, “Resilient and focused hydrocarbons”

High-grading the next phase of gas investment

+ Domestic markets

* International markets
Russu’i? - Kharampur
+ Haynesville infill drilling | gpyx Energy Azerbaiianq + Shah Deniz Compression
+ Eagle Ford infill drilling 9 9 « Infill drilling
9 Egypt 9 India
. « Infill drillin
- Ginger v Harmattan Oman 9 [¢}
-D " . Mauritania - Bashrush
eepwater Trinidad &Senegal - Satis  Infill
« Jasmine infill il drilling
- Infill drillin
- Cassia North « Yakaar Teranga ¥
+ GTA Phases Asia Pacific
2 Angol
« Bir Allah ngoia - Tangguh infill drilling
« New Gas + Tangguh Expansion Phase 2
Consortium - Tangguh Enhanced Gas Recovery
« NWS infill drilling
- Browse

B 5 KAHRABEDKREA T3y
(HFm bp, “Resilient and focused hydrocarbons”

BHE ] L ENERZ T RIKFEERLETH S & L, B REEEOREA L B L T\ 5, 2050 £
TOREMFE RIS Brent F$55/bbl, HH F#4$2.9/MBtu & &V V-9 2 T, FE v/ X—EHFDON— KL
— b (10~15%F2EE) AF%E L., FEEUERZ 15y EFflE 10 4R00, RIRT A BT 15 46K & LT\ D,
Fo. MEDRFE AR MHRZRE L, A FERFEHIICIRNTaX hO—HIcE®H 2 L 9L T,
RFMHRHI CER SNDEOMDIER L LTUE, F¥viaZua—0ORIT 4 VT4 RERH D,

F o, SBROBERINTHOWTIL, tE% Resilient hydrocarbons 708 (Hift, KL ~L—F 4 7%
G1e) MOMOBEDE~ER2 1B T & L5, 2415334 Resilient hydrocarbons, Low carbon electricity
and energy, Convenience and mobility, Other ® 4 738 Z54E L 72 9 2 T, 2019 £ Tl3HI 15% ThH 7= Low
carbon electricity and energy & Convenience and mobility ~D&aHEH 7%, 2030 4F121% 40%LL 2%
LTS, 7ep, [Akto LNG BOERICITE =4 LNG BN —#E £h 5 AR TH Y . ZiUud7 +— KT AR
FEOFHE & Y 27 OEZERT 5 L B2 B,

FARZ KAV FOETHL. 2019~2025 £EIZ#) 60 75 boe/d 53 DEELZ AT AEMZ R LTS, & <K

IYEFEICONTIEL, =V RN DOETEENGE L ORS, 728, 2020 429 ST, #9720 5 boeld 1%
FEHEATIHDH & LT A,
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2-3. TotalEnergies
TotalEnergies 1%, AFEDKTR MiE AT T MtEdoD, MAEPFERAEE L2 b HitFEaikied 5
BEIERLTND,

D LE=E - FEEFORK

2020 SEDWSY « RBRH AAEFER TOHURRINRE #5 & BRI « 7 U707 7 U IAEERERL ), HEEN
77V Rk (MENA) BSEHEEHIRE 2o B (K 6), SHICER] - EEBINGRE 25 & 5Tl
UAE T T 80, RRTATIZa o7, BiE e EnD DAEERNL )T,

Z Dt

287.17boe/d
Tsh - RIRH AL 54:46
MENA

e

E 6 &% - RARHALEER (TotalEnergies, 2020 £)
(HiFT) TotalEnergies, “Factbook 2020 X ¥ 1ERk,

2020 £ER DKLy » FIRAT AHERHER 18 (} 12,328 Mboe) DHUSHINGRZ A5 &, MENA & 1S 723 5%
HEIEDIFERANIKRE VN, oy « RIRAT AT 4753 Th -1z,

[FfEDOIE AR 5D D Exploration& Production £ 27 A 2 b ~OFEEEEIATE, 2018 HDHI 62%70>5 2020
HETITH 44% F TIK N L7, 7235, Exploration& Production & Integrated Gas, Renewables & Power ® 2 -5
DT A MEFHOBEEEATE K 85% (2018 ) 7> B4 84% (2020 4F) & 725 T Y |, Exploration& Production
T AL MEKIZEIFZEL TR,

2 SHRDERL

TotalEnergies 1%, ALK EEES BHEDOT R LE—BITERIBETDOIHDF ¥ v /a7 n—AlHEE
HIRL., SH LT HEMER LTS, [FTRHITIAT A% TRFEHEHED N D72 < . FARTRE= RV
F—DFRMEZF N2 RO RNV —FRATHE X 2 AEE/R= L] L2 TND, PRI, =%
VAR R LR LA BEE ST U7 REEE T, SREEERT LNG FFEABTHIM NS LA8ET 5,
ZLC, [t &R — 7 4+ VA DS, ZNHOFESZ 5 LNG A Tc& 5 L L5,

TotalEnergies D5y « FIRA AAEPERLT, Fltkod LNG HPEIZES | X b0 H T, 2021~2026 FEDOHYE
(Y 8% D_R—ATHENNS 5 & LT D, 2021 DSy « RIRA AREEEFERITK 285 17 boe/d ThDH 7=
W, ) 3% D _R— A THIRES 572 BIE, 2025 EDERERITHRI 321 7 boeld LB T2 (K 7). [EfHiIA

17 Exploration & Production = 2" # o + } " Integrated Gas, Renewables & Power GGRP) 7' A o MBI B4R, 43T
I FilE v Fa—Ar 27— b NGL 251,
18 “Factbook 2020” (Z# % Proved developed and undeveloped reserves,
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PERON AL 7 M i, 2035 FF TIAPERD 9 HOFRIRH AHREK) 60%12T 52 L2 BIEL TS, —
0, WAEPERIR, rhb%@ MLV REIBO T TAE 10 FOMICE—ZIZHELTIDOL, FE0mBdd 204 L
TV, £, HRFEEHOPEHEFE L LT, 2030 4FF CITHEER OWSy « KERH AMiakmn b Dx » MEH
i (Scope 1+2) % 2015 fEHTAL0%HIRT 5 Z & ZAF LTV,

BIAEFERNT- D O A FOHIBIZ BB #HTe, W BAETIL, 2022 40 _HiiEF 0 OPEX % $5/boe F2&E
[R5 L LTS, SH%DOa A MEBRTFEDOHL LT, TYVXMUEEEZRT TN,

FHRBE BT, MEa X b 0XE#EE CAPEX+OPEX<$20/boe, ¥ 72138i5]1#% @ break-even
price<$30/boe L B L 729 2 CTUET R b {RIRBEDRAZESLHITEY e L LTUNB, PEf SRR Brent
$50/bbl, HH $2.5/MBtu & & X, WO FEOLEIT 15% A ) X —r Kb H E LTS, Fiz, MADKRSE
I A MRHRERE L. ZNEFERFEHETEER L WD, S5IC, T XTOHHFEED GHG emission
intensity 1%, FEAR— K7+ U A O intensity % Fal> TWARENRH D & LT 5,

728, 2022~2025 FORAALEEIL, K B0%ATEREAEOMERF (T 1 MIRBIESZE) 12, 78D OF
50% % A EEHIR T D & LTV D, Eﬂzﬁz FE DB D S B KT LNG 2 & LR AT, 7%
D ONGEIFHT R LB AL E LTSI —ITR Y AT 25 HE AR LW D, 7235, [FAlfhD LNG fRicE:
[T —EDE =3 LNG BWEENDL AL THY . ZIULT 4 — RAABREOEE L U A7 O ZE=# T 5 &
Ez bbb,

FARZKNA L MNETE, BEEOBRE L LT 2020~2021 FEIZE34 6.5 J7 boeld 7y L 725 12 HOBEERTE
HT2BEMERLE (X 8), ZOiHl7m 7T AL, Hifffa A MR m VB PEIZBE T 2 BRI 2 - C
Wb EENA,

Upstream production
Mboe/d

3%Iy

LNG: +6/Iy

3 ~2.85

2 Domestic &
Pipe Gas

1
Qil

2021 2023 2025 2026

E 7 &9 RRAREESEEE
(4P TotalEnergies, “Strategy and Outlook”
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2020-21 divestments

Qil
Gas
&VestPrucess oil pipes
Quad 15&30.
OODunga“
o Sarsang*
Chinook
O OMuKhmzna
PetrocofS oML T% OBrune\ cA
Gabon non-operated assets*
OWahtao
GLNG infras‘.mctureo
8 20202021 FNHF A RR b A FES
(A TotalEnergies, “Strategy and Outlook”
2-4. ExxonMobil

ExxonMobil %, Z£FEDKa R MbazED OO, HiHELMKG T DEMEZ R LTS, 72721, 4RO
MEVEEOEDR EAERLTEY ., 2025 FE0E5) « RIRT AAFERNT 2021 4F L IRFREE /2 5 & RIAAT
AV

@ 4EE - HBEFOHRIK

2020 LDy « KR A EPER: WORBEINRE A5 L, 7U7 DLEFLT A Y A PFEHEEMR L 20T
W5 (X9), & <ITKEITR - HA L bIC—EToHk & T 24 RE7H-> Tl Y . FRIEOERNIFER
IZREWVWEE R D,

2020 FERDWRSY « FIRM AMEHERE (59 15,211 Mboe) DHUSRINERZHB &, TIT LKETREDK
SEIZ EHTWND, sy « KIRH AL 5842 Th -7,

[Alt1> CAPEX 1258 5 Upstream £ 27 A > b DB EIETE, 2018~2020 HZH T THI 78%70> 54 68%
FCEF LTS, [AFRICIWT, Downstream =27 A 2 43 13%70>5 20%1Z, Chemical =27 A > b3 9%
M5 13%ITHR Lz, 72721, 2020 FH3ImiiE bic LV CAPEX #RZED e/ N L Tk Y, Upstream OJER )
MEFNCZEDOE FIRY AT SO TIER,

19 WA ZIFEGh, NGL, ©F2—2 U ROERRIEIE &,

20 “2020 annual report” p.16 OHEHI principal ongoing activities 3% 2% Asia DE &L LT, TEANSS Uy A2 KRR
TATGI A TRE b= T AE—, v T Ao, UAE BRFET O T\ 5,

21 B OSRIRAT A DY - APEfR DB 7 A b,
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LT, A%OFE

Z Dfe

376.17boe/d

&S - RERH RLLE 62:38

TR 48K

B9 &S RAHREEE (ExxonMobil, 2020 £F)

(HFT) ExxonMobil,

—m Started up Delaware

central precessing and export facility
and the long haul pipeline connecting

Permian to the Houston area

CORPUS CHRISTI CHEMICAL PROJECT

Progressed construction, including

module installation, to provide additional
chemical performance product capacity

“2020 Annual Report” X 0 7ERE,

il =iVl Advancing
projects that could position our
Rotterdam refinery for future
CCS investments

Progressing
phased development
projects, including

funding of a third project,
Payara, in parallel to the ‘
exploration pregram

.

BUSIMESS LINES
M Upstream

B Cownstream
W Chemiczl

(AT ExxonMobil,

2 SEDERE

ExxonMobil i, HifiEEE24% LT 2EMERL TV, AL, IEA < IPCC OEEEZEELTH
2040 FRERS T « FIRA AR E L CTEEARAT AR TH Y | FEE T iS008
BBEENMETH D LT LTND, KERH RZHOWTIL, FE - EEEMICHIH SN T D AR 2 ASHEHHIREHC
BATSED 9 2 CHREEE Z R L6 5, £ LT, RO KRB SRR EPER— 7 4 U A
T DL LTS,

' o8
1

1.

Advanced Bacalhau development
and continued active exploration

B 10 FESEROFEH

-47-

| CHINA FUCHUANG JV

Implemented a digital automotive environment
expanding and highgrading the existing
network of Mobil 1T Car Care outlets

“2020 Annual Report”,

7277 L. 2025 4ED¥kSy « RIRAT A AERER BAEIL, 2021 4EDRREARER (%9 370 H boe/d) LIEIFEEL Lz,
ARERZEZEERE LR BEOBMED S, 3 X FOIRESEDOR— b7 3 ) A5 105 TR A & <
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Teh e LT, —h T, 2020 4 12 AIZiE g6 GHG BREHIB EIEZ AR LT\ 2, BARI7REIBO 1%
DOFIL LTE U —7 Ot - (EEIERED T LOMima Gt OUEE T b T D,

£ R FOHBIZbEDRETe, A MEBTEOHIE LT, TUXMERH 5, FlE LT, [Ffty =79
A § 2(21% Permian JHEIZBIT DY 77 —Z OIEHNEY BT 50T %, HEIZAGICERE Lzt —
CHAPERILT — 2 Z DT, T 4 —~ L ADEGE RV —7 7 —O HEMUIZE T Z &1k, =2 M
SOHAPESENAIREIC /2 D & LTV,

PHEEIT, (B X FOIRSE LNGIZHEEST5 & LT3, #ililie LTiL 7~ U Z—7> GHG intensity
DIRESDHRFCTE D, HA TRV F AOBSEEST T VNORKEFEEF D E LTND, HillsEE
TiE, = A B (cost-of-supply) % Brent $40/bbl A2 25 Z &2 HEE L, _EitBe& O 90%13 Brent
=$35/bbl TH 10%ED Y X —L AT D L IZTHE LTS (K 11), ZIHORER, 2025 0k «
FIRTT A EPERDR 40%1%, 2020 ELIRICAPERILA L= S Bt S o LAET 5, £ LT, ApERKHE
132021 R L [AETH - TH, HEX Y v a7 a— [k 0%EERINT5 & LT05 (K 12),

FARZ IR METH, MESEHEN N SVIERD KT A HRABEMNFERE BN 50%REERDTE L
TWb, B, RIAH AL, AFERCa LT o — RO OREEEINE L A E7RWKIRT 2 A+59 23,

UPSTREAM INVESTMENTS?
Brent $/bbl required to generate the cost-of-supply plus 10% return
45

$40/bbl Brent

30

2021-2025 Cumulative Capex

11 1)2—>10%%44 Brent KEZ & DREHREEE
(HiF) ExxonMobil, “2021 INVESTOR DAY”

22 https-/lcorporate.exxonmobil.com/Energy-and-innovation/Digital-technologies
23 httpsi//glossary.oilfield.slb.com/en/Terms/d/dry_gas.aspx
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PRODUCTION AND OPERATING CASH FLOW
Indexed to 2021, %

2025

100 2021

Production Operating cash flow

B 12 2025 FITHITHEER - EEXEX vy a70—0% 2021 FHEE
(A Exxon Mobil, “2021 INVESTOR DAY”

2-5. Chevron
Chevron 1'%, KA MbatEdh-D>D, HE LN L HiRSEE2st T 2 Ema2 R L T\ 5,

O £EE - BEEF0HRK

2020 EDHSy « FRT AEFER “OHIBRINREAD L. KERLT VT, 7 =7 NESAEEMRE 2o
TW5 (X 13), S HICERI - ERRINRE 25 & W TIEKERCH 7 A S e Db RIRITATIIZMN
SOKE: EINDOEFERED ST (X 14),

308.373boe/d

&S - REAH ALELE 61:39

13 &5 - RRHARLEEE (Chevron, 2020 £F)
(HFT) Chevron, “2020 supplement to the annual report” X 0 {Ei%,

24 ik, R, =7 v — b NGL KOVERURI 25,
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. natural gas . heavy oil

. conventional . liquefied natural gas

@ decpwater @ shale

14 FES=FEDOFEH
(HFT) Chevron D =71 |,

2020 FERRFROMRTHERE (79 11,134 Mboe) DHUSRINRZAD &, KE LT T OFIENRRE, 5T -
KIRH AT 55:45 Th o717,

[Ft1:0> CAPEX (T 58 % Upstream & 774 > | BADFEEIETE, 2018~2020 £ 27T THI 88%7)> B 81%
EFTIERFLTWD, FEZ AL MIE, LNG BREFESE, 75y « RIRTADYYL - IS OFHENE b EEN
%, —J7C, [FIHIMIZ Downstream &7 A v h~OEEEIEDH) 6% 5 LT\ 5, 72721, 2020 4% CAPEX
EEDMI/INL TRV . Upstream DI 373% D% F Downstream [ZHR D [0l S/ 0 TIERU Y,

723, Chevron i3 2020 #£H(Z Noble Energy % B L CHGRERESCARBEREREZBMNL, FER—7
A ) FO58(b %> TD, ZOENEEU T, [tk Denver-Julesburg Basin (DJ Z2#1) <° Permian @
IERIAR T > a v HIHERER (f AT T /V5E) BREREDRTY Y a r&@mdi,

©Q SHDEHR

Chevron ZE4D EFMEER— N7 4 U A2fBROBEDOEREAIILL 5 2FELIEX, 5% HinE¥ES
Akt 9 5, Michael Wirth CEO 13 2021 4£ 3 A, [BIEN S 10~20 FHOMFROGIH « KIRH ATFEIL, EFFD
FliE LA D725 S | i [AIRIREDO AT « RIRT A Z MG T 2542 B9 & L Q0 D, £72, Wirth
CEO 1Z[RIH DIEFRA o 8T TR AR DARIRFERRF IV CHEREEZ R L) gz LT

26
o

WGy« RERHAEFERIT, REFFD 2025 FFITHNT THEE R LY FEWS LEL TVD, AREEZRA~T-
FRY Cid, 2025 FEOWRE L PER FEEI L R4 7= H7ads- 7= (72721, $50/bbl T &5 St & T 15 Dk
FERFHIAY T 7 INARINTUND), 2025 - TORAAIZHEREL, FIK Permian OHEFECMOIEFRATE
JROBEE, FGP/WPMP (B4 7 2 % o D53 EH) DT 77 v ATk > Tz bisd & LT%, Chevron
I351% 4 O BREED 3530 2 %, 6 DOERE (K DJ 2, K Permian, KA ¥ 2B, HEHIHME,

25 FRREENARL, UK OTRIRHT ARG - BR3E - E0E - ik, LNG Ot - ik - Kb, FUHOERE A 7°F A ARm D
Bk, RIRA ADALER « Wik - Wk - e, GTL 7'7 > NOBSER G END,
26 https-/fimnovateenergynow.com/resources/ceraweek-recap

.50-



TR H48E F2H

AP 725 FELNG) ([ERSED, —F, 2021 4 10 HIZ GHG B FEZAFK L, BRFEHEICHOWL TR
2028 4% T?D Upstream Carbon Intensity 27 (UCI) OHFNEEAZEZ R L7, BEfEOENGEE LT, K
UCI F2DESebROIH ) 7 EO e OB ) Dlisfis, EHIR72 7 LT U 7 DHBENZT BV T 5,

AefE A N OBNRIC BER D RTe, BRI EOBI L LT, BEEETIOT 2 2 LRI - AR E A
HFTOS,

BEEETIT, va—b A I NVBE BMTEEOHREFED D Z EEFIHRLTWAORBHITHS (X
16), ~a— b« YA 7 VEEAZBEAT DR E LT, TRZSHHE L, LVIRWETY 27 TROBRI0H
DT RAREZR ) 24— B FBIT 572 L LTWD, FERIZ, 2021 F0O EiBEE DK 60%I% 2 —k - A 7L
FEITIRV TSN TWD, va—b « A ZAFEARITREDOEIG AT L & bio, Bl A 7 Aano%%8
BgDFZE (MCP; Major Capital Projects) ZgasEd 2 Z & T, 2025 FZiT T a— b « YA 7 VFEEO N
FEEEADK) T5%I T H & LT D, 7235, #EPNCIURI « REIRHT Ak & IRBEAME D BHEE BT o TV D73,
e EOPIHRMND 2 S OKHEIFBIRE LTS,

Projected net production at $50/bbl

(MMBOED)
4.0
35
3.0
25
2.0
2020 2023 2025
Adjustad

15 #y » HREEEETE ($50/bbl F)

(HFT) Chevron, “2020 supplement to the annual report”

2T UCLITIE, J5UMAERE, FRIRH ALPE, 7 L7 BOA Z  OYFHERRIEDE ETWD, 2 ostHl3fE: [climate
change resilience]] p.61 |ZFES4L TV 5,  (httpsi/www.chevron.com/-/media/chevron/sustainability/documents/2021-
climate-change-resilience-report.pdf)

28 Ta— b - YA I NEEO BRI BRI OV TIE, AFERHICERNSRY 7= DT,
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Upstream C&E
$ billions

30

20

| l I
0

2015 2021 2025

[l shoricycie projects [l McPs and other

16 LREEET AL MADOBEEE
(HFT) Chevron, “2021 Virtual Chevron Investor Day”
*7 7 712720 2016~2020 FEOBET, KIS COVID-19 fii~oxf
ISR R L LT, LR AR SR THI N LY Rz o7z,

3. AL DOBRRDLEE

AFTIE, AT CHEEEL L7- 5 o RS 3Eiig 4 e U, 3Ll SRR ARG 5, 72750, BAoAFRKE
W CIHEEORECERLEDT L biii> T\ o, Bl O I#E LV, 207 Th, K3 A k
{EDORIER721BR & KRN A DEEM ORI T N0 LTI -NE Th o7z, — T, B/ pE &
D b L RIIEMTHE R H T,

3-1. {EaX MEOBEMGERITERRITHE

W5y « WA L IEERE O EEMAE £ 59, FEDEI R MEEBRT S &) Hathig eIt
LT3, —iRIZ, FHELE A METEIUL, BESHiiA&2y T LTS5 E0mE TR MR EE LTSS EThH, HH
NS DX ¥ v vafr7u—kEdbd, Z DX v vy afr7a—DnEoiul, EEEHELEET
<7ed b bla, FEESBIY DG 2R LT < b, RFEICRBO T, K2 X MeoBERBEIZE# L
W ETIEAR, 2720, BRIy MR oBRC L0 FEEREO MR E £ > T D 9 2T, B
HENSHEONDI XY v ok HRRBREIERIZENTZEEIR SArEMT 2 RELZ, DI, FEOK
a2 Z MUV - % S HEARREE L TEND LR TWD EERDEA9,

ETo BROBEIFHRILE F#H OO LD L UTHIR LTz IEERIHMOIRRE - M) 2= 57201 b,
Ko 2 MEBNERREEIZRCY, i, KERUIHZ RO 5720113, IWAZZ< - RS LR G =
A RS TRERDH D, DT, K=a A2 MEAIERICEDIE, BRI 28 TS D RetidmE 2.
122U, RRROAHESMED EmNa A MHA ORI E LT, JREIX MRd D, ARG TE2RE A T
RIS, BRI DI O OKEN BRI A 72 £ 5, 730K ME I —ETZDMEFITIT L Y Sy vkKIETORSE
I FETIT O LV R B (& 1), ZORFEIA MEHEDEFELT BT 7 A AW, b bERER|
IHIOIRE « FEifE 2 SR DEE OO E DT> TN D L HEZXBILD,
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£ 1 BEFEIXHER

2021 2025 2030 2040 2050 fEE

@M sicoz NA.  NA 5~110 NA  >100 BEIT&->THENOBERENEL D

bp

" sncoz 50 50 100 200 250 Central case® {&

L
~o >$40MCO2M G & I LT % & A
S, sicoz 40 40 40 40 40 0304 LU (£ $1004CO2T % B FE 43 7

(HAD S Fea st & 0 1ERk,
* ExxonMobil I FRFEHRA LY 7= 57, Chevron IZFEBIR,

B a2 NRBOHEITER T ISR b H DD, REBEOEEEECIRRE, FA XA AV 2@
CT, #Rx 2B X MEABRIBI TS, IRAEEOFIEEINIIIT 5 =2 ML LT < O3

TWeDIZ, TVHMEDHEETH D, b6, 7 V2B TI, BEsG O EomahR b, FHlsMEcE
SRR D72 E DIFIER - T,

B H78t L LT Shell & bp 23R LI HHI R O MBI b K= 2 MU0 B 5 5,
R A S AT T, TR CLIBR O (MEEDERE - B oB Ny & 4
o ARERESE) M TE ARREMENH D, F£72. Shell ®” derisking” VI BEEZHD L DI, FRENAZ LW
e T T e
EERLOT O L EZ BB,

EDIT, FARR b AV MOEERN— hT7 4 Y OV a2 MEBITE S HRERH D, HHEORKERTIE
FERAZRZ A A S A v FBEOIEREITRER TH DM, FEEOHRS R AREFEORERLEDO UL DL L
TERET DM H 55 (bp DHRGYEPES ExxonMobil DK BT A T AKREIZRT 55 KE), BEOFE
RO|ESIE, BAAEERDHTZ) 2 X MKEOR S b L TNDH LEZBND, FER— b7+ UADR)T
FRRIANRRR R OIRNEREATERI T E UL, SEIRRRROM_ BTS20 725 9,

32. TTRIX—EERHAICEBVVTRARARGEE] LS5 FAFTELEICHE

FTRTCORA Vv —EHN RO XISV CRARTAREE 2B 2 R-d L\ HEXER
LCWB, ZOBZFOYFE LT, KT AHMEAREIO 72 CIIRFBHEHED D722, AR ORERE!
OB ATRE = R L — RO IR Al T DREIREL e LTHARMEMTHDH Z L ENZET b Tnd,

FALDINFFER AT FR Y TiE, BRINRD Shell & bp, TotalEnergies DAFEEIZIST D FIRH A LLROLF
SKHESHIHTE 72, 727> CThH. Shell & TotalEnergies [3AEFEEDELE RIRT AKE T Z L #BH/RL TS

(% 17), 72720, 40 BEMEIZE AV EIERIFEN 2 D72, AL T MORES IS Z &%
HELUY,

3-3. B « RRITAEEBRDELE (2020~2025 ) (SEHEMIZE
—F. BHOBIICIST 2HERE LR, R « RV AEERDEER (2020~2025 £F) »FHETHN5
(%] 18), Shell |TAFEEHNZ B BT B2 o 7208, o> 4 +EDWRSY « FIRT AEFER DIV R E I D
&, ExxonMobil 23ZE~7 7 b, TotalEnergies & Chevron 2% & $12 2020 4E7>5 2025 4EI2H3T T 10%ED
HPEZ BHE 3 DICK LT, bp IZAL5%E S ORFEAIRE L CD, 72721, bp ORBPEDFRAN, [FtAMHRD
{EARETTG OB A KX D B O NS K HEE L TWVA 720 TH S L idE 28, bp. TotalEnergies, IEA
(ExxonMobil & Chevron 23AFREEFCHIH) OILAREL 1 WIHEIEZ HETH, bp OAEED MR I 0
U NS UWDIT TIEAR LY,
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COEERBILROEFAETEZ FD B ZIEREICRET 52 LIIRETH I, OE>OERE LT,
bp D& © RN ABESCHEERFMEN TN T 5 & 5 BRBROAERRZ it X Y K& X TV D FEEE
PR TE D, JenFE 1 DY, bp DIRFED A MEHEO T 1 7 7 A /W IMAZEDRTHE X 0 FHIICSemc 7 -
TWb, ZORFEIA T 77 A M, bp BIRFEHEITOZ2N 5 HED akt) 2 X0 KEHEATND D
EENR LTINS E LIy, F72, bp @ 2020 FARRER OB EII A ¥ v —5 #LDe ) TR K Th H—
75, Jekdi@ v Looney CEO 13 MERFEFEITEARZ HALET 5 2 & CHEDOBIRFEL « ZELEXD, U AT

RN 5] LT,

M 2020 @ i->®2030
bp
¥ 2020 92025
~e 20200 »®2035

Exontobil 2020 @

& 20200

»

30% 40% 50% 60% 70%

17 &9 - REAHAEERICBITARATALERNDEFE L BIE
(HIFD SALAEEREE 0 1E%,
*Shell ¢ 2030 FHEIZEIEE (>55%) DORIKT A >,
*bp 1% Rosneft 575%<

*ExxonMobil & Chevron I X HAEHRN 7247~ 5,

20%

-}
H
H

b
«

ToralEnergies

10%

0%
Ex¢onMobil

-10%

bp

-20%

18 &% - RAHREEREILFE (2020 £F£~2025 )
(HIFD SALAFEREE 0 1B,
*Chevron (22O Cid, BIHDX 15 7>5 2025 EOAFERE #9350 7 boe/d & HE L7129 2 C, Z{LFREHEH,
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B
[=]

4. #
PLETHTE =L 912, Ry MOt ~OBITIC LD EHEBHEO RHEEMEA~DORHLE LT, A Vv — ¥
DA OIS TIE, K3 A2 MEDRIERZ0BR & KR A DEEM ORI E BT T-NE ThH -7, —
FFC. SR AEPERED R Ly NI ERITERH - T,

ZDRHNT, BEL72K= R MEDIBRIIA Vv —ZELUN D EIRESEZITHILA L 9 2XKIEH ., HHED
=2 MU, FREROPE S Sk 72 CHEEEREED TR L) (ST DA 1R 5 5 2T, o & bifED:
5LWHROOEDEEZ BND, A VY — NS DA EREDEESEE TR e g B S . o b
TMFEHIT L S TEHBITTE LT L H LD LIV,

fh5c, AERERTROGIAM: (HYEE - JEE - HEEED) 10OV TIT—7 B DL 52601zl fEx

DEEOEFBRBZZ LV FHBERD 55 LEB2DbND, A VY —EMTHLHHEENH D X I, B
FoHE  ERERERCO T B AR TR O TREMRIN A £ 2 2 ST 2 MENH L7255, b, Bk 4
TORA D —RENSHBDO RIS ADEENMEZ TIEL TWAN, RO RIRA A L0 REHEHURED &
NH] W) RO TIRIYERE B SHNTIERL « BRI DO Tl . BHZEORGEDES 2 i T,
LTCWAEITERIET 27259 29,

SO « KR AFTFEDNEHIOTRT 2 L 3B 28 b 0D, 5% b3y MR mi 7=ERNSA O
e OISR EIN OBRF I T T <, 72, Shell (T3 T 2D X 9 72, FHIEMINTER VAT 57 b &
Do AV —REZRITILO LT D MRFEEED, FEREOZRIZHOETED L ) RFEERIRZFTH ML, £
NHEEIL T DD, BIEFETER LV,

29 72 213, HAY7 + & AHET TotalEnergies b, 7T 21D Mero 00 5> % D Lake Albert &\ »7- k=% b « (& GHG
POy 7= MIBE LN D,
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SEICL=-BHAREH

1% &n

Shell STRATEGY DAY 2021 PRESENTATION, TRANSCRIPT
SUSTAINABILITY REPORT 2020
SHELL ENERGY TRANSITION STRATEGY
ANNUAL REPORT AND ACCOUNTS 2020
SHELL INSIGHTS: UPSTREAM STRATEGY
Shell LNG Outlook 2021

bp Second quarter 2020 financial results and strategy presentation

BP sets ambition for net zero by 2050, fundamentally changing organisation to deliver

From International Oil Company to Integrated Energy Company: bp sets out strategy for
decade of delivery towards net zero ambition

Resilient and focused hydrocarbons

bp capital markets days

bp Annual Report and Form 20-F 2020

BP plc 112th Annual General Meeting: Webcast Transcript

bp sustainability report 2020

TotalEnergies

Universal Registration Document 2020 including the Annual Financial Report
Factbook 2020

Total Energies Energy Outlook 2021

Strategy and Outlook, Transcript

ExxonMobil 2021 INVESTOR DAY, webcast
Energy & Carbon Summary
2020 Annual Report

Chevron 2021 Virtual Chevron Investor Day

2021 Virtual Chevron Investor Day Edited Transcript: Part |
2021 Virtual Chevron Investor Day Edited Transcript: Part Il
2020 annual report

2020 supplement to the annual report

Energy Transition Spotlight

Climate Change Resilience
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FE O F DA IILRBEERENKIZ & 5 2020 F£ED CO HHHE~DFE
T A

1. 2020 E£EGEHD CO: BEHEX 6.0%BAHFHE OO F 74 JL ARSI RDEEAKEL

2021 4 11 H 26 HlcAR SN TRET VX —HEE GERICL D & 2020 FEOT3/LX—iEF b
R (COHEH LT 967TMt-CO2 THBFEE L 61Mt-CO2(6.0%) 8 & 722 V) | Hist il rTRE R 1990 H4ERE LUK Chi
NS 72o72(K 1), 2013 4FFELLTIE, 21.7% 720 10 A 22 BICSGT S Bl r L F—Fa il
L OREFUTUND 2030 FFIZ 2013 AEELE 45% & ik U CHERAEA TV D,

EtCO
15 2

13 A

7N
A 4

11
9 - AR

7 n \AO

5

2010 2015 2020 2025 2030

HIFT @ BEAPESEE TG VX —HiRT
1 1 2010 4EEE)> 5 2020 4RI TSRS, 2030 4EEEI IR /L F—FEA Fom L oo AR E
1 CO B EDHR L BEE

L2aL, 2013 4EEB D CO HEHEDZM % GDP ZEA, /L —HE R RAIZIA 1, REEHERIEZIR] 2
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