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0] & 9 (S&P Global Commodity Insights $AIEL}2)

1. What’s happening: X|™HstX 3& 2|A3
- Geopolitical supply risks return to the fore in oil markets: Ar$-H, ©|g} o]2k=, UAE,

gjulof, wWdlgde}, o, 7RRteaAgt oFk=E, UolX|go} 5 ofxE|7f.. 1#al #Alo}
- Russian supply risks: &2*F2 Q1 202391 1509 b/d oA}

Disruption risks escalate in H2 2022, just as spare capacity falls
to historically low levels

Geopolitical Supply Disruptions

7
6
5
B
a4
€
2
= 3
E
2
1
0
Jan-10 Jan-11 Jan42 Jan13 Jan-14 Jan-45 Jan-i6 Jan-47 Jan-18 Jan19 Jan-20 Jan-21 Jan-22 Jan-23
mNigeria Iran =Libya =lraq
=Noutral Zone Venezuela = Saudi Arabia =Sudan/$. Sudan
Syria = Yemen =Russia mOther

‘Source: S&P Global Commodity Insights.

2. What’'s happening: ({fMdits=l Zi4

-

- Global spare capacity buffer: 201549 §7} Z& F24-19, =4 YH
- 0)2 AEgH|ES &3 B4 24, S build-upAl &7t tﬁ%‘é

~eixjo} A F3 el AT e 2

- How much spare capacity they actually hold; how much they would be willing to use

OPEC+ Crude Production and Spare OPEC+ CONTINUES TO STRUGGLE TO HIT OUTPUT TARGETS
(million b/d)
42 45
OPEC+ quotas
39 40
2 OPEC+ production
= (members
2 - ) | with quotas)
E 1N ¢ ki VAL
10 b kL ¥
LIy i 1
33
Jan-21 Jul-21 Jan-22  Jul-22 Jan-23  Jul-23 30
Spare OPEC+ Supply Forecast Feb-21 Jul-21 Dec-21 May-22 Oct-22
-Quota (Official Schedule) ——Quota (Ref Case) . .
—_ Assumed Quota Last Month -----Call on OPEC+ Crude* Source: Platts OPEC+ survey by S&P Global Commodity Insights
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Deeper cuts Global Spare Capacity
OPEC+ YET TO RESTORE PRE-PANDEMIC OUTPUT 10.0
[m\lllon b/d)
8.0 me
i |I .l [ []
|II L " W
I “ I Ll = '_ 1.7 million
Kuwait © 40 || bid in Q4
= 2022 (Saudi
== UAE 1S & UAE)
. Iraq 2.0 - =
W Saudi Arabia ==
Hl Russia ||II
0.0 -
Jan-19 Jan-20 Jan-21 Jan-22 Jan-23
= Saudi Arabia m United Arab Emirates
Apr-20  0ct-20  Apr-21  Oct-21  Apr-22  Oct-22 =Russia =lraq
m Kuwait = Nigeria
Source: Platts OPEC+ survey by S&P Global Commodity Insights = Kazakhstan = Other

3. What’s happening: 2{A|0} &1} H|X{ — Urals & ESPO

- Russian oil exports remain resilient, but destinations will need to shift and total
volumes are expected to decline with EU sanctions
- Russia is already showing signs of becoming more reliant on Asia

- Oil market unconvinced by Russian oil price cap proposal — ‘buyers' cartel’

RUSSIA'S URALS IS SIMILAR IN QUALITY TO MANY
MIDDLE EASTERN GRADES

Sulfur (%)
4

Basrah Medium

[\raq
Kuwa|t Export Arab Medium

‘Sa“‘“ M RN
(Saudi Aratna] Iranian

Heavy
Upper Zakum
Production D“ba‘.UAEj . (UAE)
(million b/d) Suez Blend Banoco , ian Li
: (Egypt)  Arab Medium Urals remen tont
(Bahrain) rais Oman
i (Russia) Export Blend

0
26 28 30 32 34 36
API gravity
Source: S&P Global Commodity Insights

4. What's happening: US oil production growing less than expected

- %, u2Ea4 (DUC wells); Refining capacity

- Biden reaction: sanctions/price cap, SPR, calls for US refinery to increase output

18 Korea Energy Economics Institute



US Rigs by Operator Type
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5 500
400
300
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0
Jan-20  Jul-20 Jan-21  Jul-21 Jan-22  Jul-22
= Majors ELarge Caps
= Small/Mid Caps = Small/Private Operators

5. Implications

- Energy trilemma: energy security, price stability, sustainability

-AREEO SR} AHFO] FE: A=mFa oUA] A, pEAA, ARFEEY AlETE
- SEQE A3 Bag, $EE, v-F A, U9 £F A W vle fHolA S Aot
- 7] R, APl Higt A, RS 7HEARE oAl R5/diA=TE os) Ak AR
- 2050 ©AFHI MU A] & keeping fuel affordable is the prime concern

THE RELATIONSHIP BETWEEN OIL PRICES AND INVESTMENT

(# of projects sanctioned)* ($/b)
Bl Projects Bl Planned Brent e
40 120
30 100
20 80
10 II 60
0 40
2013 2014 2016 2018 2020 2022 YTD

* Non-OPEC (Ex Russia) oil projects with >$1 billion Capex
Source: S&P Global Commodity Insights
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NZE A|LIE| 2(IEA)O A O|L{ 2] £ co2 B & X! =/ & EF 3 0](2010-2050)
Emissions by sector Gross and net emissions
W16 ~ 40
o Electricity o
o o -
o 3 Net emissions
o 12 30 sasesssassans
8 20 Gross
Transport emissions
4 BUildings RN S N—
0 —— 0
BECCS and DACS
2010 2020 2030 2040 2050 2010 2020 2030 2040 2050
Z1E: IEA(2022). World Energy Outlook 2022, International Energy Agency, p.126.
3
EtAZR M 2
NZE A|Lt2| 2(IEA)H| A 0|l 2] 23 co2 B & L & /4 HE T 3 0](2010-2050)
Unabated fossil fuels Low-emissions sources
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M Solar
m Wind
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Nuclear
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7}E: IEA[2022). World EnergyOutlook 2022, International Energy Agency, p.128.
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NZE A|LIE| 2(IEA)H M 7= £[F0|L{2](2010-2050)

Industry Transport Buildings
3 200 o

150  ceseeeeees I
100 - )

50

Traditional use
of biomass
Other

B Hydrogen-based

= Other renewables

m Modern bioenergy
Fossil fuels with CCUS
M Unabated fossil fuels

o = O O O o = O O O o = O O O

— oM g W — N M g - N M <

o O 0 o O o O O o O o O O 9 O

NN N NN NN N NN NN N NN
ZIE: |EA(2022). World EnersyOutlook 2022. International Enersy Asency, p.123.

SIAZE M 2y

2050 7|2} (electrification) 2

ZZ0|UZ| A H|H A2 HEH H|F: HAY oF 20% > 2050\ 45760%
(2L ERLZ210H2021)2| HQ 45-47%)

Renewables share (in total primary energy supply)

100%
@ European Union
0%
B80%
@ India ° = United States

IRENA1.5°C 0.

0% IRENA 1.5°C
@ IEA NZE

60%

® China
50% Electrification

45% 50% 55% 60% 65% (% of TFEC)
Source: Indla: NZE with reforestation and CCS Scenario - Transf to a Met Zero Emi: Energy System [The Energy Resources

Institute (TERI), SHELL, 2021); European Unlon: Vision Scenario - Vision Scenario for the European Union [Greens, European Free
Alliance and Oko-Institut eV, 2018]; Chinaz 15°C Scenario -Transition of the Chinese Economy in the Face of Deep Greenhouse Gas
Emissions Cuts in the Future [Kejun et al, 2021]; United States: Central Scenario - America's Zero Carbon Action Plan, 2020 [SDSN,
2020]: IEA NZE: NZE Scenario - IEA’s Net Zero by 2050 [IEA. 2021a]; IREMA 1.5%C: 1.5°C Scenario - World Energy Transitions Outlook:
15°C Pathway [IRENA, 2021a].

Note: IRENA 15°C* represents the additional electrification share required to produce green hydrogen: TFEC: Total Final Energy
Consumption

ALE: IRENA (20

forld Enersy Trans 2. International Renewable Enersy Asency.
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Revenue from production of coal and selected energy transition minerals in the SDS
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Share of top three producing countries in production of selected minerals and fossil fuels, 2019
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Sources: IEA (2020a); USGS (2021), World Bureau of Metal Statistics (2020); Adamas Intelligence (2020).

Z1Z: 124 (2022). The Rol=of Critical Minerals in Clean Energy Transitions. International Enersy Azency, p.13
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Away from Fossil Fuels (IMF Working Paper, '22.8)
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