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Strategic planning in a time of hyper-uncertainty

Substantial investment in upstream oil and gas required in all conceivable transition scenarios

Range of demand outcomes

200
180
160
140
120
100
80
60
40
20
0

2000
2003
2006
2009
2012
2015
2018
2021
2024
2027
2030
2033
2036
2039
2042
2045
2048

— Base case investment outlook = AET-1.5

Source: Wood Mackenzie

100%

75%

50%

25%

0%

Upstream development capex required

2021 ETO (Base case), AET-1.5 (Scenario),
2050 2050
® Hydrocarbons m L ow carbon


http://www.woodmac.com/
http://www.woodmac.com/

Macro view woodmac.com

Growing need for companies to articulate their path to decarbonisation

Stakeholders want more details on GHG risks, targets, data metrics and transparency

Levers for decarbonisation of upstream companies (illustrative)

Operational improvements Rethinking power Strategic projects that
bridge the carbon gap
= Economically viable projects that = |nitially non-revenue generating,
reduce costs and cut emissions these projects may require
= May be supported by carbon government support to hit critical
pricing and/or strategic goals asS

= |nvestments main aim is to offset
carbon emissions

= ‘Low-hanging fruit’ requiring
minimal investment

= Realised through operational/ Lo

process changes, installation
of leak monitoring, plant

upgrades, better maintenance

Upstream Flaring/emissions Energy Renewables Batteries and Carbon Integrated Upstream
starting point reduction in ops efficiency for ops new technology capture energy hubs carbon neutrality

Source: Wood Mackenzie. Note chart block size is not equivalent to impact, as this will vary on a country-to-country and project-to-project basis.
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The Majors’ renewables M&A spend shot up in 2022 as transactions scaled-up

M&A spend in alternative fuels ramped up in 2022, dominated by biofuels (Chevron) and biogas deals (Shell,
BP). The Euro Majors also used M&A to expand their renewables generation pipelines

The Majors’ disclosed renewables deal spend by category Wind and solar capacity additions via M&A (full pipeline)
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Net zero Scope 3 ambitions will dramatically shift the competitive landscape

“Big Energy” strategies are differentiated by the pace and timing of legacy wind-down — will that now slow down?

Oil and gas production range for the Majors with Scope 3 net zero targets in 2050
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Oxy’s projections indicate
companies offering
carbon as a service
~ should be able to sustain
axy higher production and still
e get to net zero Scope 3

Big Energy output
likely to decline by

60% to 70% by
*P m 2050. TotalEnergies
TotalEnersles . and Eni have laid out

p— plans to offset
REPSOL associated Scope 3
emissions with
v CCS/NCS

OMV _
OMV is the only company

planning to cease oil and gas
production in 2050 through its

Sustainable Fuels strategy
9
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Filling the supply gap requires low intensity production

Deepwater GoM has a strong emissions advantage

Emission intensity by development theme Emission intensity of major deepwater regimes
Oil sands Ghana Concession
Heavy oll Angola PSC
LNG Malaysia PSC
Acid/sour gas Brazil PSC
Conventional onshore Guyana PSC
Conventional shelf US Gulf of Mexico
Deepwater Israel Concession
Tight oil Norway Concession
0 10 20 30 40 50 60 70 0 5 10 15 20 25 30 35
Total emissions intensity (tCO2e/kboe) Total emissions intensity (tCO2e/kboe)

Source: Wood Mackenzie Emissions Benchmarking. Intensities are annual averages for 2022. 11
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The global cost curve of 160 million b/d in 2033

Middle Eastern OPEC countries dominate low cost supply, North American supply becomes more expensive

as core inventory is drilled out
Global liquids capacity in 2033 by breakeven
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60 Wood Mackenzie long term oil price
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Deepwater Non-OPEC

US GoM deepwater

10

Saudi Arabia

Average breakeven NPV 15 (US$/bbl Brent)
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Liquids capacity 2033 (million b/d)

Source: Wood Mackenzie Oil Supply Tool, H2 2022, NPV15 Brent.
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US politics: reducing upstream turbulence, tentative steps to net zero

The Inflation Reduction Act has reinstated GoM lease sales and mandates renewable leasing

program

Oil & Gas Leasing
e Sale 257 °

e Winning bids reinstated

e Sale 259
e To be held on 29 March
e Sale 261 ®

e To be held by 31 September
e Five-year program expected in 2023

Wind Leasing
e Two WEAS have been identified by BOEM

e 38 km off Galveston, TX
e 90 km off Lake Charles, LA

Carbon Capture
e BOEM was expected to release update by 14 November 2022

e Rule making likely similar to wind proposals

Source: Wood Mackenzie, Federal Register

Net zero pathway actions

Non-binding strategy document for net zero by 2050
Build Back Better Act

e US$555 billion in tax credits for renewables and carbon
capture programs

Inflation Reduction Act
e  Zero carbon power supply incentives
e Energy storage incentives
e Fleet electrification / EV charger incentives
e |ncreased 45Q tax credits for CCS for 12 years
e 45V incentives for hydrogen production

e Methane fee for intensities greater than 0.2% of gas produced

15
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GoM and the Gulf Coast are on the leading edge of CCS

Plentiful industry for CO2 capture onshore, abundant reservoirs for storage offshore

couS prjects cowredy profc + ~182 Mtpa of carbon storage

@ e ‘ @ projects planned, under

®  covtuestorage @ construction, or active onshore in the

o ot R | “  Gulf Coast

< « Up to 5.1 billion boe storage
capacity in shelf depleted reservoirs
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» Tax credit changes
« US$3/ kg for hydrogen
« US$85 / ton for CO2 storage

Source: Wood Mackenzie CCUS Lens 16
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US GoM as a super-basin

Integrating hydrocarbons, renewables, and carbon capture o
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Source: Wood Mackenzie Exploration Service, Wood Mackenzie Corporate Service, US National Renewable Energy Laboratory. Technical capacity of renewable systems is converted from GW to boe by
converting by the equivalent fossil fuel input required to generate 4,380 GWh of electricity in a thermal power plant.
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Disclaimer

Strictly Private & Confidential

These materials, including any updates to them, are published by and remain subject to the copyright of the Wood Mackenzie group
("Wood Mackenzie"), or its third-party licensors (“Licensors”) as relevant, and are made available to clients of Wood Mackenzie under terms
agreed between Wood Mackenzie and those clients. The use of these materials is governed by the terms and conditions of the agreement
under which they were provided. The content and conclusions contained are confidential and may not be disclosed to any other person
without Wood Mackenzie's prior written permission. Wood Mackenzie makes no warranty or representation about the accuracy or
completeness of the information and data contained in these materials, which are provided 'as is'. The opinions expressed in these
materials are those of Wood Mackenzie, and do not necessarily represent our Licensors’ position or views. Nothing contained in them
constitutes an offer to buy or to sell securities, or investment advice. Wood Mackenzie's products do not provide a comprehensive analysis
of the financial position or prospects of any company or entity and nothing in any such product should be taken as comment regarding the
value of the securities of any entity. If, notwithstanding the foregoing, you or any other person relies upon these materials in any way, Wood
Mackenzie does not accept, and hereby disclaims to the extent permitted by law, all liability for any loss and damage suffered arising in
connection with such reliance.

Copyright © 2023, Wood Mackenzie Limited. All rights reserved.
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Wood Mackenzie™ is a trusted intelligence provider, empowering decision-makers with unique insight on the world’s & K :

natural resources. We are a leading research and consultancy business for the global energy, power and renewables,
subsurface, chemicals, and metals and mining industries. For more information visit: woodmac.com

WOOD MACKENZIE is a trademark of Wood Mackenzie Limited and is the subject of trademark registrations and/or
applications in the European Community, the USA and other countries around the world.
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