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A perspective (market Capimarer apri13 2021) A ENERGYAwEARTH
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A Wood Mackenzie Carbon Constrained vs. IEA SDS (or BP Net Zero) represents a difference of ~45 MBD
of oil production in 2040
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WM carbonconstrained scenario A ENERGYaoEARTH
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Carbonconstrained scenario (2040):

A 100% of new vehicle sales in U.S / Europe are
electric by 2040

A 40%of power met by wind and solar in 2035

A EVs displace 1mbpd of oil demand

CAGR 2015-35

Coal oil Gas Nuclear Hydro Renewables OSF*

=2018 =2020 =2025 = 2030 =2035 = 2040 @ CAGR 2018-2040
WoodMackenzie2018

AFossil fuels provide ~75% of energy in 2040 (85% in 2018)
AGreatest CQbenefit will come from mitigating emissions from fossil fuel combustion
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" ENERGYanoEARTH
The process A RESOURCES 24
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Key considerations A RESOURCES "1

Solving three simultaneous equations:
f(Xy) = soundscience andechnology

f(Xy) = consistencyith policy whichadequately addressethe welfare ofsociety
f(Xg) = financial viabilityto attract the interest ofinvestors

=complexity (tradeoffs occur in multiple dimensions)
sustainable

energy solutions

e JaCkson (administrative home) / earth, atmospheric sciences

technology

Cockrell / engineering
easssssme NMcCombs (dual MBA )/ economics, finance
LBJ (dual MPAFF, MGPS / policy

Law / law, regulation, contracts

+ Energy Institute / finance

: Energy antdBautihhResoouce e g @dudde frqyragram
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¢ Ray Kurzweill

Predictions:
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2012 Outlook for 2019: 280 GW
Actual 2019: 720 GW
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Sources: IEA World
Energy Outlook (various
years); Mints (2015)

2 OO 2 from presentation by
‘/

Margolis (2017)
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The role of the developing world Al ENERGY.oEARTH

CO2 intensity (kg CO2/kWh)  0.39 0.34 ~0 0.26 0.20 ~0 ~0

AThe energy needs dhe evolvingU. S. economyave been driven largely bihe market
AEachenergy transition has taken 40 50years
AEnergy is complex because problems (e.g,)C#®e global but drivers are local (national)
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