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A perspective (market cap; pre-market, April 13, 2021)
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modified from Wood Mackenzie, 2019

ά¢ƘŜ ŦǳǘǳǊŜ ŀƛƴΩǘǿƘŀǘ ƛǘ ǳǎŜŘ ǘƻ ōŜέ ςYogi Berra

ÅWood Mackenzie Carbon Constrained  vs. IEA SDS (or BP Net Zero) represents a difference of ~45 MBD 
of oil production in 2040

Achieves net 0 by 2065

Net Zero (2020)
Rapid
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WM carbon-constrained scenario

WoodMackenzie, 2018

ÅFossil fuels provide ~75% of energy in 2040 (85% in 2018) 
ÅGreatest CO2 benefit will come from mitigating emissions from fossil fuel combustion

Å100% of new vehicle sales in U.S / Europe are 
electric by 2040
Å40% of power met by wind and solar in 2035
ÅEVs displace 11 mbpdof oil demand

Carbon-constrained scenario (2040):
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Thesis: A significant part of future demand for energy critical elements 
is driven by concerns over climate and the energy transition

The process

Assess 
trade-
offs

Post-Covid

Post-Election

Geopolitics

Decisions

fossil

renewable

ά!ǎ ŦƻǊ ǘƘŜ ŦǳǘǳǊŜΣ ȅƻǳǊ ǘŀǎƪ ƛǎ ƴƻǘ ǘƻ ŦƻǊŜǎŜŜΣ ōǳǘ ǘƻ ŜƴŀōƭŜ ƛǘΦέ - Antoine de St. Exupery

Climate
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Key considerations

Solving three simultaneous equations:

f(x1) = sound science and technology

f(x2) = consistency with policy which adequately addresses the welfare of society

f(x3) = financial viability to attract the interest of investors

technology

policy
economics 
/ finance

Jackson (administrative home) / earth, atmospheric sciences

Cockrell / engineering

McCombs (dual MBA ) / economics, finance

LBJ (dual MPAFF, MGPS) / policy

Law / law, regulation, contracts

Energy and Earth Resources graduate program

Energy Institute+

= complexity (trade-offs occur in multiple dimensions) 
sustainable 

energy solutions
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Sources: IEA World 
Energy Outlook (various 
years); Mints (2015)
from presentation by 
Margolis (2017)

Projected (labeled by year published) vs 
Historical cumulative PV installations

ActualActual

7 GW

90 GW

170 GW

230 GW

2016:303 GW

2017:407 GW

Predictions:

2012 Outlook for 2019: 280 GW
Actual 2019: 720 GW

2019 : 720GWάhǳǊ ƛƴǘǳƛǘƛƻƴ ŀōƻǳǘ ǘƘŜ ŦǳǘǳǊŜ ƛǎ ƭƛƴŜŀǊέ
ςRay Kurzweil
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Energy Information Agency

ÅThe energy needs of the evolving U. S. economy have been driven largely by the market 
ÅEach energy transition has taken 40 ς50 years
ÅEnergy is complex because problems (e.g. CO2) are global but drivers are local (national)

The role of the developing world

Specific energy (MJ/kg) 17 24 -- 42 48 ~82,000,000 --

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