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Energy Is central to modern life
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Geographic Distribution of Energy Use

Primary energy consumption, 2022

Primary energy' consumption is measured in terawatt-hours?, using the substitution method®.

AN

0 TWh 1,000 TWh 5,000 TWh 20,000 TWh

No data 500 TWh 2,000 TWh 10,000 TWh
| |

Hannah Ritchie, Pablo Rosado and Max Roser (2020) - “Energy Production and
Consumption” Published online at OurWorldinData.org. Retrieved from: 'https://
ourworldindata.org/energy-production-consumption' [Online Resource]




Path to net-zero emissions

Achieving Climate Targets

Figure 4.1 = Global energy-related and industrial process CO2 emissions by
scenario and temperature rise above pre-industrial levels in 2100
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Normative Scenarios are a guide

Net zero Emissions Scenario from IEA

Oil supply Critical minerals demand Share of solar PV and wind
in electricity generation
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Minerals in Clean Energy Supply

Each supply chain is unique

Raw Materials Processed Materials Components Assembly
Co, Li, C, Nb Ni, Mn, Si, Cathode materials, Cathodes, Anodes, Lilon cells
Cu, Ti, Al, P, F, Sn, Iron ore Anode materials Electrolytes, Separators
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China Africa L.A." Other China Japan China Japan China U.S. Asia**
32% 21% 21% 26 52% 31% 8% 52% 31% 9% 66% 13% 13%
Raw Materials Processed Materials Components Assembly
Al, B, Cr,Fu, Dy, Pb, Mn, Aluminym, NdFeB magnets, Stegl, Nacelles, Blades Wind turbines
Mo, Nd, Ni, Nb, Pr, Iron ore Copper wire, Carbon fibers, Glass fibers
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China LA.* Asia** Other China EU China EU EU China
54% 29% 6 41% 12% 9% 56% 20% 11% 58% 23%
Raw Materials Processed Materials Components Assembly
Al, B, Cd, Cu, Ga, Ge, In, Fe, Si-metal, Polysilicon, Crystalline / amorphous Si Cells, Si modules,
Pb, Mo, Ni, Se, Si, Ag, Te, Sn, Zn Cu refined, Al, CdTe Wafer Thin film Si / non-Si modules
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China Africa U.S. Other China U.S. China Asia** China Asia** EU
53% 13% 7% 27 50% 6% 5% 89% 1% 70% 8% 1%

* Latin America
** Excluding China and Japan

Source: Created by lan Barlow based on data from European Commission, Critical materials C S I S
for strategic technologies and sectors in the EU - a foresight study, 2020 (Brussels: European Commission, 2020).

ENERGY SECURITY AND
CLIMATE CHANGE PROGRAM

CSIS


https://csis-website-prod.s3.amazonaws.com/s3fs-public/publication/210311_Nakano_Critical_Minerals.pdf?VersionId=DR03x5jIrwLnNjmPDD3SZjEkGEZFEcgt

Resource Adequacy

Growing Peak Demand

U.S. system peak demand, historical and projected, GW (1995-2050E)
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Net-Zero and Carbon Management

Estimates of U.S. CCUS, CDR? required to reach Net Zero by 2050, GTPA CO,

@ » Carbon management mitigation contribution to Net Zero

. Low range D High range B Point source CCUS CDR

Five scenarios analyzed with central case of 1.1 GTPA CO,

. . ) 5
2021 Princston Net Zero America I _: 0.7-1.8 1670 capture. No breakdown between point source and CDR included.
2021 White House Pathways to 1 _—: 0.4-15 Numerous pathways analyzed, with point-source modeled up to
Net-Zero GHG Emissions by 2050 I R 1.3 GTPA. Breakdown not included for every pathway

2021 Energy Evolved - _: 0.4-1.2 Five scenarios, but no breakdown between point source and CDR

included. Central scenario includes 0.8 GTPA CO, capture

2021 IPCC Report

Specialized cases (e.g.,

SSPI) only use non-
0.5 technological CDR to
reach Net Zero goals

Global analysis® of 8.0 GTPA with ~ 60% point source, 40% CDR

2021 IRENA

Global analysis' of 7.9 GTPA with ~ 40% point source, 60% CDR

2021 IEA Net Zero Scenario

Global analysis' of 7.6 GTPA with ~ 70% point source, 30% CDR

2021 AGU Advances

0006060600

Nine scenarios with no breakdown between point source and
removal included. Central case of 0.8 GTPA CO, capture



New Energy Strategies

Security and Competition

Spending for share in hydrogen,
batteries, carbon capture, and minerals.

Deployment in power, transportation,
and heavy industry — more than R&D

Emphasis on manufacturing to meet US
demand and possible export
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Reform trade regimes to allow for
investment without resorting to

protectionism.

Increase efforts related to international
emissions reductions, sharing

technology and finance tools.

Maintain a leading role in global energy
markets through responsible production

and export of fossil fuels.



