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Federal strategy on critical mineral supply chains

National Science & Technology Council — Critical §U§§§

Minerals Subcommittee (2011-)

Draft Critical Mineral List—Summary of Methodology and
... .. . . Background Information—U.S. Geological Survey Technical
° Definitions of crltlcallty, for multlple sectors Input Document in Response to Secretarial Order No. 3359

Executive Order 13817 (2017)

® List of Critical Minerals (2018)
®* Interagency Federal strategy on critical minerals (2019)

1. Advance Transformational R&D Across Critical Mineral Supply
Chains

2. Strengthen America’s Critical Mineral Supply Chains and Defense
Industrial Base

3. Enhance International Trade and Cooperation Related to Critical Reliable Supplies of Critical Minerals
Minerals Response to Executive Order 13817
. i . X National Scieqca and Te(;@nology Council
4. Improve Understanding of Domestic Critical Mineral Resources Siccntelorlencaliiteas
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5. Improve Access to Domestic Critical Mineral Resources on Federal
Lands and Reduce Federal Permitting Timeframes
USGS 6. Grow the American Critical Minerals Workforce
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Mineral commodities are essential to energy applications
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Commodity supply risks to the U.S. manufacturing sector

Supply Risk Leading Producers Most Vulnerable Applications
Commodi . 2016 EV
¥ | 2o0r 2006 2008 0 11 2012 2015 2004 2045 2016 Name(s) P20 EEacHpon  rores
Dysprosium China Pemanent magnets
Yitrium China Advanced amics I
Neodymium China Gunanicn 1naQNets 1
Cobalt D.R. Congo Superalioys | |l
Lanthanum China Catalysts | i
Cerium China Catalysts [}
Graphite China Refractories [l
Bismuth China Chemicals | [l
Aluminum China, Russia | Passenger cars and light trucks  [|[|INENEG
Antimony China Batteries [
Tantalum Rwanda, D.R. Congo I Capacitors | [
Praseodymium China Pemanent magnets 1
Tungsten China Cemented carbides O
Rhodium South Africa Catalytic converters 1
Ruthenium South Africa Electronics | [l
Magnesium China Aluminum alloys -
Platinum South Africa Catalytic converters ]
Niobium Brazil Steel alloys
Gallium China Integrated circuits ~ JJJ
Palladium Russia, South Africa [ | Catalytic converters ]
Indium South Africa Electronics ~ [l
Titanium China, Japan . Aerospace alloys .
Germanium China Fiber optics ~ [l

Supply risk
Low risk [

High risk

Nassar et al., 2020, Science Advances



United States reliance on imports is growing

2019 U.S. net import reliance

Commodity

ARSENIC (all forms)
ASBESTOS

CESIUM

FLUORSPAR

GALLIUM

GRAPHITE (natural)

INDIUM

MANGANESE

MICA, sheet (natural)
NEPHELINE SYENITE
NIOBIUM (columbium)
RARE EARTHS (compounds and metal)
RUBIDIUM

SCANDIUM

STRONTIUM

TANTALUM

YTTRIUM

GEMSTONES

BISMUTH

TELLURIUM

VANADIUM

TITANIUM MINERAL CONCENTRATES
POTASH

DIAMOND (incustrial stones )
BARITE

ZINC (refined)

TITANIUM (sponge)
ANTIMONY (metal and oxide)
RHENIUM

STONE (dimension)
CoBALT

TIN (redned)

ABRASIVES, fused Al axide (crude)
BALXITE

CHROMIUM

PEAT

SILVER

GARNET (industriad)
PLATINUM

ALUMINA

MAGNESIUM COMPOUNDS
ABRASIVES, silicon carbide (crude)
GERMANIUM

IODINE

IRON OXIDE PIGMENTS (natural and synthesic)

TUNGSTEN

DIAMOND (incustrial dust, grit. and powder)

CADMUM

MAGNESIUM METAL

NICKEL

SILICON (metal and ferrosiicon)

MICA, scrap and Sake (natural)
mfined)

Major import sources (2015-18)*
China, Morooco, Belgium

Brazi, Russia
Canada
Mexico, Vietnam, Scuth Africa, China
China, United Kingdom, Gesmany, Ukraine
(China, Mexico, Canada, India

China, Canada, Republic of Korea, Taiwan
South Africa, Gabon, Australia, Georgia

China, Brazil, Belgium, Austria 2 01 9
Canada

Brazd, Canada, Russia, Germany
China, Estonia, Japan, Malaysia
Canada
Europe, China, Japan, Russia
Mexico, Germany, China
Rwanda, Brazil, Austraka, Congo (Kinshasa)
(China, Estonia, Republc of Korea, Japan
india, Israel, Belgium, South Africa
China, Belgium, Mexico, Republic of Korea
|_]Canada, China, Germany
Austria, Canada, Russia, Republic of Korea
South Africa, Australia, Canada, Mazambique
nada, Russia, Belarus, Israsl

india, South Africa, Botswana, Australia
[ JChina. india, Morocco, Mexico 1 984

nada, Maxico, Australla, Pery

Japan, Kazskhstan, Ukraine, China, Russia

1954
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Growing U.S. net import reliance
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(as % of apparent consumption)
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U.S. Geological Survey, 2020, Mineral Commodity Summaries 2020

Fortier et al., 2015, Comparison of U.S. net import reliance for nonfuel mineral commodities—A 60-year retrospective (1954-1984-2014): U.S. Geological Survey
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Production of many minerals is highly concentrated

Share of each element’s global production from selected countries
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Global production trends over 20 years
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Import reliance can highlight interdependencies and competition potential
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Trends in trade exposure: Lanthanum

EXPLANATION China’s threats to cut off supplies
drive global prices for rare earths

Trade Exposure
P to unprecedented levels
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Additional causes of supply chain disruption: Natural hazards

- : Spatial concentration of mineral

i@‘ production in tectonically active

I8 %4 areas may pose a higher risk of
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Many byproduct minerals are required for advanced technologies

Share of element’s primary production obtained as a byproduct
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Tracking mineral commodities throughout their life cycle

Global flows of tantalum

(metric tons of Ta content, circa 2015)
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» Federal strategy

> Potential futures

» Sectoral dependencies

» Foreign supply dependencies
» Domestic supply dependencies

> Potential for unconventional resources
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