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Rare earth element (REE) materials—rare earth ores, oxides, metals, alloys, 

semi-finished rare earth products, and components containing REEs are used in a 

variety of commercial and military applications, such as cell phones, computer hard 

drives, and Department of Defense (DoD) precision-guided munitions.  Today, most 

rare earth materials processing is performed in China, giving it a dominant position that 

could affect worldwide supply and prices.  A disruption or manipulation of the rare earth 

elements supply chain will negatively impact DoD‘s National Security mission.  To 

mitigate this vulnerability, DoD needs an integrated rare earth elements supply chain 

strategy that addresses the vulnerabilities and competing interests in such an integrated 

supply chain strategy.   

  



 

 

 

 



 

 
AN INTEGRATED RARE EARTH ELEMENTS SUPPLY CHAIN 

STRATEGY 

Disruption in the global supply of rare earths poses a significant concern 
for America‘s energy security and clean energy objectives, its future 
defense needs, and its long-term global competiveness.   

— Mark A. Smith CEO Molycorp Minerals  
Testimony to House Science and Technology Committee, March 20101 

 
 

Rare earth element (REE) materials — ores, oxides, metals, alloys, semi-finished 

products and components containing REEs are used in a variety of commercial and 

military applications, to include cell phones, computer hard drives, hybrid cars and 

Department of Defense (DoD) precision-guided munitions and aircraft.  Most REE 

processing is currently performed in China, giving it a dominant position that could affect 

worldwide supply and prices.2  The National Defense Authorization Act of 2011 directs 

the Secretary of Defense to conduct an immediate review of DoD rare earth 

requirements and establish an ―assured source of supply‖ for rare earth material by 

2015.3 

The criticality of REE based applications, coupled with China‘s dominance of the 

global supply chain, raises several strategic questions:  Is DoD‘s National Security 

mission vulnerable to a disruption or manipulation of the global REE supply chain?   

What strategy could DoD employ to reduce the vulnerability of a supply chain disruption 

or manipulation?  What other national interests must be considered when developing a 

strategy to mitigate a REE supply chain vulnerability?   

A disruption or manipulation of the global REE supply chain would negatively 

impact DoD‘s National Security mission.  To mitigate this vulnerability, DoD should 
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employ a strategy that promotes development of an integrated REE supply chain 

ensuring it‘s‘ industry and technology bases are sufficient, stable and cost efficient.  

Such an initiative leverages public and private sector ingenuity to secure our supply 

chains and supports development of clean technology to enhance economic prosperity, 

as described in the 2010 National Security Strategy.4  It also supports the U.S. mineral 

policy goal of promoting an adequate, stable and reliable supply of materials for national 

security, economic well being and industrial production.5 

Rare Earth Elements.   

Rare earth elements are 17 chemically similar metallic elements identified as 

atomic numbers 21, 39 and 57-71 on the periodic table.  Rare earth elements are 

further classified as ―light‖ or ―heavy‖ based on their atomic weight.  Elements with 

atomic numbers 57-63 are considered light while 39 and 64-71 are considered heavy.  

Rare earth elements must be separated from other minerals as they do not occur in 

their elemental state. 6 

Rare Earth Element Applications.  Rare earth elements are useful for a variety of 

applications as many possess unique mechanical, magnetic or spectral characteristics.  

Examples include: yttrium‘s extremely high affinity for oxygen makes it useful for many 

lighting applications to include computer displays, erbium‘s extremely narrow absorption 

band makes it useful for fiber optic and laser applications, and, samarium based 

magnets have the highest resistance to demagnization known.7  Table one highlights 

select applications by element.   

Rare earth element applications permeate industry however because rare earth 

material is usually far upstream in the supply chain, typically only industry experts 

understand their significance.8  The 2008 REEs end use percentages highlight their 
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diversity and criticality: metallurgical applications and alloys, 29%; electronics, 18%; 

phosphors for computer monitors, lighting, radar, televisions and X-ray film, 12%; 

chemical catalysts, 14%; automotive catalytic converters, 9%; glass polishing and 

ceramics, 6%; permanent magnets, 5%;  petroleum catalysts 4%; other, 3%.9    

 

Element Atomic # Select applications and uses 

Scandium 21 ceramics, lasers, phosphors 

Yttrium 39 ceramics, computer displays, fluorescent lighting 

Lanthanum 57 hydrogen batteries, catalysts 

Cerium 58 glass polishers, ceramics, phosphors 

Praseodymium 59 ceramics  

Neodymium 60 magnets, lasers, glass coloring 

Promethium 61 
 Samarium 62 magnets, lasers, electric components 

Europium 63 computer screens, fluorescent lights 

Gadolinium 64 magnetic applications, phosphors 

Terbium 65 phosphors, projection TV's 

Dysprosium 66 magnets 

Holmium 67 lasers, magnets 

Erbium 68 lasers, fiber optics 

Thulium 69 crystals, lasers 

Ytterbium 70 fiber optics, lasers 

Lutetium 71 x-ray phosphors 

 

Table 1.  Rare Earth Element Applications.10 

 
Rare earth elements based applications are critical to many technically advanced 

U.S. military weapons and systems.  Some examples include:  samarium-cobalt magnet 

motors and actuators in multiple guided missiles;  neodymium-iron boron magnets in 

Joint Direct Attack Munitions (JDAM) smart bombs; neodymium-yttrium-aluminum-

garnet lasers and range finders in multiple weapon systems to include the M1A1/2 main 

battle tanks; yttrium stabilized zirconia heat resistant coating applied on high 
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performance aircraft to include the F15 and F16; rare earth based magnets in satellite 

wave guides; Terfonal-D, a REE alloy, in state of the art ship and submarine sonar; 

cerium based polishers used for multiple military optics; yttrium based magnets in phase 

shifters, tuners and filters for the PATRIOT air defense missile system; and, gadolium,  

yttrium and samarium based components in electronic countermeasure equipment.11        

In addition, rare earths are essential for several green technologies to include: 

hybrid and electric car batteries (lanthanum), fluorescent phosphors (terbium) for energy 

efficient lights and magnet generators (samarium and neodymium) for new generation 

wind turbines.12   A critical component of next generation wind turbines is the rare earth 

based magnet generator, which is 70% more efficient and reliable than the current 

industry standard.13  

China attributes much of the U.S‘s success in the first Gulf War to REE based 

technology and initiated significant R&D investment in the 1990s.  Today, China has 

significantly more scientists and technicians conducting REE R&D than the United 

States.   Cindy Hurst, a research analyst at the Fort Leavenworth Foreign Militaries 

Study Office, states ―Most press reports today express concern about the supply and 

demand of REEs and China‘s tightening supplies…  Yet there is little mention made 

regarding China‘s research and development efforts, which probably deserve the most 

attention since research and development is the driving force behind China‘s 

success.‖14    

REE Alternatives.  Alternatives to many rare earth applications are available, but 

in general provide reduced performance.15  Defense officials acknowledge REE based 

applications for military equipment would be difficult to replace.16  Development of 
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alternative applications is a long term endeavor requiring sustained funding and 

commitment.  A 2010 GAO report advises an alternative application could take up to 15 

years to develop.17   

Global Supply.  Rare earth element bearing material is found globally and 

reserves are projected to meet expected demand thru the 21st century (table 2).18  

Chemical metallurgy expert, Dr. C.K. Gupta, defines REE reserves as ―the specific 

bodies of rare earth element bearing material of known location, quality and quantity, 

from which the rare earth can be extracted presently.‖19  Specific reserves vary for each 

REE, and there are fewer reserves of the heavy elements.20  China has the most 

reserves and is the world‘s largest supplier of heavy and light REEs.21 

 

 
Reserves 

  
Mine Production 

   
2008 

 
2009 

United States 13,000,000 
 

0 
 

0 
Australia 5,400,000 

 
0 

 
0 

Brazil 48,000 
 

650 
 

650 
China 36,000,000 

 
120,000 

 
120,000 

Commonwealth of Ind. States 19,000,000 
 

NA 
 

NA 
India 3,100,000 

 
2,700 

 
2,700 

Malaysia 30,000 
 

380 
 

380 
Other Countries 22,000,000 

 
NA 

 
                     NA 

World Total 99,000,000 
 

124,000 
 

124,000 

 

Table 2.  Global Rare Earth Reserves and Mine Production (metric tons).22 

 
Many deposits contain several REE bearing minerals, making extraction complex 

and less cost effective.  Reserves currently being exploited primarily come from 

deposits of a single REE bearing mineral such as bastnasite or monazite.  Significant 

bastnasite deposits are located in Mountain Pass, California and Banyan Obo, China.   

Significant monazite deposits are located in South Africa, China and Australia.23       
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Recycling REE material from scrap applications is not considered a significant 

source of supply.24  The U.S. does not possess the capability to reclaim rare earth 

based military or consumer applications.25 

Global Demand.  World-wide consumption of rare earth elements is currently 

134k metric tons and demand is projected to climb to 180k metric tons by 2012 due to 

projected growth in sectors using REEs.26   China, the world‘s largest REE material 

supplier, projects its‘ demand to outpace production by 2012.  Projected sector growth 

includes green technology which is expected to increase as the U.S. seeks energy 

security through renewable sources.27  Dudley Kingsnorth, executive director of the 

Industrial Minerals Company of Australia foresees potential shortages of heavy REEs 

by 2015 due to increased green technology demand.28  Keith Bradsher of the New York 

Times stated in a December 2009 article the heavy rare earths dysprosium and terbium 

are already in short supply due to the increase of green technology applications.29   

Increased demand is also a function of the significant volume of rare earth 

material required for some green technology applications.  As an example, production of 

a magnet generator for a new generation wind turbine requires up to two tons of 

neodymium.  Mark Smith, the CEO for Molycorp Minerals, testified this quantify of 

material for a single application was previously unheard of in the REE industry where 

demand was typically measured in pounds or kilograms.30 

The Rare Earth Element Supply Chain.   

The rare earth element processing supply chain consists of: (1) mining rare earth 

ore (2) separating the rare earth ore into oxides (3) refining the oxides into metals (4) 

forming the metals into alloys and (5) manufacturing the alloys into applications.  While 
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the U.S. exports some ores and alloys, China currently dominates all levels of the global 

supply chain.31    

Mining.  China accounted for 97% of REE global mining production in 2009 while 

no REE mining was conducted in the U.S. (Table 2).32  As a result of Chinese 

production, enabled by low-cost labor and lax environmental regulation which 

depressed the global price; the last U.S. mine, located in Mountain Pass, California, 

closed in 2002.33   

Assessments to determine the economic feasibility of rare earth mining were 

conducted at various sites in the U.S., and Canada in 2009.34  Regardless of the 

outcome of these assessments, government officials estimate it could take seven or 

more years to bring a new domestic REE mine into production, based on a myriad of 

government regulations and the complexity of REE mining.  Due to the diversity of REE 

bearing minerals, a unique processing sequence must be developed for every mine 

based on the specific mineral at the site.35      

Mines that had previously produced REE material can restart operations much 

more quickly than new mines.  Molycorp, the owner of the existing Mountain Pass mine, 

indicates this mine could resume full scale production by 2012.36  A monazite mine in 

Mont Weld, Australia began limited production in 2008 and plans to reach full production 

by the end of 2011.  According to Stratfor Global Intelligence, these mines would 

account for 25—30% of global production, if both come into operation as projected.37 

Rare earth elements are seldom the sole product of a mining operation and often 

are a by-product of a mining effort for another mineral.  As an example, REEs are a by-

product of the massive iron mine in Banyan Obo, China.38   The USGS estimates up to 
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90% of global REE production is either a co-product or by-product of a mining effort.39  

Mining is an expensive, capital intensive endeavor.  Organizations considering 

developing a new mine with REE as the primary product would want security another 

depression in the global price would not eliminate their return on investment.  

Separating & Refining   The separating and refining functions are complex 

processes due to the nature of REE bearing minerals.  Refining REE bearing ore 

produces by-products which are heavily regulated in the U.S. and disposal must be 

addressed.  As an example, refining monazite produces the radioactive element 

thorium.40  Since the U.S. ceased development of refining technology when the 

functions migrated to China, today, the refining function is considered China‘s strongest 

competitive advantage.41 Based on their ownership of the technical knowledge and 

infrastructure related to refining, experts expect China will retain the core of the REE 

industry for at least the next two to three years.   

Manufacturing.  Down-stream rare earth processing functions require significant 

capital investment.  Corporations require reliable sources of supply before they will 

invest in downstream processing operations.  Like separating and refining, advanced 

manufacturing technology is proprietary and much of this intellectual property is 

controlled by overseas companies.  As an example, the technology patents a Japanese 

organization owns for manufacturing neodymium-boron magnets do not expire until 

2014.42    

China’s Supply Chain Strategy.  China has the world‘s largest population and is 

interested in creating and protecting manufacturing and processing jobs.  To achieve 

this goal, experts believe China is attempting to expand its‘ vertical integration of the 
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global supply chains, to include REE.43  Unlike the U.S. strategy of competing for 

minerals on the global market, China‘s intent is to gain minerals it does not domestically 

produce through purchase of equity ownership of mineral deposits and mining 

companies.44  

China is incentivizing organizations to move their manufacturing functions, and 

associated intellectual property, to China in return for a guaranteed supply of REE 

material.  According to industry expert Terrance Stewart, China‘s 2009-2015 draft 

mineral strategy is to macro-manage the rare earth industry, strengthen control of 

strategic resources and strictly control production.  No new rare earth mining will be 

approved during this period in China.45   

Vulnerability to China 

In 2009, rare earths were one of 19 non-fuel minerals for which the U.S. 

completely relied on imports to meet demand.  According to the USGS, 91% of the REE 

material imported to the U.S. came from China.46  While reliance on imported material is 

not a useful measure of risk; overreliance on one nation does creates risk.  As Dr. Kent 

Butts, U.S. Army War College, states: 

Minerals that are required to satisfy the needs of essential sectors of the 
economy may be referred to as critical.  When such minerals are ―wholly 
or in a large measure imported‖, often through trade from non-secure 
overseas sources, and where the denial of access to these resources is 
possible to the benefit of an adversary, they may referred to as strategic.  
The degree of concern expressed for a given strategic mineral is governed 
by the number of alternative sources from which the resource may be 
obtained; the political and economic stability of the producing countries; 
and the relative self-sufficiency of adversarial nations in the given 
resource.47 

The United States singular reliance on China for REE material, coupled with 

China‘s dominance of the supply chain, mark rare earths as a strategic mineral.  While 
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China is economically and politically stable, China‘s words and actions regarding REE‘s 

highlight the risk to U.S. security.   

China’s Information Message and Actions.   The Chinese government has made 

bold statements regarding dominating the REE industry for almost 20 years and her 

actions during this period have supported these statements.  In 1992 Deng Xiaoping 

famously stated, ―there is oil in the Mid-East, there is rare earth in China‖.48   China‘s 

current dominance of the global REE supply chain represents the culmination of a 

strategic goal described by President Jiang Zemin in 1999, ―improve the development 

and application of rare earth, and change the resource advantage into economic 

superiority.‖49  Having driven competition out of the global market, China is now using its 

market dominance to gain economic superiority through manipulation of global supply 

and price.  

 China‘s actions over the last five years are particularly troubling.  It limited the 

amount of rare earth material for commercial export since 2005 and most recently 

restricted 2010 export volume to 40% below 2009 volume.  China also raised REE 

material export taxes by 15-25% in 2010.50  The Chinese Ministry of Information and 

Technology published a draft report in the Fall of 2009 calling for a ban on exports for 

several varieties of REE.51  Another report in the official China Daily newspaper 

predicted a 30% decline in export volume in 2011.  An export minister denied the 

newspaper report, however recent statements and actions demonstrate the potential for 

further restrictions.52  

In July 2010, China used this economic weapon as leverage in a maritime 

dispute when it interrupted export of REE material to Japan.53  This action expanded 



 11 

with a brief blockage of shipment of several REEs to the U.S. and Western Europe in 

October 2010.  Keith Bradsher suggests this blockage may have been in retaliation to a 

U.S. investigation to determine whether China was violating World Trade Organization 

rules by limiting clean energy imports, while incentivizing clean energy exports.54  If 

accurate, this speculation supports the notion that China views WTO complaints as 

political / strategic challenges rather than as legal actions in the world commerce 

structure.55   

Supply Chain Disruption Impact.  The Defense Contract Management Agency‘s 

Industrial Analysis Center is preparing a report that will assess military use of rare earth 

materials and associated vulnerabilities based on a supply chain disruption.56  Until this 

report is published, the specific impact of a supply chain disruption to DoD‘s security 

mission is speculative.  Previous government reports however imply a REE restriction 

would cause production delays.  A modeling scenario in the National Defense Stockpile 

2005 Requirements Report recommended stockpiling yttrium.57  A 2008 National 

Defense Stockpile report advised several production delays of weapons systems were 

caused by lanthanum, cerium, europium and gadolinium supply disruptions.58  Perhaps 

the most clear warning is that according to the Defense Acquisition Guidebook, REEs 

material have reached the level of industrial concern and supplier base concerns should 

be investigated.59 

Long Time to Establish an Alternative Supply Chain.  Some experts argue 

military uses are low enough that restriction of Chinese REE material will not be an 

issue, if Western mining operations come on-line.60  While this assessment may be 

valid, it also implies all levels of the REE supply chain have alternatives other than 
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China.  Mark Smith testified to a Congressional Subcommittee that if his California mine 

were to start production today, much of the ore would have to be shipped to China for 

processing.61  A 2010 GAO report advises the U.S. rare earth supply chain could take 

up to 15 years to rebuild based on the complexity of acquiring patents, making capital 

investments and developing new technology.62   

Increased Technology Cost.  China has the ability to manipulate the global REE 

material price due to their dominance of the supply chain.  Recent actions such as 

increasing export taxes and establishing export quotas for REE material increases 

production costs in competing countries.  Increased production costs will translate into 

higher costs for many products.  The green technology sector is particularly vulnerable 

to cost increases based on projected growth and the large quantity of REE material 

required for applications such as magnet generators.63  China‘s supply chain dominance 

makes competition difficult.  By artificially lowering prices, or disrupting supply, China 

has the ability to make REE processing unprofitable.64   

Policies, Strategies and Legislation Related to the REE Supply Chain 

The vulnerability to the REE supply chain is a National issue that is being 

addressed by the interagency process and Congress.  Broad policy goals are already 

established regarding strategic minerals and the industrial base.  Several U.S. 

Government (USG) documents describe national interests and strategic objectives 

related to the REE issue.  The DoD has statutory authority to address the REE supply 

chain vulnerability and the National Defense Authorization Act for Fiscal Year 2011 

directs specific actions.65  Three bills are being considered by Congress that address 

the rare earth supply chain vulnerability. 
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US Mineral Policy.  The U.S. mineral policy goal is to promote an adequate, 

stable and reliable supply of materials for national security, economic and industrial 

production.66  The Mining and Minerals Policy Act of 1970 states it is in U.S. national 

interest to foster a domestic mining industry.67  Policy options to achieve the mineral 

policy goal include: promoting conservation of the material, encouraging domestic 

mining by tax policies, funding research and development to develop technology 

requiring alternative sources, providing incentives to promote exploration in other 

countries, and stockpiling strategic materials.68  

2010 National Security Strategy (NSS).  The NSS directs the use of innovation 

and ingenuity to mitigate resource scarcity and secure our supply chains.  The NSS 

further declares the U.S. ―has a window of opportunity to lead in the development of 

clean energy technology. If successful, the U.S. will lead in this new Industrial 

Revolution in clean energy that will be a major contributor to our economic prosperity‖.69    

Quadrennial Defense Review Report (QDR).  The 2010 QDR states U.S. security 

is tied to the health of the technology and industrial bases.  The QDR further states DoD 

requires a strategy to shape the structure and capabilities of industry and must be 

prepared to intervene when absolutely necessary to create and / or sustain competition, 

innovation and essential industrial capabilities.70   

National Defense Strategy (NDS).  The 2008 NDS highlights the fact that 

globalization and growing economic interdependence creates vulnerabilities and that 

Defense policy must account for these vulnerabilities.  The NDS also highlights the USG 

strategy regarding relations with China is to provide incentives for constructive behavior 

while dissuading destabilizing actions.71 
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Defense Industrial Policy.  The Office of the Deputy Assistant Secretary of 

Defense for Industrial Policy (DASD- IP) manages industrial base issues for DoD.  

Industrial Policy works to sustain an environment that ensures the industrial base is 

reliable, cost-effective, and sufficient to meet DoD requirements.72  Because rare earth 

based or enhanced applications are typically far upstream, monitoring all their 

applications and sources of supply is difficult.  If a vulnerability is identified, DASD-IP 

can recommend stockpiling material in the National Defense Stockpile (NDS) and / or 

the employment of the Defense Production Act (DPA) to spur industrial production.73 

The best option to mitigate the threat of a mineral import cut-off is the NDS, a 

collection of critical or strategic materials stockpiled and managed by the Defense 

Logistics Agency.74  The NDS is maintained in order to reduce the possibility of ―a 

dangerous and costly dependence by the U.S. upon foreign sources for supplies of 

such materials in times of national emergency.‖75  The recommendation to stockpile is 

coordinated thru the interagency process.76   Rare earth material could be acquired at 

various levels of the supply chain if the decision is made to stockpile.  

The Defense Production Act provides DoD statutory authority to intervene 

domestically if required to support national security requirements.  Title III of the Act 

allows the USG to provide financial incentives to create, modernize or expand industrial 

capacity.  Financial incentives that could be applied include: purchase and installation of 

production equipment, establishment of a guaranteed market to expand or maintain 

production, loans or loan guarantees or, funding for development of substitutes.  The 

DoD can also enter into a non-binding arrangement known as a Security of Supply with 

a foreign partner to provide reciprocal material support.77  Title I of the DPA also allows 
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for prioritization of government contracts.  While employment of this Act is a drastic 

measure, it was used extensively in support of the Global War on Terror. 

National Defense Authorization Act for Fiscal Year 2011 – H.R. 6523.  Critical 

components of H.R. 6523 include direction for the Secretary of Defense to:  conduct an 

immediate review of DoD rare earth requirements, establish an ―assured source of 

supply‖ of rare earth material by 2015 and, consider establishing a stockpile.78  H.R. 

6523 became public law January 7, 2011.79 

Rare Earth and Critical Materials Revitalization Act of 2010 – H.R. 6160.  Critical 

components of H.R. 6160 include direction for the Secretary of Energy to:  expand 

research and development of REE technology, make loan guarantee commitments for 

the commercial application of new or significantly improved rare earth supply chain 

technology, and, work with private sector participants to make a complete REE 

materials production capability in the U.S. within five years.  H.R. 6160 was approved in 

the House and referred to the Senate September 29, 2010.80 

Rare Earths Supply Technology and Resources Transformation Act of 2010 – S. 

3521.  Critical components of S 3521 include: creation of a task force to expedite review 

and approval of permits related to development of a domestic REE capability, direction 

for the Secretary of Energy to issue guidance regarding obtaining REE industry federal 

loan guarantees, and, direction for the Secretary of Defense to report on past, current 

and future projects to support the domestic rare earth supply chain.  Hearings were 

conducted on S. 3521 September 30, 2010.81 

Rare Earths Supply-Chain Technology and Resources Transformation Act of 

2010 – H.R. 4866.  Critical components of H.R. 4866 include: creation of an interagency 
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working group to determine which rare earths are critical to national and economic 

security, direction for the Secretary of Defense to procure and stockpile critical rare 

earths, instruction for the U.S. Trade Representative to report to Congress on 

international trade practices in the rare earth market, and, direction for the Secretaries 

of Defense and Energy to issue guidance related to obtaining loan guarantees, 

expressing the sense of Congress regarding appropriation of the Defense Production 

Act to develop the rare earth supply chain.  Hearings were last conducted March 17, 

2010 on HR 4866.82   

Other Interests Impacting the REE Supply Chain 

Environmental Interests.  Environmental interests significantly influence the REE 

supply chain and present a problematic dichotomy.  As highlighted, the desire to move 

to clean technology is a major factor driving the increase of global REE demand.  This 

demand results in increased REE mining, separating and refining; which are all 

decidedly un-environmentally friendly processes.  Mitigation measures often require 

improved procedures or technology.83   

Nineteen Federal Acts and regulations promulgate environmental legal 

requirements for mining operations.  Compliance often requires added expense.84  As 

an example, Senate committee hearings were conducted in 2009 to consider the 

Hardrock Mining and Reclamation Act S796.  While not ratified, this Bill would have 

subjected production of relocateable minerals to a 2-5% royalty on the gross income 

from mining.85  Environmental laws and regulations are also established at the state 

level.  China has begun enforcement of environmental laws which is expected to 

contribute to reduced production.86 
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Economic Interests.  National security is built on economic well being.  One of 

the leading concerns regarding the health of the U.S. economy is the size of the 

national debt, which has exploded to over $14.2 trillion.87  Many call for reducing federal 

spending to lessen the debt.  Government willingness to fund development of a 

domestic rare earth supply chain and / or acquire a rare earth material stockpile is 

uncertain.  Recent practice has been to generate income thru sales of stockpile assets 

vice acquiring more material.88 

The U.S. and China‘s economies are closely intertwined and many agree it is in 

both countries interest for each to be economically healthy.  China is the largest holder 

of U.S. debt with approximately $1.7 trillion in holdings.89  China is also one of the U.S‘s 

largest trading partners and the REE supply chain situation is one of many trade issues 

between the nations.   

     The U.S. is the global leader in technology and innovation and is competing with 

China for high technology jobs.90  Development of a high technology rare earth 

processing chain could spur domestic job creation in the green technology and 

advanced manufacturing sectors.  Protection of U.S. innovation and intellectual property 

is critical to meeting U.S. economic goals and is significant issue in U.S. – China 

economic relations, as highlighted by U.S. Secretary of State Hillary Rodham Clinton: 

If the United States does not once again become the leading innovation 
nation, it‘s hard to know where we‘re going to find the jobs that we have to 
produce for people.  And yet if we do it wrong, or we do it artificially as in 
some countries are in my view doing that will lead to protectionism.  We 
had a very frank conversation led by Secretary Geithner, with our Chinese 
friends in Beijing.  They see a very stark problem.  They have tens of 
millions of people they‘re still trying to get out of absolute poverty, so they 
want to have an innovation agenda that would in effect capture company‘s 
intellectual property and require companies to operate inside China in a 
way that could undermine the long-term success of those companies.  So 
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we say no, that‘s not a good way to do it.  But the debate about how to do 
this is going to be front and center of international economic dialogue.91 

Recommendation 

The DoD should employ an integrated supply chain strategy, supported by all 

elements of National Power, to ensure the REE industrial base remains reliable, cost-

effective, and sufficient to meet National Security requirements.  This strategy would be 

aligned with leveraging of public and private sector ingenuity to secure our supply 

chains and would support development of clean technology to enhance economic 

prosperity. 

Validate Requirements and Supply Chains.  To develop an effective strategy to 

mitigate the supply chain risk, DASD-IP must understand: what military weapons and 

systems contain REE applications, what supporting supply chains are vulnerable to a 

disruption, and, where in the supporting supply chain is the disruption most likely to 

occur.  Prior to direction by Congress, DASD-IP proactively initiated development of a 

report to assess the REE supply chain vulnerabilities.92   The results of this report, 

coupled with the comprehensive review of DoD requirements mandated by the 2011 

National Defense Authorization Act, will serve as the basis for future actions. 

Stockpile.  Results of the DASD-IP assessment and investigation into supplier 

base concerns, will dictate whether DASD-IP recommends stockpiling REE material.  If 

a supply chain vulnerability is identified to a critical weapon or system that could impact 

National Security, REE material should be stockpiled.  Stockpiling offers a 

comparatively quick way to mitigate the REE supply chain vulnerability.  Because there 

are significant REE reserves in the U.S. and other friendly nations, stockpiling does not 
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have to be a long term endeavor.  Once a more secure supply chain is developed, the 

stocks should be assessed for potential resale on the global economy.    

Japan is a major consumer of REE materials and her actions to confront a similar 

REE supply chain vulnerability are instructive.  Japan anticipated a REE supply 

disruption and stockpiled material to mitigate production disruptions prior to the Chinese 

embargo.93  Japan is also now establishing sources in other countries, to include 

Australia and Vietnam, as well as conducting R&D for REEs substitutes.94 

Develop an Integrated Supply Chain.  The source of China‘s economic power 

related to REE material comes from their complete dominance of the global supply 

chain.  Diversifying and integrating the REE supply chain will reduce China‘s ability to 

restrict material flow and control the market price.  

Foster Domestic Processing.  As described in the QDR, DASD-IP should shape 

the structure and capabilities of the domestic REE industry to develop an assured 

source of supply by 2015, as mandated by Congress.  Incentivization should focus on 

specific supply chain vulnerabilities related to DoD applications, such as manufacturing 

of neodymium-boron magnets.  The DoD should use Title III of the DPA to offer loan 

guarantees for capital and technology investment and guarantee procurement levels of 

critical applications to incentivize processing. 

 The DoD effort would complement a broader USG strategy, developed through 

the interagency process and Congress, of fostering a domestic REE supply chain.  As 

David Sandalow, Department of Energy - Assistant Secretary for International Affairs 

stated regarding REEs, "reopening domestic production is an important part of a 

globalized supply chain."95  Critical components of this strategy are support for domestic 
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REE mining and support for R&D of rare earth alternatives and processing technology.  

The three bills being considered by Congress provide useful measures to enable this 

strategy. 

The USG should immediately incentivize domestic mining in order to stabilize the 

supply chain base and provide organizations security to invest in down-stream 

functions.  This action would reverse current government practices as demonstrated by 

the DoE‘s denial of Molycorp‘s request for a guaranteed loan for capital equipment in 

2009.  The DoE denied the request because mining was considered too far upstream in 

the supply chain.96   

The USG should spur R&D for processing technology and alternatives to 

developing an integrated, secure supply chain.  Advanced processing techniques 

enable industry to meet stringent environmental regulations and gain a competitive 

market advantage.  Steve Duclos, the Director of G.E. Global Research, testified 

―Corporations will seek to develop alternative materials if they expect an economic 

advantage or if they foresee a supply constraint.  The Federal Government can help by 

enabling public-private collaborations that provide both the materials understanding and 

the resources to attempt the higher risk approaches.‖97    

International Processing.  The USG should promote supply chain integration with 

reliable partners such as Canada and Australia that does not conflict with efforts to 

foster a domestic supply chain.  Integrating the supply chain will increase security by 

promoting international cooperation based on mutual interests. DoD should also 

establish Security of Supply agreements with foreign partners that possess required 

REE material to increase assurance of supply.   
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Shaping the International Environment.   

All elements of National Power should be employed to shape the international 

environment for successful development of an integrated REE supply chain. 

 Diplomatic Power.  Diplomats should work to strengthen ties with China in areas 

of mutual interest and strengthen relationships with other REE producing nations.  By 

strengthening ties in areas of common interest, China may be less likely to act 

irresponsibly regarding REE material.  Soft power should be applied to persuade other 

nations to resist China‘s attempts to establish bi-lateral relations to further vertical 

integration.   

Information Power.  The U.S. information campaign towards China should 

consistently reinforce two messages: (1) our economies are mutually supporting with 

room for both to be successful, and, (2) China must behave responsibly in the 

international environment to be treated as a world leader.  Information power can be 

employed against ―heavy handed‖ actions such as stealing intellectual property and 

placing an REE material embargo on Japan.  Robert Suettinger, China specialist and 

former senior policy analyst at RAND, states, ―Public opinion is increasingly effective as 

a means of affecting Chinese behavior.  That involves both international opinion – 

shaming, exposing human rights abuses, calling into doubt Chinese sincerity, can be 

useful ways of improving compliance...‖98  

Military Power.  Retaining American military presence in the Asia-Pacific region is 

critical to maintaining relationships that provide the foundation for economic security 

and progress.  As an example, the U.S. relationship with Australia, who possesses large 

REE reserves, is enhanced by military cooperation.   
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 Economic Power.  The United States must carefully employ economic power to 

meet China‘s REE material challenge.  The U.S. should include the REE situation in 

broader economic discussions with China.  Due to the size of the U.S. debt to China, 

trade actions and WTO protests have limited value.  The U.S. can also incentivize REE 

production in countries other than China through tax policies.  This action must be 

approached cautiously so it does not conflict with initiatives to foster a domestic supply 

chain. 

Conclusion 

   REE applications are critical to technically advanced U.S. military weapons and 

systems, and for several green technologies.  China‘s dominance of the REE supply 

chain and recent willingness to use REE material as an economic weapon create a 

clear and present vulnerability to National Security.  To mitigate this risk, DoD should 

foster development of an integrated REE supply chain.  This strategy, supported by all 

elements of national power, will ensure the REE industrial base is sufficient, reliable and 

cost efficient to support DoD requirements.   
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