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The Investment Case for Rare Earths and 
Critical Materials 

Executive Summary 

Critical materials and rare earth elements (REEs) are components in many technologies consumers 

use every day, including smartphones, LED lights, solar panels, and hybrid/electric vehicles (EVs). 

They are also used in oil refining and nuclear power, as well as in wind turbines, medicine, and 

manufacturing.1  

The world’s reliance on critical materials and rare earths may not be apparent to most global 

consumers. Yet a greater focus on clean energy sources, demand for all things tech, and rising 

national security concerns over the last few decades have led to their expanded use—making them 

essential in contemporary society. 

However, amid rising demand and importance, rare earths and critical materials remain in scarce 

supply. This has led to increased public and private sector initiatives to develop domestic sources to 

promote green-energy solutions, protect national security interests and lessen import dependence. 

“We know we cannot resolve our shared exposure to supply chain risk without a close partnership 

with industry,” Danielle Miller of the Pentagon’s Office of Industrial Policy told the Adamas Intelligence 

North American Critical Minerals Days conference. “Mining - is a necessity to increase resilience in 

global supply chains.”2 

For investors, efforts to address the supply-demand imbalance in the United States and abroad 

present an appealing opportunity to potentially generate attractive returns through investing in 

companies involved in the mining, production, recycling, processing, or refining of critical materials 

and rare earths.  

In this paper, we aim to explore:  

• Critical Materials and Rare Earths 101 

• Brief History  

• Clean Energy Revolution: The Role of Critical Materials and Rare Earths 

• The Investment Case/Our Investment Approach 

 
1 U.S. Department of Energy, “What Is a ‘Critical Material’” https://www.energy.gov/sites/prod/files/2014/06/f17/Critical%20Materials%20Institute.pdf; 
Center for Sustainable Systems University of Michigan – Critical Materials Factsheet https://css.umich.edu/factsheets/critical-materials-factsheet; 
2 Reuters, “U.S. needs more mines to boost rare earths supply chain, Pentagon says” Oct. 19, 2021 
https://www.reuters.com/business/us-needs-more-mines-boost-rare-earths-supply-chain-pentagon-says-2021-10-19/ 

https://www.energy.gov/sites/prod/files/2014/06/f17/Critical%20Materials%20Institute.pdf
https://css.umich.edu/factsheets/critical-materials-factsheet
https://www.reuters.com/business/us-needs-more-mines-boost-rare-earths-supply-chain-pentagon-says-2021-10-19/
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Critical Materials and Rare Earths 1013 

The U.S. Department of Energy (DOE) describes a critical material as any substance used in 

technology that is subject to supply risks—and for which there are no easy substitutes.  

Critical materials/minerals are integral to the functioning of modern society. These minerals are found 

in alloys, magnets, batteries, catalysts, phosphors, and polishing compounds, which in turn are 

integrated into countless products such as aircraft, communication systems, electric vehicles, lasers, 

naval vessels, and various types of consumer electronics and lighting.  

Some of the materials deemed critical by the DOE are also used in modern clean energy 

technologies, such as wind turbines, solar panels, EVs, and energy-efficient lighting. 

Many of these minerals are in limited supply and techniques for their extraction incur high 

environmental and financial costs. Given their necessity in many technology applications, there are 

concerns over whether supply can meet the needs of the global economy in the future. Material 

criticality can be assessed in terms of supply risk, vulnerability to supply restrictions, and 

environmental implications.4  

The graphic below, sourced from data from the University of Michigan, depicts the rare earths vital for 

green energy applications such as renewables and energy storage in terms of importance and supply 

risk.  

 

  

 
3 U.S. Department of Energy Medium Term Outlooks: 2015-2025 
https://www.energy.gov/sites/prod/files/2014/06/f17/Critical%20Materials%20Institute.pdf; Center for Sustainable Systems University of Michigan – 
Critical Materials Factsheet https://css.umich.edu/factsheets/critical-materials-factsheet; Ames Laboratory U.S. Department of Energy “About the Critical 
Materials Institute” https://www.ameslab.gov/cmi/about-critical-materials-institute  
4 U.S. Department of Energy Medium Term Outlooks: 2015-2025 
https://www.energy.gov/sites/prod/files/2014/06/f17/Critical%20Materials%20Institute.pdf; Center for Sustainable Systems University of Michigan – 
Critical Materials Factsheet https://css.umich.edu/factsheets/critical-materials-factsheet; Ames Laboratory U.S. Department of Energy “About the Critical 
Materials Institute” https://www.ameslab.gov/cmi/about-critical-materials-institute  

https://www.energy.gov/sites/prod/files/2014/06/f17/Critical%20Materials%20Institute.pdf
https://css.umich.edu/factsheets/critical-materials-factsheet
https://www.energy.gov/sites/prod/files/2014/06/f17/Critical%20Materials%20Institute.pdf
https://css.umich.edu/factsheets/critical-materials-factsheet
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In 2018, the U.S. Department of the Interior released a list of 35 critical minerals. The new list, 

released in February 2022, separates out rare earths. 

There are now 50 minerals considered by the U.S. government to be critical to economic and national 

security, as shown below. Rare Earths 5  

 
The list includes minerals that are important for defense, economic, and industrial purposes—

especially minerals that are not produced in substantial quantities domestically.   

 
5 Visual Capitalist “35 Minerals Absolutely Critical to U.S. Security” Feb.23, 2018 https://www.visualcapitalist.com/35-minerals-critical-security-u-s/  

https://www.visualcapitalist.com/35-minerals-critical-security-u-s/
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What Are Rare Earth Elements and Why Are They Important?6 

Rare earth elements (REEs)—also called rare earth metals, rare earth oxides, lanthanides, or just 

“rare earths”—are a particularly important group of critical minerals. The term “rare earths” dates back 

to the 18th century, which we’ll discuss more in the history section of this whitepaper. REEs are a set 

of 17 silvery-white soft heavy metals, including the ones pictured below. 

 

Source: American Geosciences Institute 

The rare earths are 17 metallic elements, located in the middle of the periodic table (atomic numbers 

21, 39, and 57–71). These metals have unusual fluorescent, conductive, and magnetic properties—

which make them very useful when alloyed or mixed in small quantities with more common metals 

such as iron. 

The 17 rare earth elements are:7  

 

 
6 U.S. Congressional Research Service “Rare Earth Elements: The Global Supply Chain” December 2013 
https://crsreports.congress.gov/product/pdf/R/R41347; Science History.org “Science Matters: The Case of Rare Earth Elements” 
https://www.sciencehistory.org/learn/science-matters/case-of-rare-earth-elements-history-future; Visual Capitalist “35 Minerals Absolutely Critical to U.S. 
Security” Feb.23, 2018 https://www.visualcapitalist.com/35-minerals-critical-security-u-s/; American Geosciences Institute “What are rare earth elements, 
and why are they important?”  https://www.americangeosciences.org/critical-issues/faq/what-are-rare-earth-elements-and-why-are-they-important 
7 King, Hobart, REE - Rare Earth Elements and their Uses, Geology.com, https://geology.com/articles/rare-earth-elements/ 

https://crsreports.congress.gov/product/pdf/R/R41347
https://www.sciencehistory.org/learn/science-matters/case-of-rare-earth-elements-history-future
https://www.visualcapitalist.com/35-minerals-critical-security-u-s/
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Rare earth metals and the alloys that contain them are used in many devices that people use every 

day such as computer memory, DVDs, rechargeable batteries, cell phones, catalytic converters, 

magnets, fluorescent lighting and many more. 

Over the past two decades, there has been an explosion in demand for many items that require rare 

earth metals. Twenty years ago, for example, very few people owned a mobile phone, but today over 

7.3 billion people own mobile devices.8  Rare earth elements also play an essential role in national 

defense.  

The table below contains examples of rare earth element use for critical defense purposes: 

Defense Uses of Rare Earth Elements 

  Lanthanum Night-vision goggles 

  Neodymium Laser rangefinders, guidance systems, communications 

  Europium Fluorescents and phosphors in lamps and monitors 

  Erbium Amplifiers in fiber-optic data transmission 

  Samarium Permanent magnets that are stable at high temperatures 

  Samarium Precision-guided weapons 

  Samarium "White noise" production in stealth technology 

Source: Geology.com 

 

The chemical properties of the rare earth elements make them difficult to separate from surrounding 

materials and from one another. These qualities also make them difficult to purify. Current production 

methods require a lot of ore and generate a great deal of harmful waste to extract just small amounts. 

Waste from the processing methods include radioactive water, toxic fluorine, and acids. 

Geologically speaking, rare earth elements are not as “rare” as their name implies. Deposits of these 

metals are found in many places around the globe, with some elements in about the same 

abundance in the earth’s crust as copper or tin. But rare earths are never found in very high 

concentrations and are usually found mixed with one another or with radioactive elements, such as 

uranium and thorium. 

  

 
8 Bankmycell.com, https://www.bankmycell.com/blog/how-many-phones-are-in-the-world 
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Where Are Rare Earths Located?9 

Rare earth elements, which are critical ingredients for a greener economy, are located across the 

globe. The location of the reserves for mining are of increasing strategic importance. The infographic 

below, featuring data from the United States Geological Society (USGS), shows the countries with the 

largest known reserves of rare earths.  

 

 
9 Visual Capitalist “Rare Earth Elements: Where in the World Are They?” Nov. 23, 2021, https://www.visualcapitalist.com/rare-earth-elements-where-in-
the-world-are-they/ 

https://www.visualcapitalist.com/rare-earth-elements-where-in-the-world-are-they/
https://www.visualcapitalist.com/rare-earth-elements-where-in-the-world-are-they/
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Currently, China is the top global producer of rare earths but other countries have stepped up 
production in recent years, as shown in the chart below.  

China’s Rare Earth Monopoly is Diminishing 

 

*Estimated; Documented production only, some estimations 

Source: United States Geological Survey, Statista 

Many precious rare earths, which are important in the production of microchips, electronics and 

electric motors, are almost exclusively sourced in China. Through 2021, China was responsible for 

60% of global production, according to the U.S. Geological Survey. But there is an increasing 

movement to be less dependent on China, especially when it comes to technology products. While 

many Western nations still ship their rare earths to China for processing, the U.S. and other countries 

seek to bring more domestic production facilities online.10 

Importance of Critical Materials Supply Chain11 

The assured supply of critical materials and the resilience of their 

supply chains are essential to U.S. economic prosperity and 

national defense, according to the U.S Department of Energy 

(DOE). The manufacturing and deployment of these goods provide 

employment for American workers and contribute to U.S. economic 

growth.  

However, the United States and other Western countries remain dependent on foreign sources of 

critical materials. This dependence could be problematic to the extent it places supply chains and 

U.S. companies and material users at risk. Many sources of critical materials are concentrated in just 

 
10 Statista “China’s Rare Earth Monopoly is Diminishing,” Feb. 7, 2022 https://www.statista.com/chart/amp/18278/global-rare-earth-production/; CNBC 
“The new U.S. plan to rival China and end cornering of market in rare earth metals” April 17, 2021 
https://www.cnbc.com/2021/04/17/the-new-us-plan-to-rival-chinas-dominance-in-rare-earth-metals.html  
11 U.S. Department of Energy, Office of Energy Efficiency & Renewable Energy “Critical Materials Rare Earths: A Situational White Paper” April 2020 
https://www.energy.gov/sites/prod/files/2020/04/f73/Critical%20Materials%20Supply%20Chain%20White%20Paper%20April%202020.pdf  

Currently, China is the 

top global producer of 

rare earths, but other 

countries have 

stepped up production 

in recent years. 

https://www.statista.com/chart/amp/18278/global-rare-earth-production/
https://www.cnbc.com/2021/04/17/the-new-us-plan-to-rival-chinas-dominance-in-rare-earth-metals.html
https://www.energy.gov/sites/prod/files/2020/04/f73/Critical%20Materials%20Supply%20Chain%20White%20Paper%20April%202020.pdf
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one or two countries. For example, 60% of the world’s cobalt is mined in the Democratic Republic of 

the Congo, and 80% of that supply is processed in China.  

According to the DOE, the U.S. dependence on foreign sources of critical materials creates a 

strategic vulnerability for both the economy and military with respect to adverse foreign government 

actions, natural disasters, and other events that could disrupt supply. 

The graphic below shows the countries from which the majority of mineral commodities were 

imported by the United States and the number of mineral commodities for which each highlighted 

country was a leading supplier. In 2021, China, and then Canada, supplied the largest number of 

nonfuel mineral commodities, followed by Russia and Australia. 

Major Import Sources of Nonfuel Mineral Commodities for Which the United States was 

Greater Than 50% Net Import Reliant in 2021 

 

Source: U.S. Geological Survey 

Illustrating the reliance of the U.S. on foreign sources, in 2021 imports for raw and processed mineral 

materials made up more than one-half of U.S consumption for 47 nonfuel mineral commodities. The 

U.S. was 100% net import reliant for 17 of them. Of the 35 minerals or mineral material groups 

identified as “critical minerals” published in the Federal Register on May 18, 2018 (83 FR 23295), the 

United States was 100% net import reliant for 14, and an additional 15 critical mineral commodities 

had a net import reliance greater than 50% of apparent consumption. 12 

 
12 U.S. Geological Survey, 2022, Mineral Commodity Summaries 2022: U.S. Geological Survey, https://pubs.usgs.gov/periodicals/mcs2022/mcs2022.pdf 

https://pubs.usgs.gov/periodicals/mcs2022/mcs2022.pdf
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What’s Being Done to Address Potential Supply Chain Issues?13 

According to the DOE, addressing vulnerabilities in the critical minerals supply chain would help 

reduce U.S. reliance on imports, preserve U.S. leadership in technological innovation, support job 

creation, and improve U.S. national security and balance of trade.  

Reduced import reliance can be achieved through an increase in domestic exploration, production, 

substitutes, technological alternatives, recycling, reprocessing, industry incentives, and research and 

development investments. On June 4, 2019, a Federal Strategy to Ensure Secure and Reliable 

Supplies of Critical Minerals was published by the Department of Commerce (DOC), in coordination 

with Federal agencies including the DOE.  

Moreover, to ensure adequate global supply of the strategic 

minerals for military and commercial uses, the United States 

and ally nations should mine and process more rare earths, 

according to a U.S. Department of Defense official, as 

reported by Reuters. The remarks underscore the 

Pentagon’s rising interest in public-private mining 

partnerships to counter China’s status as the top global 

producer of rare earths. 

Danielle Miller of the Pentagon’s Office of Industrial Policy 

cited recent investments in U.S. rare earth projects under 

development by MP Materials Corp., Urban Mining Co., and 

a joint venture of Australia’s Lynas Rare Earths Ltd. and Blue 

Line Corp. as evidence of the Pentagon’s desire to be a "patient, strategic investor" in private 

industry. “Domestic production of strategic and critical materials is the ultimate hedge against the risk 

of deliberate non-market interference in extended overseas supply chains,” she said. 

Moreover, U.S. President Joseph Biden’s administration and the DOE have targeted rare earths 

among domestic supply chain priorities as they outline ambitious climate and technology policy.14 

  

 
13 U.S. Department of Energy “Critical Materials Rare Earths Supply Chain: A Situational White Paper” April 2020 
https://www.energy.gov/sites/prod/files/2020/04/f73/Critical%20Materials%20Supply%20Chain%20White%20Paper%20April%202020.pdf; Reuters, 
“U.S. needs more mines to boost rare earths supply chain, Pentagon says” Oct. 19, 2021 
https://www.reuters.com/business/us-needs-more-mines-boost-rare-earths-supply-chain-pentagon-says-2021-10-19/ 
14 CNBC “The new U.S. plan to rival China and end cornering of market in rare earth metals” April 17, 2021 
https://www.cnbc.com/2021/04/17/the-new-us-plan-to-rival-chinas-dominance-in-rare-earth-metals.html 
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https://www.energy.gov/sites/prod/files/2020/04/f73/Critical%20Materials%20Supply%20Chain%20White%20Paper%20April%202020.pdf
https://www.reuters.com/business/us-needs-more-mines-boost-rare-earths-supply-chain-pentagon-says-2021-10-19/
https://www.cnbc.com/2021/04/17/the-new-us-plan-to-rival-chinas-dominance-in-rare-earth-metals.html
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A Brief History15 

 

Discovery and Commercialization of Rare Earth Elements 

The term rare earth was coined when an unusual black rock was unearthed by a miner in Ytterby, 

Sweden in 1788, according to Science History.org. The ore was called “rare” because it had never 

been seen before and “earth” because that was the 18th-century geological term for rocks that could 

be dissolved in acid.  

In 1794 the chemist Johan Gadolin named this previously unknown “earth” yttria, after the town where 

it was discovered. Over time, the mines around Ytterby extracted rocks that yielded four elements 

named for the town (yttrium, ytterbium, terbium, and erbium). 

Identifying new elements was a prestigious but contentious activity for European chemists during the 

19th century. Jöns Jacob Berzelius isolated and named cerium in 1803 and thorium in 1828. In 

1839, the Swedish chemist Carl Gustaf Mosander began to systematically analyze the mixed rare 

earths, discovering and naming lanthanum, erbium, and terbium.  

  

 
15 Science History.org “Science Matters: The Case of Rare Earth Elements” https://www.sciencehistory.org/learn/science-matters/case-of-rare-earth-
elements-history-future 

https://www.sciencehistory.org/learn/science-matters/case-of-rare-earth-elements-history-future
https://www.sciencehistory.org/learn/science-matters/case-of-rare-earth-elements-history-future
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In the second half of the 19th century, chemists Gustav Kirchhoff and Robert Bunsen—the inventor of 

the Bunsen burner—developed spectroscopy as a technique for identifying elements by examining 

light spectra. The great challenge in rare earth chemistry—both then and now—was finding ways to 

separate them. 

Carl Auer von Welsbach was a student of Robert Bunsen at the University of Heidelberg in Germany 

in 1880. While there, Welsbach began to work with the rare earth elements. As a skilled laboratory 

chemist, he showed that didymium, then thought to be an element, was in fact an alloy of two rare 

earth elements, which he named neodymium and praseodymium. As Welsbach turned his attention 

to industrial concerns, he became the first person to develop a commercial use for the rare earth 

elements. 

Welsbach recognized that the incandescent properties of the rare earth elements might be useful. 

(“Incandescence” describes the glow of visible light given off when a material is heated.) Welsbach 

developed a gas mantle using an incandescent material that produced a bright light and could be 

mass-produced.  

By 1935, more than five billion mantles had been produced, but this invention posed problems: the 

lamps were hard to light, and the piles of rare earth waste left over after production were prone to 

catching fire. Welsbach found a way to alloy, or mix, rare earth wastes left over after production with 

iron, creating a “flint stone” that sparked when struck, which he named ferrocerium. This material was 

widely used in cigarette lighters, as well as ignition devices in automobiles. The ore to supply these 

rare earth elements came largely from Brazil, India, and North Carolina, thus creating the first 

international trade in rare earth elements. 

Rare Earths in the Atomic Age16 

The rare earth elements took on a new scientific and then geopolitical importance with advances in 

atomic physics during the 20th century. 

  

 
16 Science History.org “Science Matters: The Case of Rare Earth Elements” https://www.sciencehistory.org/learn/science-matters/case-of-rare-earth-
elements-history-future 

https://www.sciencehistory.org/learn/science-matters/case-of-rare-earth-elements-history-future
https://www.sciencehistory.org/learn/science-matters/case-of-rare-earth-elements-history-future
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The challenge of separating the rare earth elements from ore and from one another made it unclear 

just how many rare earth elements there might be. In 1913, the British physicist Henry Moseley 

determined there were 15 elements in the lanthanide series (atomic numbers 57 through 71, shown in 

the graphic below) using X-ray spectroscopy (techniques for characterization of materials by using x-

ray radiation17). 

 

Source: Science History.org; The rare earth elements are sometimes also referred to as the lanthanides—referring specifically to the 

series of 15 elements running from lanthanum (La) to lutetium (Lu); Graphic by Adobe 

Rare earths acquired a new status in 1939 after Otto Hahn, Lise Meitner, and Fritz Strassmann 

discovered nuclear fission of uranium—an insight leading to the atomic bomb—and identified rare 

earth elements in fission products.  

In the United States, the plan to build an atomic bomb, code-named the Manhattan Project, drew on 

the expertise of the leading American rare earth chemist, Frank Spedding, to solve a key problem. 

The rare earth elements were impurities that prevented a nuclear chain reaction by absorbing 

neutrons. The rare earths needed to be separated and removed in the process of purifying uranium. 

Out of Spedding’s wartime work was born the Ames Laboratory at Iowa State University, now the 

U.S. government’s premier rare earth elements research facility. 

Learning to Use the Rare Earth Elements18  

The quest to find sources of uranium in the United States led to the development of the Mountain 

Pass Mine in California’s Mojave Desert near the Nevada border. While the mine’s uranium and 

 
17 Wikipedia.com https://en.wikipedia.org/wiki/X-ray_spectroscopy 
18 Science History.org “Science Matters: The Case of Rare Earth Elements” https://www.sciencehistory.org/learn/science-matters/case-of-rare-earth-
elements-history-future 

https://en.wikipedia.org/wiki/X-ray_spectroscopy
https://www.sciencehistory.org/learn/science-matters/case-of-rare-earth-elements-history-future
https://www.sciencehistory.org/learn/science-matters/case-of-rare-earth-elements-history-future
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thorium deposits did not prove useful, its deposits of the rare earth elements did. In the early 1950s, 

the mine and separations plant extracted europium, which was used to produce red phosphors for 

the newly developed color television technology. Later production expanded to 

include cerium, lanthanum, neodymium, and praseodymium. This mine, owned by the 

Molybdenum Corporation of America, or Molycorp, dominated world rare earth production and 

exports from about 1960 until 2000. 

The arms race between the United States and the Soviet Union during the Cold War (1945 to 1991) 

led to huge increases in government-funded research and development in many areas, including the 

rare earth elements, with some examples below: 

• U.S. Air Force researchers developed samarium-cobalt magnets in the 1960s. This 

material retained its powerful magnetic properties even when very hot, thus making 

possible more powerful radar instruments.  

• Soviet metallurgists used scandium to make aluminum stronger and lighter in the 

1980s, which increased the performance of MiG-29 fighter planes.  

• Laser research led to the development of yttrium-aluminum-garnet lasers used for laser 

rangefinders or target designators for guided weapons. 

Consumer Uses of REEs19 

Corporate and industrial research generated new products for consumers that used the rare earth 

elements.  

• Battery research in the 1970s and 1980s led to the development of the nickel–metal 

hydride battery, which used lanthanum and neodymium. These batteries could be 

recharged repeatedly while holding a lot of energy relative to their volume (size). They 

became popular for use in portable electronics, such as video cameras in the 1990s, and 

were widely used in hybrid cars, such as the Toyota Prius, released in 2001.  

• Researchers at General Motors patented neodymium-iron-boron magnets in the 1980s 

and created a company, Magnequench, that produced the lightweight, powerful, 

permanent magnets used in power windows and door locks, windshield wiper motors, 

and electric engine starters. Magnequench soon found a valuable market in selling tiny 

magnets for computer hard drives, as personal computers became widespread in 

American homes and offices during the 1990s. 

  

 
19 Science History.org “Science Matters: The Case of Rare Earth Elements” https://www.sciencehistory.org/learn/science-matters/case-of-rare-earth-
elements-history-future 

https://www.sciencehistory.org/learn/science-matters/case-of-rare-earth-elements-history-future
https://www.sciencehistory.org/learn/science-matters/case-of-rare-earth-elements-history-future
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• Use of rare earth elements in electronics expanded through the 1990s and the 2000s. In 

the early 1990s, Bell Labs developed the erbium-doped fiber amplifier to boost the 

signal in fiber-optic cables. These small devices made possible a global network of long 

fiber-optic cables that reduced the price of long-distance telephone calls and now carry 

internet data around the world. The release of the first iPhone in 2008 showed how far 

advances in rare earth metallurgy and applications had developed. Smartphones 

use lanthanum to reduce distortion in their tiny glass camera 

lenses, neodymium magnets to improve sound from tiny speakers, 

and yttrium and erbium phosphors to make bright colors in an energy-efficient screen. 

Changes in Global Trade20  

At the same time that new applications of the rare earth elements were being developed, changes in 

the global economy caused shifts in the locations of rare earth production and high-tech 

manufacturing, according to Science History. Throughout much of the 

20th century, the U.S. was the world’s leading exporter of manufactured 

goods. In the decades after World War II, U.S. government officials 

promoted international trade agreements to open foreign markets for U.S. 

manufacturers.  

As governments around the world reduced restrictions on trade and as 

global shipping and communications costs decreased, manufacturing 

companies began to set up factories wherever goods could be produced 

most cheaply. Key developments in the 1980s and 1990s included: 

• Many American firms relocated their manufacturing to countries that paid much lower 

wages and had fewer health and safety protections for workers and less stringent 

environmental regulations. These actions reduced the price of goods for American 

consumers but led to the closing of factories and loss of jobs in the United States 

• Other governments sought to increase trade and manufacturing to advance their nations. 

In Asia, the governments of Japan, Hong Kong, Singapore, Taiwan, and South Korea, 

which had few natural mineral or energy resources, promoted import of raw materials 

from around the world in order to manufacture products for global export.  

• In Europe, leaders worked to integrate national economies, harmonizing employment 

and environmental regulations and encouraging easy migration for citizens among the 

European countries. This was reflected most significantly in the establishment of the 

European Union in 1993. 

 
20 Science History.org “Science Matters: The Case of Rare Earth Elements” https://www.sciencehistory.org/learn/science-matters/case-of-rare-earth-
elements-history-future 

Use of rare earth 

elements in 

electronics 

expanded 

through the 1990s 

and the 2000s. 
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China Develops Its Rare Earth Elements Industry21 

In the late 1970s, China began to develop its manufacturing and global trade capabilities as a way to 

secure political stability, establish domestic prosperity, and overcome several catastrophic events of 

the country’s 20th-century history (e.g., 1920 Haiyuan earthquake, 1931 China floods and 1976 

Tangshan earthquake).22  

The development of China’s rare earth elements industry is closely connected to China’s reentry into 

global trade after 1978 and its government’s successful efforts to make the country a global 

manufacturing power, according to Science History. 

• Between 1978 and 1995, China’s annual production of rare earth elements increased by 

an average of 40% per year.  

• During the 1990s, China’s exports of rare earth elements also increased rapidly, causing 

prices for these metals around the world to decline sharply. As prices dropped, 

competing producers either went out of business or steeply reduced their production, 

unable to meet the so-called China price. Companies owned by the Chinese government 

sought to buy controlling shares in rare earth companies located in other countries.  

• In 1995, two Chinese firms joined with American investors to buy Magnequench. This 

kind of foreign investment needed to be approved by American government regulators: 

they allowed the purchase but required the company to keep its operations in the United 

States for at least five years. Five years and one day later, the factory was moved to 

China. 

The 2010 Rare Earths Crisis23 

In the fall of 2010, it looked as though China might exert geopolitical leverage by restricting the export 

of rare earths. An international incident between China and Japan in disputed waters touched off a 

trade embargo with unforeseen consequences. A Chinese fisherman was detained by the Japanese 

Coast Guard and news of his arrest led Chinese customs agents to hold up a number of shipments 

destined for Japan. In those shipments were rare earth oxides crucial for Japanese high-tech 

manufacturing. Before long, the price of rare earth metals spiked—going up several hundred percent 

in some cases.24 

 
21 Science History.org “Science Matters: The Case of Rare Earth Elements” https://www.sciencehistory.org/learn/science-matters/case-of-rare-earth-
elements-history-future 
22 Thestreet.com “The Worst Disasters of the Century,” June 4, 2019 https://www.thestreet.com/personal-finance/worst-disasters-of-the-century 
14973907#:~:text=1931%20China%20Floods&text=One%20of%20the%20most%20lethal,millions%20and%20displacing%20many%20more. 
23 Science History.org “Science Matters: The Case of Rare Earth Elements” https://www.sciencehistory.org/learn/science-matters/case-of-rare-earth-
elements-history-future 
24 Wikipedia “2010 Senkaku boat collision incident” 
https://en.wikipedia.org/wiki/2010_Senkaku_boat_collision_incident#:~:text=On%20September%208%2C%202010%2C%20JCG,Island%20of%20Japan
%20for%20detention. 

https://www.sciencehistory.org/learn/science-matters/case-of-rare-earth-elements-history-future
https://www.sciencehistory.org/learn/science-matters/case-of-rare-earth-elements-history-future
https://www.thestreet.com/personal-finance/worst-disasters-of-the-century-14973907%23:~:text=1931%20China%20Floods&text=One%20of%20the%20most%20lethal,millions%20and%20displacing%20many%20more.
https://www.thestreet.com/personal-finance/worst-disasters-of-the-century-14973907%23:~:text=1931%20China%20Floods&text=One%20of%20the%20most%20lethal,millions%20and%20displacing%20many%20more.
https://www.sciencehistory.org/learn/science-matters/case-of-rare-earth-elements-history-future
https://www.sciencehistory.org/learn/science-matters/case-of-rare-earth-elements-history-future
https://en.wikipedia.org/wiki/2010_Senkaku_boat_collision_incident%23:~:text=On%20September%208%2C%202010%2C%20JCG,Island%20of%20Japan%20for%20detention.
https://en.wikipedia.org/wiki/2010_Senkaku_boat_collision_incident%23:~:text=On%20September%208%2C%202010%2C%20JCG,Island%20of%20Japan%20for%20detention.
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Suddenly many people and companies realized that the rare earths had become pervasive and 

essential. Governments began to worry about the materials their nations needed for weapons and 

other important technologies. The high prices of rare earths—and the 

fear of not having them—made bold solutions seem reasonable. 

Some people demanded opening up the Amazon rainforest to mining 

or exploiting resources in Greenland. Other entrepreneurs proposed 

extracting rare earths from the sea floor or raking them off the Moon. 

After investing $500 million on new pollution controls for its 

processing operations, Molycorp reopened the Mountain Pass Mine 

in California in 2012. 

But the boom produced by high prices proved short lived. In 2012, a 

World Trade Organization grievance brought by the United States, 

Japan, and the European Union resulted in loosened Chinese export 

quotas and prices lowered to near 2009 levels. By 2015, it was once 

again difficult for anybody but the Chinese producers to make money producing rare earths. The bold 

plans for obtaining rare earths from around the world were mostly abandoned. Molycorp went 

bankrupt, and the firm that bought the Mountain Pass Mine now sends its semi-processed ore to 

China for final processing. 

Clean Energy Revolution: The Role of Critical Materials and Rare 

Earths25 

Critical materials and rare earth elements are likely to remain an important part of our future—from 

quantum computing and material sciences, to medical applications and advances in green 

technology, according to Science History. They are essential in efforts to reduce greenhouse-gas 

emissions enough to avoid the most devastating consequences of climate change.  

Significant progress around the development of electric vehicles in the last few decades serves as a 

fundamental example of the green energy revolution. 

The EV market continues to grow globally due to an ongoing trend away from internal combustion 

cars. This trend is expected to increase demand for rare earth magnets and batteries. Electric vehicle 

sales are expected to surpass gas-powered cars by 2040. While industry leader Tesla has reigned 

supreme among electric car companies, ever since it first released the Roadster back in 2008, other 

companies, including auto majors such as Volkswagen, Ford and GM have made known their plans 

to accelerate their EV production efforts, as shown in the chart on the following page.26 

 
25 Science History.org “Science Matters: The Case of Rare Earth Elements” https://www.sciencehistory.org/learn/science-matters/case-of-rare-earth-
elements-history-future; Visual Capitalist “Visualizing China’s Dominance in Clean Energy Metals” January 20, 2022 
26 Visual Capitalist “Electric Car Companies: Visualizing the Race for EV Dominance,” Nov. 8, 2021 https://elements.visualcapitalist.com/electric-car-
companies-visualizing-the-race-for-ev-dominance/  
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Additionally, while China remains the dominant player in clean energy metals, as shown in the chart 

below, other countries have proposed opening new mines and building new processing plants in 

many parts of the world.27 

 

 
27 Visual Capitalist Visualizing China’s Dominance in Clean Energy Metals” Jan 20, 2022, https://elements.visualcapitalist.com/visualizing-chinas-
dominance-in-clean-energy-metals/ 
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The Investment Case/Our Investment Approach  

For investors, now may be an opportune time to invest in companies able to capitalize on the current 

supply-demand imbalance of critical materials and rare earth elements.  

Given forecasts of continued demand for critical materials/rare earth elements, global efforts to ramp 

up supply present investors with a compelling opportunity. That opportunity compounds amid climate 

and national security concerns, as well as the increased need for materials required to fuel ongoing 

technological innovations essential to economic growth. 

In this environment, companies able to capitalize on the current supply-demand imbalance may stand 

to benefit.  

The EQM Rare Earths & Critical Materials Index (CRITNTR) provides exposure to global public 

companies deriving significant revenue from mining, production, recycling, processing or refining of 

rare earths or critical materials.  

Companies are weighted according to their market capitalization in USD with the maximum weighting 

of any individual component not to exceed 10% at the time of adjustment. The minimum weight of any 

individual component should be at least 20 basis points. Residual weights are distributed equally 

among remaining components. 

Over a backtested period from August 31, 2016 to February 11, 2022, the EQM Rare Earths & Critical 

Materials Index yielded superior historical performance results on a net total return basis relative to 

the more concentrated, China-focused, MVIS Global Rare Earth/Strategic Metals TR Index: 

Historical Backtested Performance 

 

Source: Bloomberg, as of 2/14/2022 
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As a key differentiator, the EQM Rare Earths & Critical Materials Index (CRITNTR) is more diverse, 
holding 51 constituents as opposed to 20 for the MVIS Global Rare Earth/Strategic Metals Index 
(MVREMX).  Furthermore, as depicted in the chart below, the CRITNTR index is more diverse from a 
country exposure standpoint, and less exposed to China as it does not own China local shares, only 
Hong-listed companies and/or American Depository Receipts (ADRs) and Global Depository Receipts 
(GDRs).   

Index Country Exposure Comparison (%) 

 

Source: Bloomberg, MVIS as of 3/11/22 
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Key Takeaways 

• Critical materials and rare earth elements are components in many technologies consumers 

use every day, including smartphones, LED lights, solar panels, and hybrid/electric vehicles. 

• A greater focus on clean energy sources, demand for all things tech, and U.S. national 

security concerns over the last few decades have led to the expanded use of critical 

materials and rare earths. 

• Critical materials and rare earth elements remain in scarce supply. This has led to increased 

public and private sector initiatives to develop domestic sources to promote green energy 

solutions, protect national security interests and lessen U.S. import dependence. 

• For investors, this may be an opportune time to invest in companies able to capitalize on the 

current supply-demand imbalance of critical materials and rare earth elements and 

associated commodity price inflation.  

• The EQM Rare Earths & Critical Materials Index (CRITNTR) provides exposure to global 

public companies deriving significant revenue from rare earths or critical materials. 

ABOUT US 

EQM INDEXES LLC 

EQM Indexes LLC is a woman-owned firm dedicated to creating and supporting innovative indexes 

that track growth industries and emerging investment themes. Co-founded by Jane Edmondson, a 

former Institutional Portfolio Manager with more than 25 years in the investment industry, our index 

design expertise spans a wide range of asset classes and financial instruments. 

We partner with issuers and work jointly with other index firms to provide benchmarks for Exchange 

Traded Products (ETPs) such as Exchange Traded Funds (ETFs), Exchange Traded Notes (ETNs), 

and other similar products. EQM Indexes LLC also assists firms on a fee basis to design and 

implement their index ideas. 

EQM Indexes does not offer investment advice, nor offer the sale of securities. 
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IMPORTANT DISCLOSURES 

EQM Indexes, LLC (“EQM Indexes”) is a woman-owned firm dedicated to creating and supporting indexes 

that track growth industries and emerging investment themes. Co-founded by Jane Edmondson, a former 

Institutional Portfolio Manager with more than 25 years of investment industry experience, EQM Indexes’ 

index designs spans a wide range of asset classes and financial instruments. EQM Indexes does not provide 

investment advice, nor offer the sale of securities, but does partner and receive compensation in connection 

with licensing its indices to third parties to serve as benchmarks for Exchange Traded Products (“ETPs”) 

such as Exchange Traded Funds (“ETFs”), Exchange Traded Notes (“ETNs”), and other similar products. All 

information provided by EQM Indexes is impersonal and not tailored to the needs of any person, entity or 

group of persons. 

The EQM Rare Earths & Critical Materials Index (CRITNTR) provides exposure to global public companies 

deriving significant revenue from rare earths or critical materials mining, production, recycling, processing, 

or refining of rare earths or critical materials. Companies are weighted according to the market capitalization 

in USD with the maximum weighting of any individual component not to exceed 10% at the time of 

adjustment. The minimum weight of any individual component should be at least 20 bps. Residual weights 

are distributed equally among remaining components. 

It is not possible to invest directly in an index. Exposure to an asset class represented by an index is 

available through investable instruments based on that index. EQM Indexes does not sponsor, endorse, sell, 

promote or manage any investment fund or other investment vehicle that is offered by third parties and that 

seeks to provide an investment return based on the performance of any index. EQM Indexes makes no 

assurance that investment products based on the Index will accurately track index performance or provide 

positive investment returns. EQM Indexes is not an investment advisor and makes no representation 

regarding the advisability of investing in any such investment fund or other investment vehicle. A decision to 

invest in any such investment fund or other investment vehicle should not be made in reliance on any of the 

statements set forth in this article. Prospective investors are advised to make an investment in any such 

fund or other vehicle only after carefully considering the risks associated with investing in such funds, as 

detailed in an offering memorandum or similar document that is prepared by or on behalf of the issuer of the 

investment fund or other vehicle. Inclusion of a security within an index is not a recommendation by EQM 

Indexes to buy, sell, or hold such security, nor is it considered to be investment advice. 

The materials presented in this article (“Content”) have been prepared solely for informational purposes 

based upon information generally available to the public from sources believed to be reliable. EQM Indexes 

does not guarantee the accuracy, completeness, timeliness, or availability of the Content. EQM Indexes is 

not responsible for any errors or omissions, regardless of the cause, for the results obtained from the use of 

the Content. THE CONTENT IS PROVIDED ON AN “AS IS” BASIS. EQM CAPITAL DISCLAIMS ANY AND ALL 

EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, ANY WARRANTIES OF 

MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR USE. 

EQM Indexes does not assume any obligation to update the Content following publication in any form or format. 
The Content should not be relied on and is not a substitute for the skill, judgment and experience of the visitor 
when making investment and other business decisions. EQM Indexes does not act as a fiduciary or an investment 
advisor. While EQM Indexes has obtained information from sources believed to be reliable, EQM Indexes does not 
perform an audit or undertake any duty of due diligence or independent verification of any information it receives. 
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BACKTESTED PERFORMANCE 

Values between August 31, 2016, and February 11, 2022, have been calculated pursuant to a backtested 

methodology. The inception date for the EQM Rare Earths and Critical Materials Index (CRITNTR) was 

February 14, 2022.   Backtested performance is hypothetical and is provided only for informational purposes 

to indicate historical performance had the index been available over the relevant time period.  Investors have 

requested this information from the index provider as a means to follow the index's hypothetical 

performance on a historical basis.  The MVIS Global Rare Earth/Strategic Metals Index (MVREMXTR) tracks 

the performance of the largest and most liquid companies in the global rare earth and strategic metals 

industry.  It is a modified market cap-weighted index and includes only companies that generate at least 50% 

of their revenue from rare earth and strategic metals or that have ongoing mining projects that have the 

potential to generate at least 50% of the company's revenue from rare earth and strategic metals. The index 

includes refiners, recyclers, and producers of rare earth and strategic metals and minerals.   

DEFINITIONS 28 

Basis Point – A unit of measure used to describe the percentage change in the value of financial instruments or the rate 

change in a market index. One basis point is equivalent to 0.01% (1/100th of a percent).  

Bunsen Burner – A kind of gas burner, named after its inventor Robert Bunsen, which is used as laboratory equipment 

for heating, sterilization, and combustion. 

Lanthanides – The lanthanide series of chemical elements comprises the 15 metallic chemical elements with atomic 

numbers 57–71. These elements, along with the chemically similar elements scandium and yttrium, are often collectively 

known as the rare-earth elements or rare-earth metals. 

Light Spectrum/Spectra/Electromagnetic Spectrum – The range of frequencies of electromagnetic radiation and their 

respective wavelengths and photon energies. 

Microchip – A set of electronic circuits on one small flat piece of semiconductor material, usually silicon. 

 
28 Wikipedia.com and Investopedia.com 


