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Executive Summary 

As governments around the world, including the United States, increasingly seek to 
adopt clean technologies that reduce carbon emissions, rare earth elements (REE)—a set 
of 17 light and heavy metals and alloys—will continue to grow in importance.1 REEs are 
important in the transition to a greener economy because of their centrality in enhancing 
the efficiency and performance of electric motors and turbines, and other types of clean 
energy technologies.2 REEs are used in the production of military equipment and are 
ubiquitous across the civilian economy, powering cell phones, laptops, hybrid vehicles, 
among other electronic items. America’s dependence on imported REEs—particularly 
from China, a chief competitor—has engendered a review of all available market options. 
Because of the centrality of REEs in the U.S. economic and defense sectors, the U.S. 
government has designated them as critical to national security.  

The preponderance of mining companies exploring or producing REEs operate 
outside Africa. However, as global powers turn to African markets to cultivate influence, 
the mining of the continent’s REEs will likely increase. There are nearly 100 REE mineral 
deposit sites found in half the countries of Africa. Just five countries—Mozambique, 
Angola, South Africa, Namibia, and Malawi—hold half of all the sites of REE deposits in 
Africa.3 Eight countries have REE mining activity, but as of January 2022, Burundi is the 
only African country with an REE mine that can produce in commercial quantities (others 
could soon become similarly productive). The most recently available data indicate that 
ownership of African mines is concentrated in the hands of just a few companies from 
Europe (Germany, Luxembourg, the United Kingdom), Canada, Australia, and Africa 
(Mozambique and South Africa). 

Securing access to REEs is important for the future of the U.S. economy, as they are 
key inputs for products used in everyday life. Africa could be an important source of REEs, 
but natural-resource governance must improve. Good management of natural resources, 
which results from adhering to democratic, transparent, and accountable governance, 
ensures that natural resources will benefit both the host country and the investors. Poorly 
managed natural resources and bad governance often result in corruption, conflict, social 
grievances, and unfavorable investment environments. In general, Africa’s REE-rich 
countries score low on measures of good governance and democracy.4 The Extractive 
Industries Transparency Initiative (EITI), established in 2003, specifically to reduce 
corruption in the mining sector, can help improve the management of natural resources, as 
well as governance and democratic practices.5 Currently, 16 of Africa’s 27 REE-rich 
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countries have pledged to abide by EITI principles.6 Africa could be an important source 
of REEs, as the United States continues to identify and cultivate alternative, non-Chinese, 
sources of these minerals. However, Africa’s management of natural resources and 
indicators of good governance must improve—to ensure that the valuable minerals benefit 
not only American businesses, but African citizens as well. 
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1. Introduction 

Rare earth elements (REE), a set of 17 light and heavy metals and alloys used in a 
wide range of high-tech devices, are increasingly considered critical supply-chain inputs.7 
In February 2021, President Biden issued an Executive Order (E.O.) that directed 
government agencies to review the U.S. supply-chain risks related to critical minerals, 
including REEs.8 This E.O. represents the latest effort by the U.S. government to manage 
its dependence on foreign-supplied REEs. It also signals the growing role REEs play in the 
modern economy. REEs are used in the production of military equipment and are 
ubiquitous across the civilian economy (e.g., in medical equipment and television 
technologies).9  

As governments around the world, including the United States, increasingly seek to 
adopt clean technologies that reduce carbon emissions, REEs will continue to grow in 
importance.10 America’s dependence on imported REEs—particularly from China, a 
strategic competitor—has engendered a review of all available market options. Indeed, the 
U.S. Department of Energy recommends diversifying the U.S. supply chain of critical 
minerals, which includes REEs, to reduce the country’s reliance on a single source.11 
Because of the centrality of REEs in the U.S. defense sector, the government has designated 
them as critical to national security. Despite their categorization as rare, these elements are 
abundant in the Earth’s crust—in some cases, even more abundant than the more familiar 
copper, lead, gold, and platinum. Their categorization as “rare earth elements” stems from 
the small quantities in which they are found. REEs require a complex and costly extraction 
process that transforms them into a state usable for production of goods.12 Currently, China 
extracts and processes the majority of the globe’s REEs. Of the active mines in 2020, for 
which data are available, those in China produced 58% of the global amount of REEs—
rendering many countries, including the United States, vulnerable to supply-chain 
disruptions.13  

The preponderance of mining companies exploring or producing REEs operate 
outside Africa; however, as global powers turn to African markets to cultivate influence, 
the mining of the continent’s REEs will likely increase. As of January 2022, Burundi is the 
only African country with an REE mine that has produced commercial quantities, but 
others could soon become similarly productive. This paper provides an overview of REEs 
in Africa and identifies how regime-specific factors, such as good governance, can 
indirectly affect U.S. national security by ensuring fair access to REEs. Relatively under-
explored for its REEs, Africa could be an important source for the minerals, as the United 
States continues to identify and cultivate alternative, non-Chinese, sources. However, to 



2 

ensure that the REEs benefit not only American businesses, but African citizens as well, 
Africa’s management of natural-resources and indicators of good governance must 
improve. 
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2. U.S. Vulnerability to REE Supply-Chain 
Disruptions 

The demand for REEs has risen sharply, as markets for green technology and 
electronics have grown. From 2003 to 2021, the global demand for REEs doubled from 
approximately 62,500 to 125,000 tons; estimates project that by 2030 demand will rise to 
315,000 tons.14 In the last several decades, China has emerged as the dominant exporter of 
REEs; in 2020, China produced 58% of the world’s REEs.15 The United States, the world’s 
largest importer of REEs, depends on China for about 80% of its supply.16 Reliance on any 
one country for REEs places the United States in a precarious position; given that the 
country is China—with which foreign and trade relations have suffered—renders U.S. 
imports of the minerals extremely perilous.  

The United States did not always depend on foreign suppliers for REEs. Before the 
1980s, the United States produced sufficient amounts of REEs for its industrial base. As 
much as 99% of the world’s supply of heavy REEs was derived from the mining of U.S. 
reserves of titanium, phosphate, and zircon. In 1980, the U.S. Nuclear Regulatory 
Commission and the International Atomic Energy Agency classified heavy REEs—inputs 
in nuclear weapons—as source materials, thereby introducing licensing, regulations, and 
rules around disposal and liability. The new regulations increased the cost for U.S. 
companies to produce REEs significantly.17 Not facing such constraints, China’s 
production of REEs grew, boosted by its comparatively vast reserves of them and its 
designation by the U.S. government of “most-favored-nation” trading status. Moreover, 
given the low cost of production in China, other producers—such as Japan, France, and the 
United States—transferred large shares of their production to China. By 2017, only one 
domestic producer of REEs remained in the United States, while it imported nearly all of 
its REE requirements from China.18 At present, the United States does not have the 
necessary processing and refining capability to support a domestic REE industry.19 

The U.S. government and private industry have taken several steps in the last few 
years to address the country’s dependence on foreign sources of critical minerals, including 
REEs. In 2008, a group of investors reopened the Mountain Pass mine, which is now the 
only REE mine in the United States.20 Analysts estimate that the Mountain Pass mine, 
owned by MP Materials, contains the eighth largest deposit of REEs in the world. The U.S. 
Department of Energy prohibits U.S. scientists from engaging with it, however, because a 
Chinese investor, Shenghe Resources, owns nearly 10% of the mine and depends on 
Chinese sales and technology.21  
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In 2012, the U.S. government filed a complaint against China with the World Trade 
Organization, requesting it lift its export restrictions on REEs, alleging the restrictions 
served to raise global prices, offering an advantage to its domestic producers, while 
restricting access to the rest of the world.22 Additionally, the 2013 National Strategic and 
Critical Minerals Production Act aimed to draw attention to REEs’ criticality in the U.S. 
supply chain and boost internal production of REEs.23 In fact, in July 2019, a Presidential 
Determination declared domestic production of REEs and alloys as “essential to national 
defense.”24 As a follow-on, E.O. 13953, signed in September 2020, further highlighted the 
dependence of the United States on critical minerals from China—including REEs. E.O. 
13953 required reports, primarily from the Department of Interior, on the state of REEs in 
the United States, how the United States should respond to China’s market practices, and 
how the U.S. government can support internal production of REEs.25 Most recently, 
E.O.14017, issued in February 2021, directed the Department of Defense to identify the 
“risks in the supply chain for critical minerals and other identified strategic materials, 
including rare earth elements.”26  

 



5 

3. REEs in Africa 

Diversifying the United States’ source of REEs beyond China is important to the 
economic and national security interests of the United States. As such, the interest in 
African REE mines will only increase as U.S. needs for these elements grow. As the CEO 
of Rainbow Rare Earths, which operates the Gakara mine in Burundi, recently noted, an 
intensifying trade war between the United States and China, “would leave us in a good 
position.”27 The most recent data by the United States Geological Survey indicate that there 
are 99 REE deposit sites in Africa, found in 27 countries (see Figure 1).28 The REEs are 
found among hundreds of different minerals in Africa (see Appendix A). 

 

 
Source: U.S. Geological Survey. 

Figure 1. Distribution of REE Deposits in Africa 
 

Half of all REE deposits are found in just five countries: Mozambique, Angola, South 
Africa, Namibia, and Malawi (see Tables 1 and 2).29 Not all deposits are being explored 
by mining companies. As of 2016, the most recent survey of REE-mines in Africa lists 
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mining projects in eight countries on the continent (as shown in Table 1, center column). 
The headquarters of the mining companies, indicated in parentheses, are located in Africa 
(Mozambique and South Africa), Europe (Germany, Luxembourg, the United Kingdom), 
Canada, and Australia.30  

 
Table 1. Deposits of REEs in Africa (by Number of Deposits) 

Country Mining Projects (as of 2016)a REE Deposit Sites b 
REE-rich Countries with Known Mining Projects 

Mozambique Xiluvo (Promac, Mozambique) 14 
South Africa Steenkampskraal (Steenkampskraal Monazite 

Mine (Pty) Limited, South Africa);  
Glenover Complex (Glenover Pty, South Africa; 
Galileo Resources, South Africa);  
Zandkopsdrift (Frontier Rare Earths Ltd, 
Luxembourg) 

11 

Namibia Lofdal (Namibia Rare Earths Inc, Canada) 10 
Malawi Songwe (Lancaster Exploration, UK);  

Kangankunde (Lindian, Australia) 
8 

Madagascar Tantalus (Tantalus Rare Earths AG, Germany); 
QMM (Rio Tinto, London, UK)c 

7 

Tanzania Ngualla Hill (Peak Resources, Australia);  
Wigu Hill (Montero Mining and Exploration, 
Canada) 

5 

Kenya Mrima Hill (Cortec Mining, Kenya);  
Pacific Wildcat Resources Corporation, Canada) 

3 

Burundi Gakara (Rainbow Rare Earths, Guernsey, UK) 2 
Sources: a The latest data available on mine ownership are from Harmer and Rex (2016); b U.S. Geological 
Survey; c Reuters (2020). 

 
The remaining 19 countries with known REE deposits do not have any identified mining 
projects. Table 2 shows the number of deposits in these set of countries.  

 
Table 2. REE-rich Countries with no Known Mining Projects 

Country Number of REE Deposits 
Angola 10 
Mauritania 5 
Zambia 5 
Democratic Republic of Congo (DRC) 3 
Egypt 3 
Uganda 3 
Somalia 2 
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Country Number of REE Deposits 
Mali 2 
Cameroon 1 
Republic of Congo 1 
Gabon 1 
Ghana 1 
Guinea 1 
Liberia 1 
Libya 1 
Morocco 1 
Nigeria 1 
South Sudan 1 
Zimbabwe 1 

Source: U.S. Geological Survey. 

 
Despite discoveries dating back decades, most African REE extraction enterprises are 

still only in early stages of exploration or construction. Just one country, Burundi, has a 
mine close to exporting REEs in significant amounts. Until recently, the Rainbow Rare 
Earths mine in Burundi sold REEs to the German company, thyssenkrupp. There were 
plans to expand to produce 5,000 tons by 2022, but the Burundian government’s pause on 
Rainbow Rare Earth’s mining in June 2021 put those plans on hold.31 The Burundian 
government wants to renegotiate the contract with Rainbow Rare Earths (and other foreign-
run mines), alleging that it is not providing the government with a fair share of revenues.32 
The developments in Burundi underscore the importance of understanding a country’s 
policies for managing natural resources and associated risks for corruption, investment, 
and political stability—variables that can impact access to REEs. 
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4. Corruption and Natural Resource 
Management 

Countries rich in natural resources often do not enjoy comparably high levels of 
economic growth or development—a phenomenon referred to as the natural resource 
curse.33 In fact, such countries may be worse off, according to several indicators. In 
particular, those related to the quality of its democracy, including good governance and 
accountability, tend to be relatively low. Efforts to prevent or mitigate the effects of the 
resource curse have focused on increasing transparency and including affected 
stakeholders as partners in monitoring the sector.  

The Extractive Industries Transparency Initiative (EITI), established in 2003 by a 
consortium of 40 institutional investors committed to disclosing payments and revenues 
from extractive industries, stands out as one of the most recognized efforts to improve the 
management of natural resources. Today, 65 companies, 8 civil society organizations, and 
15 governments provide financial, political, and advocacy support to the EITI.34 
Governments apply to join the EITI, agreeing to publicly disclose information on contracts 
and licenses, production, and revenue collection and allocation.35 In signatory countries, 
EITI includes a broad set of stakeholders in monitoring the management of resources in a 
bid to ensure that proceeds from a country’s natural resource benefit its citizens. In this 
regard, EITI seeks to build trust between government, civil society, and industry, creating 
a multi-stakeholder platform for managing and overseeing a country’s natural resources.36 
Currently, 56 countries—of which 27 are African—are members of the EITI. Of the REE-
rich African countries, 16 have pledged to abide by EITI principles: Cameroon, Democratic 
Republic of Congo (DRC), Gabon, Ghana, Guinea, Liberia, Madagascar, Malawi, Mali, 
Mauritania, Mozambique, Nigeria, Republic of Congo, Tanzania, Uganda, and Zambia.37  

A. Anti-corruption Efforts Help U.S. Businesses 
Recent studies show that a strong commitment to EITI principles results in greater 

transparency, which in turn can create a more favorable investment environment for U.S. 
businesses. While mineral-rich countries experience an increase in corruption, mineral-rich 
countries that also demonstrate a commitment to EITI principles see an improvement in 
transparency. Even when countries become richer and adopt democratic principles, which 
can result in lowering corruption, committing to EITI principles produces a greater positive 
impact on increasing good governance.38 
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Reducing corruption in African countries will help U.S. businesses. When good 
governance, rule of law, and accountability improve, U.S. businesses benefit from a more 
level playing field, enforceable contracts, and lower costs of doing business. Badly 
managed natural resources lead to instability that could eventually hurt businesses, as well. 
Communities may not receive benefits commensurate with their share of the resources. 
Over time, such perceived and real deprivation can lead to conflict. The Niger Delta, in 
Nigeria, is a case in point: the oil that the region produces is the main source of Nigeria’s 
foreign currency, but the region remains poor. The grievances of the Niger Delta’s 
communities eventually led to the formation of armed groups that attacked foreign firms, 
kidnapped for ransom, sabotaged the oil pipelines, and generally rendered the region 
insecure.39 Similarly, the presence of liquified natural gas in northern Mozambique has led 
to fears in the surrounding communities that they will not benefit from the resource. Some 
speculate that such fears are driving the rise of violent extremism in the area.40 Armed 
groups can also use natural resources to finance conflict; diamonds were used by armed 
groups in Sierra Leone, Liberia, and Angola.41 

B. Governance and Transparency in Africa’s REE-rich Countries  
Among the countries with REE deposits, governance and democracy indicators are 

uneven, though mostly unfavorable. As reported by Freedom House, 89% of the 27 REE-
rich countries are designated as either “partly free” or “not free,” compared with 79% of 
non-REE-rich countries.42 Moreover, according to the Polity V dataset which tracks regime 
types,43 there are no full democracy REE-rich countries. Most are designated as partial 
democracies (30%), partial democracies with factionalism (26%), or partial autocracies 
(33%). The sole country on the continent designated as a full autocracy, Mauritania, 
contains REEs. Figure 2 is a comparison of the proportions of regime types between REE-
rich countries and all countries in Africa.  
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Source: Polity V data, 2020; Goldstone et al (2010).  

Figure 2. Regime Types in Africa, 2020 
 

REE-rich countries differ significantly from countries without REEs in terms of 
governance and improvement in governance. According to data from the Ibrahim Index of 
African Governance, REE-rich countries in Africa scored, on average, below the 
continental average for governance in 2019. The average score for governance among 
REE-rich countries was 46/100, while the non-REE countries averaged 51/100; the 
continental average was 49/100 (see Figure 3).44 These differences in governance scores 
between REE-rich and non-REE-rich countries are statistically significant. REE-rich 
countries performed marginally worse (at the 10% level) than non-REE-rich countries. 
From 2010 to 2019, REE-rich countries have improved significantly more slowly (at the 
1% level), averaging .44 from 2010 to 2019, while countries without REEs improved 2.8 
points on average.45  
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Source: Ibrahim Index of African Governance, 2020. 

Figure 3. Overall Governance in Africa, 2019  
 

The poor performance of REE-rich countries on indicators of good governance and 
democracy do not suggest that REEs are the cause; Africa does not likely mine or export 
REEs in sufficient amounts to impact governance. Rather, the intent of noting this 
information is to underscore the importance of understanding the business climate and the 
risk to good governance posed by mismanaging natural resources. While it is unclear which 
countries will become major exporters of REEs, knowing the type of regime that will 
manage the natural resources is an important consideration in determining not only where 
a U.S. company may invest, but the mitigation or institutional reforms that may improve 
conditions for that investment. 
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5. Conclusions and Way Forward 

Securing access to REEs is important to the future of the U.S. economy as they are 
key inputs for products used in everyday life. However, the United States’ very limited 
domestic mining and processing capabilities, coupled with the reliance on China for REEs, 
raises these inputs to the level of a national security concern. As a result, the U.S. 
government has designated REEs as critical supply-chain elements; promulgated new 
policies and laws, related to fostering domestic production and reducing reliance on 
imports; filed formal complaints regarding Chinese REE trade practices; and endorsed 
various REE domestic-production activities. The United States continues to identify and 
cultivate alternative, non-Chinese, sources of these minerals. Africa could be an important 
source of REEs, but natural-resource governance must improve, as must Africa’s 
democratic governance. 

A. Africa is a relatively untapped potential exporter of REEs. 
As the global competition for international influence moves to include Africa, REEs 

are not an exception. In the search for alternative sources of REEs, Africa emerges as a 
relatively untapped source. The U.S. Geological Survey identifies 99 deposits of REEs in 
27 African countries, but the most recent available information indicates that mining 
companies have contracts to explore in only 8 countries, which presents an opportunity for 
the U.S. market. 

B. REE-rich countries must improve natural resource management. 
The history of natural resource exploration and acquisition should serve as a guide to 

the United States, as well as the international community, in general. REEs, like the rest of 
the natural resource family, best serve the host nation and the trading partner nation when 
the following elements exist: a strong infrastructure to ensure transparency and 
accountability, good governance practices, and a functional democracy with a diversified 
economy. Moreover, some environments do not yield level playing fields for international 
investors because they have less ability to enforce contracts and rely upon the rule of law. 
Adherence to EITI principles has improved countries’ performance on these important 
metrics, but only 16 of the 27 REE-rich countries in Africa are members of EITI. The 
international community should provide incentives for the remaining countries to join 
EITI.  
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C. Africa’s level of democracy must improve. 
REE-rich African countries differ significantly on measures of good governance from 

non-REE-rich African countries. On average, the continent performs poorly on such 
measures, having a predominance of non-democratic regimes and low levels of political 
rights and civil liberties. International attention to improve Africa’s democratic institutions 
could potentially improve the continent’s security landscape, rendering it a more stable and 
beneficial partner across all sectors. In this regard, strengthening democracy advances the 
U.S. national security strategy.  
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Appendix A.  
Minerals with REE Deposits in Africa 
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Namibia South Africa Mozambique Malawi Angola Tanzania Madagascar Zambia Burundi Mauritania DRC Gabon Guinea Kenya Egypt
Minerals with REE Deposits Totals 27 23 21 20 17 12 11 9 6 6 5 5 5 5 3
Monazite 43 9 4 7 3 3 3 3 1 2 1 2 1
Bastnasite 20 3 1 1 4 1 2 2 1 2 2 1
Carbonite 15 1 1 1 5 2 1 1
Synchysite 12 2 2 2 2 1
Eudidymite 11 1 1 3 2 1 1 1
Parasite 9 1 1 2 2 1
Allanite 8 1 2 1 1 1
pyrochlore 7 1 1 1 1
Xenotime 7 3 1 1 1
Florencite 4 2 1 1
Other igneous-affiliated 4 4
Mosandrite 4 1 1 2
Akalic igneous 3 1 1
Britholite 3 1 1 1
Chevknite 3 1 1 1
Fergusonite 3 1 1 1
Lavenite 3 2 1
Rinkite 3 2 1
Rosenbuschite 3 1 1 1
Yttrium Florite 3 3
Apatite 2 1
Daqingshanite 2 1 1
Loparite 2 1 1
Other, uncertain 2 2
Phosphorite 2 1 1
Samarskite 2 1 1
Ancylite 1 1
Astrophyllite 1 1
Carbocernaite 1 1
Cerianite 1 1
Cerite 1 1
Cerium Goyazite 1 1
Churchite 1 1
Crandallite 1 1
Europium Monazite 1 1
Euxenite 1 1
Florencite-Goyazite 1 1
Goyazite 1 1
Hydroxlapatite 1 1
Rare earth carbonates 1 1
Rare earth phosphates 1 1
Rhabdophane 1 1
Wöhlerite 1
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Minerals with REE Deposits Totals
Monazite 43
Bastnasite 20
Carbonite 15
Synchysite 12
Eudidymite 11
Parasite 9
Allanite 8
pyrochlore 7
Xenotime 7
Florencite 4
Other igneous-affiliated 4
Mosandrite 4
Akalic igneous 3
Britholite 3
Chevknite 3
Fergusonite 3
Lavenite 3
Rinkite 3
Rosenbuschite 3
Yttrium Florite 3
Apatite 2
Daqingshanite 2
Loparite 2
Other, uncertain 2
Phosphorite 2
Samarskite 2
Ancylite 1
Astrophyllite 1
Carbocernaite 1
Cerianite 1
Cerite 1
Cerium Goyazite 1
Churchite 1
Crandallite 1
Europium Monazite 1
Euxenite 1
Florencite-Goyazite 1
Goyazite 1
Hydroxlapatite 1
Rare earth carbonates 1
Rare earth phosphates 1
Rhabdophane 1
Wöhlerite 1

Mali Morocco Uganda Congo - B Ghana Nigeria Somalia Cameroon Liberia Libya South Sudan Zimbabwe
3 3 3 2 2 2 2 1 1 1 1 1

1 1 1 1

2 1
1 1 1

1
1 1

1 1
1 1 1

1

1

1

1





 

B-1 

Endnotes 

1 Alex Tilley and David Manley, “In a Low-Carbon Future, Better Mineral Governance Could Power 
Development,” Natural Resource Governance Institute, September 27, 2017, 
https://resourcegovernance.org/blog/low-carbon-future-better-mineral-governance-could-power-
development. 

2  Oscar Serpell, Wan-Yi “Amy” Chu, Benjamin Paren, “Rare Earth Elements: A Resource Constraint of 
the Energy Transition,” Kleinman Center for Energy Policy, May 18, 2021, 
https://kleinmanenergy.upenn.edu/research/publications/rare-earth-elements-a-resource-constraint-of-
the-energy-transition/. 

3 U.S. Geological Survey, “Mineral Resources Online Spatial Data,” https://mrdata.usgs.gov/general/map-
global.html#settings. 

4 Freedom House, “Freedom in the World,” 2021, https://freedomhouse.org/report/freedom-world. 
5 Elissaios Papyrakis, Matthias Rieger, and Emma Gilberthorpe, “Corruption and the Extractive Industries 

Transparency Initiative,” The Journal of Development Studies 53 (2) (2017): 300, DOI: 
10.1080/00220388.2016.1160065. 

6 EITI, “Countries,” https://eiti.org. 
7 REEs include the 15 lanthanides of the periodic table—lanthanum, cerium, praseodymium, neodymium, 

promethium, samarium, europium, gadolinium, terbium, dysprosium, holmium, erbium, thulium, 
ytterbium, and lutetium—plus yttrium and scandium (see: Marc Humphries, “Rare Earth Elements: The 
Global Supply Chain,” Congressional Research Services, December 16, 2013, 
https://fas.org/sgp/crs/natsec/R41347.pdf). 

8 Executive Order 14017 of February 24, 2021 “America’s Supply Chains,” Federal Register 86, no. 38, 
March 1, 2021, Presidential Documents, https://www.federalregister.gov/documents/2021/03/01/2021-
04280/americas-supply-chains. 

9 Oscar Serpell, Wan-Yi “Amy” Chu, Benjamin Paren, “Rare Earth Elements: A Resource Constraint of the 
Energy Transition,” Kleinman Center for Energy Policy, May 18, 2021, 
https://kleinmanenergy.upenn.edu/research/publications/rare-earth-elements-a-resource-constraint-of-
the-energy-transition/. 

10 Alex Tilley and David Manley, “In a Low-Carbon Future, Better Mineral Governance Could Power 
Development,” Natural Resource Governance Institute, September 27, 2017, 
https://resourcegovernance.org/blog/low-carbon-future-better-mineral-governance-could-power-
development. 

11 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%20Wh
ite%2PPaper%20April%202020.pdf. 

12 Marc Humphries, “Rare Earth Elements: The Global Supply Chain,” Congressional Research Services, 
December 16, 2013, https://fas.org/sgp/crs/natsec/R41347.pdf.  

13  “Rare Earths” U.S. Geological Survey, Mineral Commodity Summaries, January 2021, 
https://pubs.usgs.gov/periodicals/mcs2021/mcs2021-rare-earths.pdf. 

14 Cristina Pozo-Gonzalo, “Demand for Rare-Earth Metals Is Skyrocketing, So We’re Creating a Safer, 
Cleaner Way to Recover Them from Old Phones and Laptops,” The Conversation, April 15, 2021, 
https://theconversation.com/demand-for-rare-earth-metals-is-skyrocketing-so-were-creating-a-safer-
cleaner-way-to-recover-them-from-old-phones-and-laptops-

                                                 



 

B-2 

                                                                                                                                                 
141360#:~:text=The%20annual%20demand%20for%20rare,enormous%20pressure%20on%20global%2
0productio. 

15 Brandon S. Tracy, “An Overview of Rare Earth Elements and Related Issues for Congress,” 
Congressional Research Service, November 24, 2020, 
https://crsreports.congress.gov/product/pdf/R/R46618,” 3; “Rare Earths” U.S. Geological Survey. 

16 Tracy, “An Overview of Rare Earth Elements and Related Issues for Congress;” Trish Saywell, “USA 
Rare Earth Outlines Mine-to-Magnet Strategy,” Mining.com, January 8, 2021, 
https://www.mining.com/usa-rare-earth-outlines-mine-to-magnet-strategy/. 

17 Jamil Hijazi and James Kennedy, “How the United States Handed China its Rare Earth Monopoly,” 
Foreign Policy, October 27, 2020, https://foreignpolicy.com/2020/10/27/how-the-united-states-handed-
china-its-rare-earth-monopoly/#.  

18 Ibid.  
19 Samantha Subin, “The New U.S. Plan to Rival China and End Cornering of Market in Rare Earth 

Metals,” CNBC, April 17, 2021, https://www.cnbc.com/2021/04/17/the-new-us-plan-to-rival-chinas-
dominance-in-rare-earth-metals.html. 

20 Jeffrey A. Green, “The Collapse of American Rare Earth Mining — and Lessons Learned,” Defense 
News, November 12, 2019, https://www.defensenews.com/opinion/commentary/2019/11/12/the-
collapse-of-american-rare-earth-mining-and-lessons-learned/. 

21 Scheyder, “American Quandary: How to Secure Weapons-Grade Minerals without China”; Mary Hui, 
“A US Rare Earths Miner is Staging a Comeback to Take on China,” QZ, November 16, 2020, 
https://qz.com/1931653/us-rare-earths-miner-mp-materials-takes-on-china-dominance/. 

22 “Obama Announces WTO Case against China over Rare Earths,” CNN, March 13, 2020, 
https://www.cnn.com/2012/03/13/world/asia/china-rare-earths-case. 

23 Humphries, “Rare Earth Elements: The Global Supply Chain.”  
24 Federal Register 84, no. 143, Thursday, July 25, 2019, Presidential Documents 35971. 
25 Executive Order 13953 of September 30, 2020, https://www.govinfo.gov/content/pkg/FR-2020-10-

05/pdf/2020-22064.pdf. 
26 Executive Order on America’s Supply Chains, February 24, 2021, https://www.whitehouse.gov/briefing-

room/presidential-actions/2021/02/24/executive-order-on-americas-supply-chains/; Executive Order 
14017, “America’s Supply Chains,” February 24, 2021, 
https://www.federalregister.gov/documents/2021/03/01/2021-04280/americas-supply-chains. 

27 David Whitehouse, “African Rare Earths Miner Rainbow Considers Expanding outside Burundi,” 
August 6, 2016, The Africa Report, https://www.theafricareport.com/15973/african-rare-earths-miner-
rainbow-considers-expanding-outside-burundi/. 

28 U.S. Geological Survey, “Mineral Resources Online Spatial Data,” https://mrdata.usgs.gov/general/map-
global.html#settings. 

29 U.S. Geological Survey, “Mineral Resources Online Spatial Data,” https://mrdata.usgs.gov/general/map-
global.html. 

30 R. E. Harmer and P.A.M. Nex, “Rare Earth Deposits of Africa,” Episodes 39, no. 2 (2016), 
DOI:10.18814/epiiugs/2016/v39i2/95784. 

31 Rainbow Rare Earths Limited, “Annual Report and Accounts 2020,” https://rainbowrareearths.com/wp-
content/uploads/2020/11/RRE-2020-AR_FINAL-NOV-2020-RS.pdf, 3, 56; Matthew Bohlsen, “One of 
the World’s Richest Rare Earth Deposits Continues towards Resolution of Issues with Burundi Partner,” 
Investor Intel “November 22, 2021, https://investorintel.com/markets/technology-metals/technology-
metals-intel/one-of-the-worlds-richest-rare-earth-deposits-continues-towards-resolution-of-issues-with-
burundi-partner/. 

32 “Burundi Suspends Rare-Earth Mining in Row over Riches,” Africa News, July 23, 2021, 
https://www.africanews.com/2021/07/23/burundi-suspends-rare-earth-mining-in-row-over-riches//. 

33 Xavier Sala-i-Martin, Arvind Subramanian, “Addressing the Natural Resource Curse: An Illustration 
from Nigeria,” Journal of African Economies 22, issue 4 (August 2013): 570–615, 
https://doi.org/10.1093/jae/ejs033; Martin Sandbu, “Natural Wealth Accounts: A Proposal for 

https://www.whitehouse.gov/briefing-room/presidential-actions/2021/02/24/executive-order-on-americas-supply-chains/
https://www.whitehouse.gov/briefing-room/presidential-actions/2021/02/24/executive-order-on-americas-supply-chains/


 

B-3 

                                                                                                                                                 
Alleviating the Natural Resource Curse,” World Development 34, issue 7 (July 2006): 1153–70, 
https://www.sciencedirect.com/science/article/pii/S0305750X0600057X; P. Collier and A. Hoeffler, 
“Resource Rents, Governance, and Conflict.” Journal of Conflict Resolution 49 (4) (2005): 625–33, 
doi:10.1177/0022002705277551, https://journals.sagepub.com/doi/abs/10.1177/0022002705277551. 

34 EITI, “Supporters” https://eiti.org/supporters. 
35 EITI, “Factsheet,” https://eiti.org/files/documents/en_eiti_factsheet_2020.pdf. 
36 Ibid. 
37 EITI, “Countries,” https://eiti.org. 
38 Elissaios Papyrakis, Matthias Rieger, and Emma Gilberthorpe “Corruption and the Extractive Industries 

Transparency Initiative,” The Journal of Development Studies 53 (2) (2017): 300, DOI: 
10.1080/00220388.2016.1160065. 

39 Ukoha Ukiwo, “Causes and Cures of Oil-related Niger Delta Conflicts,” Policy Notes, Nordic Africa 
Institute, February 2009, https://www.files.ethz.ch/isn/97598/policy_notes2009-1.pdf. 

40 Frank Gardner, “Mozambique: Why Is IS So Hard to Defeat in Mozambique,” BBC, March 31, 2021, 
https://www.bbc.com/news/world-africa-56597861. 

41 Michael Fleshman, “‘Conflict Diamonds’ Evade UN Sanctions,” Africa Renewal, December 2001, 
https://www.un.org/africarenewal/magazine/december-2001/conflict-diamonds-evade-un-sanctions. 

42  Freedom House, “Freedom in the World,” 2021, https://freedomhouse.org/report/freedom-world. 
43 “Polity V,” Integrated Network for Societal Conflict Research, April 2020, available at Center for 

Systemic Peace, http://www.systemicpeace.org/inscrdata.html. The range of regime types originate in: 
Jack A. Goldstone, Robert H. Bates, David L. Epstein, et al., “A Global Model for Forecasting Political 
Instability,” American Journal of Political Science 54, no. 1 (January 2010): 190–208, 
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1540-5907.2009.00426.x. 

44 Ibrahim Index of African Governance, https://mo.ibrahim.foundation/iiag. 
45 Ibid. 
 
 





REPORT DOCUMENTATION PAGE 
Form Approved 

OMB No. 0704-0188 
The public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, 
gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this 
collection of information, including suggestions for reducing the burden, to Department of Defense, Washington Headquarters Services, Directorate for Information Operations and Reports 
(0704-0188), 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be 
subject to any penalty for failing to comply with a collection of information if it does not display a currently valid OMB control number. 
PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS. 
1. REPORT DATE

February 2022 
2. REPORT TYPE

FINAL 
3. DATES COVERED (From–To)

4. TITLE AND SUBTITLE

Rare Earth Elements in Africa: Implications for U.S. National and 
Economic Security  

5a. CONTRACT NUMBER 
HQ0034-14-D-0001 

5b. GRANT NUMBER 

5c. PROGRAM ELEMENT NUMBER 

6. AUTHOR(S) 5d. PROJECT NUMBER 

5e. TASK NUMBER 

5f. WORK UNIT NUMBER 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES)

Institute for Defense Analyses
Systems and Analyses Center 
730 East Glebe Road 
Alexandria, VA 22305-3086

8. PERFORMING ORGANIZATION REPORT
NUMBER

IDA Document NS D-22687 

9. SPONSORING / MONITORING AGENCY NAME(S) AND 10. SPONSOR/MONITOR’S ACRONYM(S)

IDA
11. SPONSOR/MONITOR’S REPORT

NUMBER(S)

12. DISTRIBUTION/AVAILABILITY STATEMENT

13. SUPPLEMENTARY NOTES

14. ABSTRACT

16. SECURITY CLASSIFICATION OF: 17. LIMITATION
 OF 

ABSTRACT

SAR 

18. NUMBER
OF 

PAGES

26

19a. NAME OF RESPONSIBLE PERSON
Major, Philip L.

a. REPORT
Uncl.

b. ABSTRACT
Uncl.

c. THIS PAGE
Uncl. 

19b. TELEPHONE NUMBER (include area code)

703-845-2201
Standard Form 298 (Rev. 8-98) 
Prescribed by ANSI Std. Z39.18

CRP 55AV

15. SUBJECT TERMS
Africa; critical minerals; governance; natural resource management; rare earth elements; supply chain

This paper provides an overview of rare earth elements in Africa; summarizes the current U.S. supply-chain vulnerability in 
Africa; and discusses how regime-specific factors, such as good governance, can indirectly affect U.S. national security 
and investment decisions. 

ADDRESS(ES)

Institute for Defense Analyses 
Systems and Analyses Center 
730 East Glebe Road 
Alexandria, VA 22305-3086

Deatherage, Sydney N.
Sindle, Erin L.

Bekoe, Dorina A.
Daly, Sarah A.
Burchard, Stephanie M. 

Approved for public release; distribution is unlimited (31 March 2022). 


	Front Cover
	Inside Cover
	Title Page
	Executive Summary
	Table of Contents
	NS D-22687
	1. Introduction
	2. U.S. Vulnerability to REE Supply-Chain Disruptions
	3. REEs in Africa
	4. Corruption and Natural Resource Management
	A. Anti-corruption Efforts Help U.S. Businesses
	B. Governance and Transparency in Africa’s REE-rich Countries

	5. Conclusions and Way Forward
	A. Africa is a relatively untapped potential exporter of REEs.
	B. REE-rich countries must improve natural resource management.
	C. Africa’s level of democracy must improve.

	Appendix A.   Minerals with REE Deposits in Africa
	Endnotes
	Report Documentation Page




