
 

 

 
 
 
 

Raw Materials Factsheet 

Rare earth elements 
Lanthanides and yttrium 

REE 

 

Ecosystem Main uses 

Energy-Intensive 
Industries 

Relevant for catalysts, polishing powders, glass and ceramics, 
fluid cracking catalysts, batteries, metallurgical applications, 
lighting, phosphors and high-performance industrial materials. 

Aerospace & 
Defence 

Highly relevant for permanent magnets, especially NdFeB and 
SmCo magnets, as well as lasers, sensors, high-performance 
electronics, defence systems and applications requiring heavy 
rare earths such as dysprosium and terbium. 

Mobility, Transport 
& Automotive 

Highly relevant for permanent magnets used in electric motors, 
wind turbines, power generators, EVs and advanced mobility 
systems. Also relevant for batteries, autocatalysts and electronic 
components. 

Key Highlights at a Glance  
• China Dominates the Value Chain: China leads both REE mining and processing, with around 62% of 

mine production and most global refining and magnet capacity. 
• No Current EU Mine Production: The EU has no active REE mines, though projects are under 

development in Sweden, Finland and Spain. 
• Very High EU Import Dependence: The EU relies almost entirely on imports, mainly from China, 

Malaysia and Russia. 
• Magnets Drive Future Growth: Demand is expected to grow fastest for NdFeB magnets used in EVs, 

wind turbines and advanced technologies. 
• Recycling Remains Minimal: REE recycling in Europe is generally below 1% due to technical and 

economic barriers. 
• Diversification Is Slow: New supply is expected from Australia, North America, Africa and other 

regions, but expansion will take time. 
• Future Supply Gaps Remain Possible: Shortages may affect key magnet rare earths such as 

neodymium, praseodymium, dysprosium and terbium. 
• Export Controls Increase Risk: Chinese and Myanmar restrictions, together with tighter Chinese 

oversight, raise geopolitical and supply-chain risks. 

 

 



 

 

 

 

 

Procurement of raw materials  
There are several ways to procure raw materials, including direct purchases from mining companies or 
mineral producers, entering into long-term supply or offtake agreements, buying on spot markets such 
as commodity exchanges, and sourcing through metal traders. As the first two options are typically 
governed by confidential agreements between buyers and suppliers, this section focuses on the latter 
options to offer companies potential pathways for diversifying their supplier base. The table below 
presents commodity exchanges where metals are traded.  

 

Country   Exchange Commodities 

China Guangzhou Futures Exchange (GFEX) 
Silicon metal, polycrystalline silicon, lithium 
carbonate 

China Shanghai Futures Exchange (SHFE) Cu, Al, Zn, Pb, Ni, Sn, Au, Ag, steel 

China 
Zhengzhou Commodity Exchange 
(ZCE) Ferrosilicon, manganese silicon 

India Multi Commodity Exchange (MCX) Au, Ag, Al, Cu, Pb, Ni, Zn 

Japan Tokyo Commodity Exchange (TOCOM) Au, Ag, Pt, Pd 

United Arab 
Emirates 

Dubai Gold and Commodities 
Exchange (DGCX) 

Cu, Au, Ag 

United 
Kingdom (UK) London Metal Exchange (LME) 

Al, Cu, Zn, Ni, Pb, Sn, Steel, Co, lithium hydroxide, 
Mo, Pd, Pt 

The United 
States (U.S.) 

New York Mercantile Exchange 
(COMEX) 

Au, Al, Ag, ferrous Scrap, Co, cobalt hydroxide, Cu, 
Fe, Pb, lithium carbonate, lithium hydroxide, Mo, 
steel, spodumene, Zn, U, shredded scrap 

 

Fourteen rare metals (In, Ge, W, Bi, Ga, Co, Ag, V, Sb, Te, Rh, Se, Dy, and Tb) were traded on China’s 
Fanya Metal Exchange until its collapse in 2015. Established in 2011 with Yunnan government support, 
it quickly became the world's largest rare metals trading platform, aiming to strengthen China’s market 
control. However, a liquidity crisis led to its shutdown in 2015, and in 2019, the Yunnan government 
auctioned off its stored metals1, 2, 3.  

 

 

 
1 Li, M. (2016, June 10). I Lost My Savings in a Massive Chinese Investment Scam. Foreign Policy. Retrieved 06.09.2014 from 
https://foreignpolicy.com/2016/06/10/i-lost-my-savings-in-a-massive-chinese-investment-scam-china-protest-fanya-ponzi/  
2 Argus metals international. (2019, October 11). Latest Market News: China to auction Fanya Ga, Ge, Se, Te stocks. Argus metals 
international. Retrieved 06.09.2024 from https://www.argusmedia.com/es/news-and-insights/latest-market-news/1994012-china-to-
auction-fanya-ga-ge-se-te-stocks  
3 Fanya Metal Exchange. (2015, January 4). Bloomberg purchases data from the Fanya Metal Exchange to fill its data gap (彭博购买泛亚有色
金属交易所数据 填补其数据空白). China Daily. Retrieved 06.09.2024 from http://china.chinadaily.com.cn/shizheng/2015-
01/04/content_19298995.htm  

http://www.gfex.com.cn/gfex/yshq1/yshq.shtml
https://tsite.shfe.com.cn/eng/
http://english.czce.com.cn/
http://english.czce.com.cn/
https://www.mcxindia.com/
https://www.jpx.co.jp/english/derivatives/products/list/index.html
https://www.dgcx.ae/
https://www.dgcx.ae/
https://www.lme.com/en/
https://www.cmegroup.com/company/designated-contract-market.html#comex
https://www.cmegroup.com/company/designated-contract-market.html#comex
https://foreignpolicy.com/2016/06/10/i-lost-my-savings-in-a-massive-chinese-investment-scam-china-protest-fanya-ponzi/
https://www.argusmedia.com/es/news-and-insights/latest-market-news/1994012-china-to-auction-fanya-ga-ge-se-te-stocks
https://www.argusmedia.com/es/news-and-insights/latest-market-news/1994012-china-to-auction-fanya-ga-ge-se-te-stocks
http://china.chinadaily.com.cn/shizheng/2015-01/04/content_19298995.htm
http://china.chinadaily.com.cn/shizheng/2015-01/04/content_19298995.htm


 

 

 

 

 

For metals traded on commodity exchanges, pricing is transparent, and market reactions to disruptions 
or potential supply issues are reflected quickly. However, this is not the case for minor metals such as 
germanium, gallium, cobalt, and molybdenum, which are often by-products of other metal production. 
As a result, pricing for minor metals is often considered opaque and relies on assessments by price 
reporting agencies, such as those listed in the table below, which collect pricing data anonymously from 
consumers, producers, and traders4. 

 

Price reporting agencies Commodity 

Fastmarkets MB (previously known as Metal Bulletin) 
Base metals, battery materials, minor metals, REEs, 
scraps and secondary, ores and alloys, steel, steel 
raw materials, industrials minerals  

CRU 
Al, base metals, battery materials, ferroalloys, 
precious metals, silicon, stainless steel, steel  

Argus metals international 
Steel, steel raw materials, battery materials, REEs, 
alloys, scrap, base metals, minor metals  

 

For metals that are not publicly traded on commodity exchanges, procurement can be done through 
metal traders. In several EU countries, national-level organizations manage aspects of metal trading 
and may offer support in identifying suitable metal traders. At the international level, there is the Minor 
Metals Trade Association located in the UK.  

 

Country National organisation(s) concerning metal traders in the EU 
Austria Verband Österreichischer Metallhändler (VÖM)/ Arbeitsgemeinschaft Metalle Österreich 

Belgium Belgian Metal Union (Union des Métaux Belge) represented by Belmetal 

France Fédération Française de la Distribution des Métaux (FFDM) 

Germany Verband Deutscher Metallhändler und Recycler e.V. (VDM) 

Italy Associazione Italiana Commercio Metalli (ASSOMET) 

Netherlands Vereniging Metaalhandelaren (Dutch Metal Traders Association) 

Poland Izba Gospodarcza Metali Nieżelaznych i Recyklingu (IGMNiR)  

Portugal Associação Portuguesa dos Grossistas de Aços, Metais e Ferramentas (AÇOMEFER) 

Spain 
• Confederación Española de Organizaciones Empresariales del Metal (CONFEMETAL) 
• Asociación de Empresas del Metal de Madrid (AECIM) 

Sweden Svenska Järn och Metallskrothandlareföreningen 

 
4 Desai, P. (2023, July 6). Explainer: Inside the opaque world of minor metals pricing. Reuters. Retrieved 25.04.2025 from 
https://www.reuters.com/markets/commodities/inside-opaque-world-minor-metals-pricing-2023-07-06/  

https://www.fastmarkets.com/
https://www.crugroup.com/en/
https://www.argusmedia.com/en/commodities/metals
https://mmta.co.uk/
https://mmta.co.uk/
https://www.vdm.berlin/gremien/ag-metalle-oesterreich/
https://www.belmetal.be/en
https://www.ffdm.fr/
https://www.vdm.berlin/
https://www.assomet.it/page/13?utm_source=chatgpt.com
https://www.metaalnederland.com/
https://www.igmnir.pl/
https://acomefer.pt/acomefer/index.asp
https://confemetal.es/?utm_source=chatgpt.com
https://aecim.org/?utm_source=chatgpt.com
https://svenskajarn.se/bli-medlem/?utm_source=chatgpt.com


 

 

 

 

 

Rare earth elements (REE) 
According to the International Union of Pure and Applied Chemistry (IUPAC), the REE are defined as 15 
lanthanides (also called lanthanoids), together with scandium (Sc), and yttrium (Y). The lanthanides are 
the elements with atomic numbers 57 through 71, in order of atomic number: lanthanum (La), cerium 
(Ce), praseodymium (Pr), neodymium (Nd), promethium (Pm), samarium (Sm), europium (Eu), 
gadolinium (Gd), terbium (Tb), dysprosium (Dy), holmium (Ho), erbium (Er), thulium (Tm), ytterbium (Yb), 
and lutetium (Lu). The IUPAC definition divides the REE into the light rare-earth elements (LREE) and the 
heavy rare-earth elements (HREE) based on their electron configurations5. Yttrium behaves as a HREE 
while scandium is not classified as either an LREE or an HREE6, 7. 

LREE La, Ce, Pr, Nd, Pm, Sm 

HREE Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Y 

 

In practice, scandium is treated separated from the rest of REE as it behaves rather differently in nature, 
is sourced more economically from bauxite, and has specific industrial properties8, 9. In addition, 
promethium has a short half-life and therefore usually excluded from assessments. Excluding 
scandium and promethium, the remaining 14 lanthanides and yttrium form a coherent group in nature 
as well as in technical uses10. Consequently, in this chapter, REE refer to 14 lanthanides and yttrium 
excluding scandium and promethium unless otherwise specified. 

 

 

 

 

 

 

 

 

 

 
5 Global Rare Earth Industry Association. (n.d.). Rare earths. Retrieved 28.03.2025 from https://global-reia.org/rare-earth/  
6 Gunn, G. (Ed.). (2013). Critical metals handbook. Wiley-Blackwell. https://doi.org/10.1002/9781118755341  
7 Gambogi, J. (2024). Minerals yearbook, 2019: Rare earths [advance release]. U.S. Department of the Interior, U.S. Geological Survey. 
Retrieved 28.03.2025 from https://pubs.usgs.gov/myb/vol1/2019/myb1-2019-rare-earths.pdf  
8 Gunn, G. (Ed.). (2013). Critical metals handbook. Wiley-Blackwell. https://doi.org/10.1002/9781118755341  
9 SCRREEN2. (2023). Rare earth elements (REE): Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme. 
Retrieved 28.03.2025 from https://scrreen.eu/wp-content/uploads/2023/08/SCRREEN2_factsheets_REE-EUROSTAT.pdf  
10 Gunn, G. (Ed.). (2013). Critical metals handbook. Wiley-Blackwell. https://doi.org/10.1002/9781118755341  

https://global-reia.org/rare-earth/
https://doi.org/10.1002/9781118755341
https://pubs.usgs.gov/myb/vol1/2019/myb1-2019-rare-earths.pdf
https://doi.org/10.1002/9781118755341
https://scrreen.eu/wp-content/uploads/2023/08/SCRREEN2_factsheets_REE-EUROSTAT.pdf
https://doi.org/10.1002/9781118755341


 

 

 

 

 

Value chain (simplified)11, 12, 13, 14, 15 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
11 Johnston, I., Hancock, A., Dempsey, H. & Visual Storytelling Team. (2023, September 20). Can Europe go green without China’s rare earths? 
Financial Times. Retrieved 28.03.2025 from https://ig.ft.com/rare-earths/  
12 Drive Sustainability. (2023). Rare earth elements: Data summary 2023. Raw Material Outlook. Raw Material Outlook Platform. Retrieved 
28.03.2025 from https://www.rawmaterialoutlook.org/data/sites/default/files/2023-05/DS_REE_VC_2022_final.pdf  
13 Shen, Y., Moomy, R. & Eggert, R.G. (2020). China’s public policies toward rare earths, 1975–2018. Miner Econ 33, 127–151 (2020). 
https://doi.org/10.1007/s13563-019-00214-2 
14 Loewen, E. (n.d.). Applications of rare earth alloys as additives. Stanford Advanced Materials. Retrieved 28.03.2025 from 
https://www.stanfordmaterials.com/blog/applications-of-rare-earth-alloys-as-additives.html  
15 Alonso, E., Pineault, D. G., Gambogi, J., & Nassar, N. T. (2023). Mapping first to final uses for rare earth elements, globally and in the United 
States. Journal of Industrial Ecology, 27, 312–322. https://doi.org/10.1111/jiec.13354  

https://www.rawmaterialoutlook.org/data/sites/default/files/2023-05/DS_REE_VC_2022_final.pdf
https://doi.org/10.1111/jiec.13354


 

 

 

 

Major end uses in the EU, average between 2016 and 202016 

 

 

 

 
16 SCRREEN2. (2023). Rare earth elements (REE): Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme. 
Retrieved 28.03.2025 from https://scrreen.eu/wp-content/uploads/2023/08/SCRREEN2_factsheets_REE-EUROSTAT.pdf 
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In 2019, global consumption was primarily driven by magnets, catalysts, polishing, and metallurgical 
applications, in descending order of quantity. Other uses included ceramics, glass, phosphors, 
pigments, and various miscellaneous applications17. 

 
17 Gambogi, J. (2024). Minerals yearbook, 2019: Rare earths [advance release]. U.S. Department of the Interior, U.S. Geological Survey. 
Retrieved 28.03.2025 from https://pubs.usgs.gov/myb/vol1/2019/myb1-2019-rare-earths.pdf  
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Substitution18 
Substitution can impact both cost and performance. 

Intermediate or end products Substitution 

Cerium in autocatalysts Other REEs (La, Nd, Pr) 
Lanthanum in autocatalysts Other REE (Ce) 
Dysprosium in permanent magnets (NdFeB) Other REE (Tb) 
Gadolinium in permanent magnets Other REEs (Tb, Dy) 
Neodymium in permanent magnets (NdFeB) Ferrite, Sm-Co, AlNiCo, other REE (Pr) 
Samarium in permanent magnets NdFeB, Ferrite, AlNiCo 
Terbium in permanent magnets Other REE (Dy) 

NdFeB permanent magnets in electric 
motors and power generators 

Other REE-free motor technologies, permanent-magnet 
synchronous generators (PMSG) in wind turbines that require 
less or no REE (e.g., doubly-fed induction generator, 
electrically excited synchronous generator, squirrel-cage 
induction generators linked to a full converter, and PMSG 
substitution with high-temperature superconductors) 

Cerium in batteries  Other REE (La) 
Lanthanum in batteries Other REE (Ce) 
Neodymium in batteries Other REEs (Ce, La, Pr) 
NiMH batteries Lithium-ion batteries  
Cerium in fluid cracking catalysts Other REE (La)  

Lanthanum in fluid cracking catalysts 
Zeolites-based fluid cracking catalysts (REE-free), other REEs 
(Ce, Nd, Pr) 

Cerium in glass and ceramics Calcium oxide, MgO, Zirconium, other REEs (La, Pr, rare earth 
oxides (REOs)) 

Lanthanum in glass and ceramics Calcium oxide, MgO, Zirconium, other REEs (Ce, Pr, REOs) 
Neodymium in ceramics  Calcium oxide, MgO, other REEs (Ce, Y) 
Yttrium in ceramics Calcium oxide, MgO 
Cerium in polishing powders Iron oxide, alumina, silica powder, magnesia 
Gadolinium in metal (excl. batteries) Other REEs (Pr, Nd)  
Neodymium in metal (excl. batteries) Magnesium, calcium, other REEs (Ce, La) 
Europium in lighting Manganese, silicate barium phosphors 
Terbium in lighting LEDs, other REEs (La, Ce) 
Gadolinium in Magnetic Resonance Imaging - 
MRI Manganese 

 

 

 

 

 
18 SCRREEN2. (2023). Rare earth elements (REE): Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme. 
Retrieved 28.03.2025 from https://scrreen.eu/wp-content/uploads/2023/08/SCRREEN2_factsheets_REE-EUROSTAT.pdf 



 

 

 

 

 

Global and EU production – REE 
Global mine production19 

  

 

 

 

 

 

 

 
19 Figures are based on data provided by the U.S. Geological Survey. Data include lanthanides and yttrium but exclude most scandium. 
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REE concentrates, mine 
production per REE, share of 
global production in 2021 (% of 
total REO output)20 

LREE 

Ce 38% 

88.4% 
La 26%  
Pr 5.4% 
Nd 17% 
Sm 2% 

HREE 

Eu 0.3% 

11.6% 

Tb 0.3% 
Gd 1.8% 
Er 0.6% 
Y 6.8% 
Ho 0.2% 
Lu 0.1% 
Tm 0.1% 
Yb 0.4% 
Dy 1.1% 

 

In the 1960s and 1970s, the U.S. dominated RE supply. However, in 1986, China’s RE production 
surpassed that of the U.S., becoming the world’s primary RE supplier until today21.  

In the early 2000s, China introduced export quotas and specific restriction on the structure of export 
quotas to control total production and illegal activities as well as support the development of the 
downstream sector. This was followed by the implementation of production quotas, first on RE 
concentrates in 2006, and later, in 2007, with separate quotas for RE concentrates and separations. 
Despite these measures, illegal production remained stable at around 30% of total output. 

In the beginning and middle of 2010, China further tightened its RE policies, significantly reducing both 
export and production quotas by 37% and 25%, respectively. At the time, China accounted for 97% of 
the world's RE supply, and with the long lead times required to develop new mines, other countries 
could not quickly respond to the sudden supply shortage. Furthermore, in September 2010, amid a 
territorial dispute, China leveraged its dominance in RE supply by suspending exports to Japan that was 
totally dependent on China for nearly 90% of its imports of such materials22. This supply inelasticity, 
combined with market panic, caused RE prices to surge in mid-2010, reaching unprecedented levels by 
mid-2011 with most RE metals and oxides skyrocketed by over 1,000%23. 

 

 
20 Raw Materials Information System. (2024, February). Rare Earth Elements. RMIS Production model: Data sources. Joint Research Centre. 
Retrieved 02.04.2025 from https://rmis.jrc.ec.europa.eu/rmp/Rare%20Earth%20Elements  
21 Wu Y D, Peng Z L, Lai D, et al. (2023). Exploring international rare earth industry landscape changes and China’s strategic responses (稀土
产业链全球格局现状、趋势预判及应对战略研究). Bulletin of Chinese Academy of Sciences, 2023, 38(2): 255-264, doi: 
10.16418/j.issn.1000-3045.20221026001. 
22 Terazawa, T. (2023, October 13). How Japan solved its rare earth minerals dependency issue. World Economic Forum. Retrieved 
31.03.2025 from https://www.weforum.org/stories/2023/10/japan-rare-earth-minerals/   
23 Shen, Y., Moomy, R. & Eggert, R.G. (2020). China’s public policies toward rare earths, 1975–2018. Miner Econ 33, 127–151 (2020). 
https://doi.org/10.1007/s13563-019-00214-2 (2020). China’s public policies toward rare earths, 1975–2018. Mineral Economics, 33(1), 127–
151. https://doi.org/10.1007/s13563-019-00214-2  

https://rmis.jrc.ec.europa.eu/rmp/Rare%20Earth%20Elements
https://www.weforum.org/stories/2023/10/japan-rare-earth-minerals/
https://doi.org/10.1007/s13563-019-00214-2


 

 

 

 

 

Following this price spike, countries like the U.S. and Australia began developing or reviving domestic 
RE mining projects, ushering in an era of more diversified global supply. By 2021, global RE mine 
production had reached approximately 280,000 metric tons, with China accounting for around 60% and 
the U.S. ranking second with a 15% share24.  

 

EU mine production 
There is currently no RE mine production in the EU but the following are advanced-stage projects in the 
EU25, 26.  

• Leading Edge Materials (Canada) submitted an application for an Exploitation Concession, a 
25-year mining lease, in December 2024 after redesigning the Norra Kärr HREE project in 
Sweden. 

• LKAB (Sweden's state-owned iron ore producer) plans to extract RE from waste material at an 
existing mine, targeting annual production of 2,000 metric tons of REO between 2028 and 2030.  

• Finnish Minerals Group (Finland’s state-owned firm) owns the Sokli project, which is rich in 
LREE. The project still needs to undergo environmental assessment and permitting, with 
production targeted for 2035. 

• Quantum Minería (Spain) identified the Matamulas deposit in Spain, which could produce up 
to 1,500 metric tons of NdPr oxides. A regional government rejected its mining permit 
application in 2019, but the company is seeking to have the decision reversed. 

 

Secondary production 

New scrap generated from manufacturing processes 

For many RE metals, new scrap generated during alloy manufacturing serves as a significant secondary 
source, primarily within a closed-loop system. Notably, about 30% of magnet alloys become scrap 
during production27.  

 

 

 
24 Wu Y D, Peng Z L, Lai D, et al. (2023). Exploring international rare earth industry landscape changes and China’s strategic responses (稀土
产业链全球格局现状、趋势预判及应对战略研究). Bulletin of Chinese Academy of Sciences, 2023, 38(2): 255-264, doi: 
10.16418/j.issn.1000-3045.20221026001.  
25 SCRREEN2. (2023). Rare earth elements (REE): Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme. 
Retrieved 28.03.2025 from https://scrreen.eu/wp-content/uploads/2023/08/SCRREEN2_factsheets_REE-EUROSTAT.pdf 
26 Reuters (2024, June 27). Companies forging rare earths industry in EU. Reuters. Retrieved 31.03.2025 from 
https://www.reuters.com/markets/commodities/companies-forging-rare-earths-industry-eu-2024-06-27/  
27 SCRREEN2. (2023). Rare earth elements (REE): Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme. 
Retrieved 28.03.2025 from https://scrreen.eu/wp-content/uploads/2023/08/SCRREEN2_factsheets_REE-EUROSTAT.pdf 

https://www.reuters.com/markets/commodities/companies-forging-rare-earths-industry-eu-2024-06-27/


 

 

 

 

 

Old scrap (post-consumer scrap) 

Currently, only limited amounts of RE are recovered from batteries, permanent magnets, and 
fluorescent lamps28. Recycling remains challenging due to the way REEs are embedded as small 
components within complex products or as part of intricate materials29. For instance, the recycling rate 
of alloyed REEs is negligible in several applications. The primary barriers include the lack of available 
recyclable material and the low concentration of REEs in many products, such as electronics. A 
potential boost to magnet recycling could come from the growing market for large NdFeB magnets used 
in wind turbines and EVs. While their larger size facilitates collection, their long lifespan (10–20 years or 
more) delays their availability as end-of-life feedstock. 

In Europe, recycling input rates remain very low, typically below 1% due to inefficient collection systems 
and the high costs of developing REE recycling infrastructure. Higher recycling rates for europium, 
yttrium, and terbium are mainly attributed to the recycling of fluorescent lamps30.  

 

Reserves 
Global reserves31  
RE are relatively abundant in the Earth’s crust, but minable concentrations are less common than for 
most other mineral commodities. 

Country  Reserves (metric tons, REO equivalent) 

China 44,000,000 

Brazil 21,000,000 
India 6,900,000 
Australia 5,700,000 

Russia 3,800,000 

Vietnam 3,500,000 

The U.S. 1,900,000 

Greenland 1,500,000 

 

 

 

 

 
28  Cordier, D. J.(2025). Mineral Commodity Summaries 2025: Rare Earths. U.S. Department of the Interior, U.S. Geological Survey. Retrieved 
31.03.2025 from https://pubs.usgs.gov/periodicals/mcs2025/mcs2025-rare-earths.pdf     
29 Gunn, G. (Ed.). (2013). Critical metals handbook. Wiley-Blackwell. https://doi.org/10.1002/9781118755341  
30 SCRREEN2. (2023). Rare earth elements (REE): Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme. 
Retrieved 28.03.2025 from https://scrreen.eu/wp-content/uploads/2023/08/SCRREEN2_factsheets_REE-EUROSTAT.pdf 
31 Cordier, D. J.(2025). Mineral Commodity Summaries 2025: Rare Earths. U.S. Department of the Interior, U.S. Geological Survey. Retrieved 
31.03.2025 from https://pubs.usgs.gov/periodicals/mcs2025/mcs2025-rare-earths.pdf   
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EU reserves32 
RE reserves of EU members’ overseas countries and territories (OCT) and other European countries  

Country  Reserves (metric tons, recorded in different reporting 
codes)  

Greenland 1,528,000 (REO equivalent) 

Sweden 140,000 (REO equivalent) 

Ukraine 417,000 (Yttrium lanthanide and yttrium ore) 

 

 

Processing stage – RE oxides, metals, and alloys 
Global producers at the processing stage 

 

China is not only the world's leading producer of RE at the mining stage but also maintains a dominant 
presence in downstream sectors. 

The EU has limited processing capacity and relies largely on imported finished products like magnets, 
alloys, and electronics33. The EU companies operating at the processing stage are shown as follows34.  

• Solvay (Belgian chemical group) owns a plant in France that produces 4,000 metric tons of REOs 
for auto catalysts and electronics but does not currently produce NdPr for permanent magnets. 
The company expects to begin NdPr production in 2025, aiming to supply 20%-30% of European 
demand, though this may not be fully achieved until after 2030. 

 

 
32 SCRREEN2. (2023). Rare earth elements (REE): Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme. 
Retrieved 28.03.2025 from https://scrreen.eu/wp-content/uploads/2023/08/SCRREEN2_factsheets_REE-EUROSTAT.pdf 
33 SCRREEN2. (2023). Rare earth elements (REE): Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme. 
Retrieved 28.03.2025 from https://scrreen.eu/wp-content/uploads/2023/08/SCRREEN2_factsheets_REE-EUROSTAT.pdf 
34 Reuters (2024, June 27). Companies forging rare earths industry in EU. Reuters. Retrieved 31.03.2025 from 
https://www.reuters.com/markets/commodities/companies-forging-rare-earths-industry-eu-2024-06-27/  
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• Carester (private French company), in partnership with Solvay, plans to produce over 1,000 
metric tons of REOs, mainly from recycled magnets, though initially also from mining 
concentrates, starting in 2026. 

• Neo Performance Materials (Canadian-listed firm) owns a processing plant in Estonia with a 
capacity of 3,000 metric tons of REOs, about a quarter of which are NdPr. 

• Mkango Resources is planning to build a separation plant in Pulawy, Poland, with a target of 
producing 2,000 metric tons of NdPr oxides and 50 metric tons of HREE before 2030. 

 

There is currently no metallic RE production in the EU but the UK (Less Common Metals, LCM) has metal 
and alloy-making capabilities. In Germany and Slovenia, there are also companies manufacture 
magnets and alloys using imported materials.  

 

Demand  
Global demand35 
Due to limited data transparency, estimates of global RE consumption vary significantly. Based on 
global mine production, the USGS estimated consumption at approximately 150,000 metric tons in 
2019. The usage of specific REEs varies significantly by market sector and application: 

• Catalysts: Primarily lanthanum and cerium, with smaller amounts of neodymium. 
• Magnet (varies by type): 

o NdFeB magnets: Mainly neodymium and praseodymium, with lesser amounts of 
dysprosium, gadolinium, and terbium. 

o SmCo magnets: Primarily samarium, with smaller amounts of gadolinium. 
o Ferrite magnets: Limited use of lanthanum in certain applications. 

• Polishing compounds: Mostly cerium, with some lanthanum.  
• Batteries: Primarily lanthanum, with lesser amounts of cerium and other REEs. 
• Ceramics: Mainly yttrium, with smaller amounts of cerium and other REEs. 
• Metallurgical applications: Varies by element.  
• Phosphors sector: Europium, yttrium, and terbium, with smaller amounts of other REEs. 
• Glass sector: Primarily lanthanum, cerium, and erbium, in descending order of consumption, 

along with other REEs.  
• Examples of high-unit-value applications using heavy REEs: 

o Laser crystals: Typically neodymium and yttrium, doped with dysprosium, erbium, 
thulium, and ytterbium. 

o Positron emission tomography: Uses lutetium. 
 

 

 

 
35 Gambogi, J. (2024). Minerals yearbook, 2019: Rare earths [advance release]. U.S. Department of the Interior, U.S. Geological Survey. 
Retrieved 28.03.2025 from https://pubs.usgs.gov/myb/vol1/2019/myb1-2019-rare-earths.pdf  



 

 

 

 

 

EU demand36 
In 2023, the EU imported a total of 18,300 metric tons of REEs, including scandium, at the processing 
stage (metal, compounds, intermixtures, and interalloys) while exporting 5,600 metric tons. The import 
reliance of the EU is 100%. China was the largest supplier, accounting for 39% of the total weight of 
imports, followed by Malaysia at 33.1% and Russia at 22%. 

 

Future supply and demand trends 
As the world's leading producer and consumer of REEs and their downstream products, China is 
expected to continue shaping global markets for RE compounds and metal alloys37.  

Future supply 

According to the Benchmark Rare Earths Forecast, global mined REE production is projected to rise 
from 380,000 metric tons of REO equivalent in 2024 to 580,000 metric tons by 2030. The breakdown is 
as follows38: 

Region 2024  2030 

China 271,000 338,000 

Asia (excluding China) 52,000 52,000 

Australia 12,000 83,000 

Africa - 35,000 

Brazil 2,000 6,000 

Europe - <1,000 

North America 43,000 66,000 

 

Despite the increase in mine production, McKinsey & Company’s 2024 supply-demand forecast for 
2035 predicts a shortage of REE supply39. 

At the processing stage, the supply of mined REO is expected to increase from 360,000 metric tons in 
2024 to 549,000 metric tons by 2030, with the U.S. and Australia contributing the largest share of this 
growth40. 

 

 
36 Eurostat. (2024, November 12). Trade in rare earth elements decreased in 2023. Eurostat News Articles. Retrieved 02.04.2025 
https://ec.europa.eu/eurostat/web/products-eurostat-news/w/ddn-20241112-1  
37 Cordier, D. J.(2025). Mineral Commodity Summaries 2025: Rare Earths. U.S. Department of the Interior, U.S. Geological Survey. Retrieved 
31.03.2025 from https://pubs.usgs.gov/periodicals/mcs2025/mcs2025-rare-earths.pdf   
38 Benchmark Minerals. (2024, December 2). Geopolitics to drive rare earth supply diversification. Retrieved 02.04.2025 from 
https://source.benchmarkminerals.com/article/geopolitics-to-drive-rare-earth-supply-diversification  
39 McKinsey & Company. (2024, September 17). Global Materials Perspective 2024. McKinsey & Company. Retrieved 10.02.2025 from 
https://www.mckinsey.com/industries/energy-and-materials/our-insights/global-materials-perspective 
40 Benchmark Minerals. (2024, December 2). Geopolitics to drive rare earth supply diversification. Retrieved 02.04.2025 from 
https://source.benchmarkminerals.com/article/geopolitics-to-drive-rare-earth-supply-diversification 

https://source.benchmarkminerals.com/article/geopolitics-to-drive-rare-earth-supply-diversification
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Future magnet REE supply (Nd, Pr, Dy, Tb) 41 

According to the IEA 2024 outlook, China is expected to remain the leading producer of mined magnet 
REEs through 2030. However, Australia’s share of global production is projected to rise to 18%, while 
the U.S. is expected to maintain its current 7% share. Currently, few magnet REE mining operations 
operate at the scale of those in China and Myanmar, with one each in the U.S., Australia, Vietnam, and 
Brazil. Additionally, newly announced projects typically require an average lead time of eight years, 
making the scaling up of mined production beyond China a challenging proposition.  

Refining outside China remains limited, with only a couple of operating industrial-scale facilities existing 
in Malaysia and Estonia, some facilities in Australia nearing operation, and some smaller-scale units 
nearing operation in France and the U.S. By 2030, while the overall picture for regional distribution of 
expected refined supply does not change much, additional refined output of 29,000 metric tons is 
forecasted, mainly from China, Malaysia, the U.S., and Australia.  

The IEA's outlook presents three demand scenarios, two of which may not be met by projected supply 
in 2035 already. However, the primary concern for magnet REEs is not just the potential supply-demand 
gap but the extreme geographic concentration of both current and future mining and refining projects, 
making the market highly vulnerable to supply disruptions. 

Future demand 

The primary end uses of REEs are expected to remain unchanged, with magnets, catalysts, and 
polishing compounds in descending order of quantity. The magnets is projected to experience the 
strongest growth, while catalysts, ceramics, and phosphors are expected to grow at a slower pace42. 
From 2024 to 2040, Adamas Intelligence forecasts global demand for NdFeB magnets to grow at a CAGR 
of 8.7%, driven by double-digit growth in robotics, advanced air mobility, and EVs. The CAGR of the sub-
categories (i.e., robotics, advanced air mobility, and EVs) are expected to be 24%, 17%, and 10% 
respectively43, 44. 

 

 

 

 

 
41 International Energy Agency. (2024). Global Critical Minerals Outlook 2024, IEA, Paris https://www.iea.org/reports/global-critical-minerals-
outlook-2024, Licence: CC BY 4.0 
42 Cordier, D. J.(2025). Mineral Commodity Summaries 2025: Rare Earths. U.S. Department of the Interior, U.S. Geological Survey. Retrieved 
31.03.2025 from https://pubs.usgs.gov/periodicals/mcs2025/mcs2025-rare-earths.pdf   
43 Adamas Intelligence. (2024, August 29). Rare earth magnet market outlook to 2040. Adamas Intelligence. Retrieved 02.04.2025 
from  https://www.adamasintel.com/new-report-rare-earth-magnet-market-outlook-to-2040/ 
44 Adamas Intelligence. (2025, February). Humanoid robot revolution: NdFeB supply chain implications and strategies. Adamas Intelligence. 
Retrieved 03.04.2025 from https://www.adamasintel.com/rare-earth/humanoid-robot-revolution-ndfeb-supply-chain-implications-and-
strategies/  
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Export restrictions  
It should be noted that regulations are dynamic and subject to change over time. 

Major producing country  Export restrictions (2022) 45 
China Licensing requirement on RE metals, scandium & yttrium, whether/not 

intermixed/interalloyed, compounds, inorganic/organic, of RE 
metals/yttrium/scandium/mixtures of these metals, other than cerium comps. 

Myanmar Licensing requirement and other export measures on RE metals, scandium & 
yttrium, whether/not intermixed/interalloyed, compounds, inorganic/organic, 
of RE metals/yttrium/scandium/mixtures of these metals, other than cerium 
comps. 

 

China 

On February 19, 2025, China’s Ministry of Industry and Information Technology released two draft 
Administrative Measures aimed at further regulating the domestic RE industry: the Administrative 
Measures for the Total Volume Control and Management of Rare Earth Mining and Rare Earth Smelting 
& Separation and the Administrative Measures for the Information Traceability Management of Rare 
Earth Products. Both drafts were published for public consultation46.  

The Administrative Measures build on the Regulation on Rare Earth Administration, which took effect on 
October 1, 2024. The regulation sets to clarify pre-existing restrictions in China's domestic RE industry, 
which has long been under total state control with strict regulations on production volumes and 
environmental performance. As a result, the regulation is not expected to significantly impact domestic 
supply availability, as it brings little material change from the existing status quo. However, it does 
provide clearer guidance on the consequences of non-compliance47. 

The Administrative Measures for the Total Volume Control and Management of Rare Earth Mining and 
Rare Earth Smelting & Separation is expected to further tighten control over China’s domestic RE 
industry. It stipulates that only large state-owned enterprises are permitted to mine, smelt, or separate 
REEs, effectively banning private firms from these activities48. 

 

 

 

 
45 OECD (2024), OECD Inventory of Export Restrictions on Industrial Raw Materials 2024: Monitoring the use of export restrictions amid 
market and policy tensions, OECD Publishing, Paris, https://doi.org/10.1787/5e46bb20-en. Retrieved 19.02.2025, from 
https://www.oecd.org/en/topics/export-restrictions-on-critical-raw-materials.html  
46  Liang, B. X. (2025, February 23). New regulations proposed! Rare earth resources may further concentrate towards large rare earth groups. 
(新规拟出台！稀土资源或进一步向大型稀土集团集中). Eastmoney. Retrieved 03.04.2025 from 
https://finance.eastmoney.com/a/202502223326786879.html    
47  Merriman, D. (2024, July 2). China announces new controls on rare earth resources and traceability. Project Blue. Retrieved 03.04.2025 
from https://projectblue.com/blue/news-analysis/937/china-announces-new-controls-on-rare-earth-resources-and-traceability-  
48 Wong, F. (2025, February 19). China to tighten grip on rare earth mining for non-state firms by Bloomberg News. Mining.com. Retrieved 
03.04.2025 from https://www.mining.com/web/china-to-tighten-grip-on-rare-earth-mining-for-non-state-firms/  
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The Administrative Measures for the Information Traceability Management of Rare Earth Products will 
introduce a traceability database to track the extraction, processing, and export of REEs. Combined with 
the existing export licensing system, this database will provide authorities with real-time insight into 
supply chains, enabling them to swiftly and efficiently restrict exports to specific companies or 
industries if deemed necessary49. 

The two measures can be seen as China’s latest efforts to tighten its control over the global RE sector, 
a market where it has previously leveraged its dominance through export controls and other restrictions. 
For example, in 2023, China expanded its existing ban on technology for RE extraction and separation 
by also prohibiting the export of technology used to manufacture RE magnets50.  

 
 

Alternative suppliers 
 
Heavy Rare Earth Elements 
They are important for permanent magnets used in high-tech consumer electronics, defense 
applications, and renewable energy technologies. The 3 main countries suppliers of these critical 
materials for the EU industry are China, United States and Myanmar. 

 

Alternative suppliers based in EU member-states 

Name Localisation Website 

NPM Silmet OÜ Estonia www.silmet.ee 

Carester France https://www.carester.fr/  

LKAB Sweden https://lkab.com/en/  

Solvay France 

https://www.solvay.com/en/press-
release/solvay-advances-european-

rare-earths-production-through-
capacity-expansion  

REEtec Norway www.reetec.no  

 

 
 

 
49 Adamas Intelligence. (2025, February). Humanoid robot revolution: NdFeB supply chain implications and strategies. Adamas Intelligence. 
Retrieved 03.04.2025 from https://www.adamasintel.com/rare-earth/humanoid-robot-revolution-ndfeb-supply-chain-implications-and-
strategies/  
50Reuters (2025, February 19). China proposes new rules to tighten control over rare earth sector by Reuters. Voice of America News. 
Retrieved 03.04.2025 from https://www.voanews.com/a/china-proposes-new-rules-to-tighten-control-over-rare-earth-sector-/7980313.html  
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Alternative suppliers based in third countries that have signed a trade agreement with the EU and/or a 
partnership on raw materials with the EU 

Leading Edge Materials Corp Canada 
https://www.leadingedgematerials

.com/  

Lynas Corp, Mt Weld project Australia 
https://lynasrareearths.com/mt-

weld-western-australia-2/  

Namibia Critical Metals, Lofdal 
project 

Namibia 
https://www.namibiacriticalmetal
s.com/projects/lofdal-heavy-rare-

earths-project  
Avalon Advanced Materials, 

Nechalacho project 
Canada 

https://avalonadvancedmaterials.
com/nechalacho/  

 
 
 
Light Rare Earth Elements 
The European Commission defines Light Rare Earth Elements (LREEs) as the elements in the lanthanide 
series from lanthanum (La) to europium (Eu). These include lanthanum, cerium, praseodymium, 
neodymium, promethium, samarium, and europium, and are characterized by their relatively lighter 
atomic masses within the lanthanide series. The 3 main countries suppliers of these critical materials 
for the EU industry are Germany, Canada and Australia. 

 

Alternative suppliers based in EU member-states 

Name Localisation Website 

Rocklink Germany https://www.rocklink.de/en 

LKAB Sweden https://lkab.com/en/ 

Leading Edge Materials Sweden 
https://www.leadingedgematerials.c

om/ 

Finnish Minerals Group Finland https://www.mineralsgroup.fi/ 

Quantum Mineria Spain https://www.quantummineria.es/ 

Rare Earths Norway Norway https://rareearthsnorway.com/ 

Solvay Belgique https://www.solvay.com/en/ 

Carester France https://www.carester.fr/ 
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Alternative suppliers based in third countries that have signed a trade agreement with the EU and/or a 
partnership on raw materials with the EU 

Lynas Corp, Mt Weld project Australia 
https://lynasrareearths.com/mt-

weld-western-australia-2/  

Arafura Resources, Nolan's 
project 

Australia 
https://www.naif.gov.au/our-

projects/arafura-nolans-bore-rare-
earths-project/  

Hastings Technology metals, 
Yangibana project 

Australia 
https://hastingstechmetals.com/y

angibana-project/  

Rarex, Cummins Range project Australia 
https://rarex.com.au/announceme

nts/7001835  
Avalon Advanced Materials, 

Nechalacho project 
Canada 

https://avalonadvancedmaterials.
com/nechalacho/  

Commerce Resources, Ashram 
project 

Canada https://montroyalres.com/  

Defense Metals, Wicheda 
project 

Canada 
https://www.defensemetals.com/

wicheeda-property  

Vital Metals, Nechalacho project Canada 
https://vitalmetals.com/portfolio/

nechalacho-project/  
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