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Demand for critical minerals continues to rise across all scenarios, driven by the rapid
deployment of energy technologies

Global critical minerals demand in the STEPS

Copper (Mt) Lithium (Mt Li) Nickel (Mt) Cobalt (kt) Graphite (Mt) Rare earths (kt)
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Notes: STEPS = Stated Policies Scenario; Mt = million tonnes; kt = kilotonnes; APS = Announced Pledges Scenario; NZE = Net Zero Emissions by 2050 Scenario.
The figures for copper are based on refined copper (excluding direct-use scrap). Those for rare earth elements are for magnet rare earth elements only. Growth rates
(in blue) are between 2024 and 2040
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Among 20 strategic minerals, 75% have shown greater price volatility than oil, and half have
been more volatile than natural gas

Monthly price volatility for selected minerals and fossil fuels, January 2014-March 2025
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Note: Due to data availability, the volatility values for some minerals were calculated over differing time frames: January 2020 to March 2025 for graphite, January
2018 to March 2025 for manganese, March 2017 to March 2025 for titanium, and September 2019 to March 2025 for indium.

Sources: IEA analysis based on S&P Global and Bloomberg.
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H7fr: Global Critical Minerals Outlook 2025(IEA)
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Over 40% of strategic minerals have a single top producer accounting for more than half of
global production, highlighting significant supply concentration risks

Share of top producer of mined energy-related strategic minerals
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HFfr:Global Critical Minerals Outlook 2025 (IEA)

For refined material production, China is the leading producer for nearly all of the 20 minerals
analysed and has an average market share of around 70%

Share of top producer of refined energy-related strategic minerals
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Notes: Based on the most recent year for which data are available. The figure for titanium refers to titanium metal. The figure for manganese refers to high-purity
manganese sulphate. The figure for molybdenum refers to ferromolybdenum
Sources: IEA analysis based on USGS (2025), Mineral Commodity Summaries 2025, and EU Raw Materials Information System (accessed April 2025)
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3 Global Critical Minerals Outlook 2025 (IEA, 2025)
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HAr:Critical Material Recovery 2026-2046:Technologies, Markets Players(IDTechEx)
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Secondary supply increases rapidly post-2030 as a growing amount of end-of-life feedstock
becomes available

Secondary supply volumes and share of total demand for key energy minerals in the STEPS
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Secondary supply Share of secondary supply in demand (right axis)

Notes: Includes recycled volumes from end-of-life equipment and manufacturing scrap. For copper, direct-use scrap is excluded
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HFf: Global Critical Minerals Outlook 2025 (IEA)
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14 Recycling of Critical Minerals(IEA. 2024)
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5 Global Critical Minerals Outlook 2025(IEA. 2025)

6 A Systematic Literature Review of Selected Aspects of Life Cycle Assessment of Rare Earth
Elements: Integration of Digital Technologies for Sustainable Production and Recycling(R. G. Mugion
et al.. Sustainability 2025,17)
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7 A toolbox for improved recycling of critical metals and materials in low-carbon technologies(G.
Zante et al.. RSC Sustainability, 2024, 2, 320-347)

8 Recovery of metals and valuable chemicals from waste electric and electronic materials: a critical
review of existing technologies(S. Gulliani et al.. RSC Sustainability, 2023, 1, 1085-1108)
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HAT: Critical Material Recovery 2026-2046:Technologies, Markets, Players (IDTechEx)
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9 Microwave-Mediated Extraction of Critical Metals from LED E-Waste(A. B. Bourlinos et al.
ChemEngineering, 2025, 9, 47)

20 Green and Sustainable Rare Earth Element Recycling and Reuse from End-of-Life Permanent
Magnets(Z. Cherkezova-Zheleva et al.. Metals, 2024, 14, 658)
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21 Recycling of e-waste power cables using microwave-induced pyrolysis — process characteristics
and facile recovery of copper metal(S. Horikoshi et al.. RSC Adv., 2024, 14, 29955-29964)
22 Applications of Plasma Technologies in Recycling Processe (R. Kusano et al.. Materials, 2024, 17,

1687)

23 https://news.mit.edu/2025/6K-cleans-critical-minerals-using-microwave-plasma-0207(2026 £3 H

EIE)
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24 4 JR—U3VDEICBIETAREIENGEKE] (NEDO TSC.2021)
https://www.nedo.go.jp/library/future_2.html(2026 F 3 AEE)
25 2 6 REHmEREE (AR6) (IPCC, 2021)
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1. BERGECEET L UERSORERCHITHECEIE. 1 ILERELL
2. “Giobal Energy and Climate Model”, IEA, 2024. ASPIZATRFEAIS A, NZE\J?‘JS}&? IO A

F—40tHFR: The World Bank (2025) State and Trends of Carbon Pricing 2025(20254 75 1B88)

E 3-2-14 IREKU 2050 v EOFRRICEIFIZFEFRI T FDOREME
HFfr:State and Trends of Carbon Pricing(The World Bank, 2025)Z£(Z NEDO 1/ AR—3 Vgt 5 —{ERK
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(3) BzREDR
BADIE 7 RIRXIVF—EAXREE]TIE. CCUS (Carbon Capture,
Utilization, and Storage)%. [ IxR/L¥—ZEMA. BERE. RkFEDRFERIR
[CARARRED I EUTHREL TS, £/, CDR [ZDWLWTH. 12050 F£h—RrZa
—;IIVRIBD=6. RARBELHIEZ Uz E U TERKIIC CO. DHEENEET SN
BVREFANS DL GRREEL) ZHEBR T 5FREL T MBERD | ERHINTHY,
BERAICOWTEEERIMEEAIEDIToNTULS(E 3-2-15),

HHTHR

HiEv3R

HHTIE + BTSN = O
¥o

A—RoZa—+JFIILDORHR

3-2-15 HE7RIRIVF—EFHEICHITDEEMRT ADRIN FREDUHEMN
(A= Za—rZ)Ib>TA ? J(METI Journal ONLINE. 2022)
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REFAE O 0 A A A X SEEGLEEGE

IF'CC Sixth Assessment Repor‘t “Cl \mateChange 2022 Mitigation of Climate Change” Table 12.6. }:J:UE&E%;(LM B DRRSATE /5 BECCS 7.480. 35 %S i/OAE 12. 3 1.3%1. DAC1 2. 31,180 J'Ht{?aﬁ& 3.1.240)
-NOAA “Strategy for NOAA Carbon Dioxide Removal Research”, 2023 (&% BEE#K, BECCS. i@ FAEX. DAC. DOC. O,

-CICE(%North X) “Catalyzing Carbon Dioxide Removal at Scale”, 2024 (i&#- B, TRFEEIFE. /7R, BECCS. ‘ﬁ%ﬂEX DAC. Elft{25. DOC. OAE)

SRR SCOEMIRT 57 TO—FICEDE, NP IO—FEBAN-ATTO—FLHE
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Total online desalination capacity by feedwater type
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RKILTS VB

HAf:Desalination in the 21st Century: A Critical Review of Trends and Debates
(Water Alternatives Vol.15.2022)

26 https://carbonblue.cc/ (2026 & 2 AME)
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