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Raw Materials Factsheet

Lithium

Ecosystem Main uses

Relevant for glass and ceramics, lubricating greases, cement

production, aluminium-lithium alloys, rubber and plastics

Industries production, air treatment, continuous casting mould flux powders
and processed lithium compounds.

Energy-Intensive

Aerospace & Relevant for aluminium-lithium alloys, advanced battery systems,
high-performance materials, and selected electronics
applications, including lithium tantalite used in surface acoustic
wave filters for sensors.

Defence

Mobility, Transport Highly relevant for lithium-ion batteries used in electric vehicles,
energy storage systems, portable electronics, tools and e-
scooters. Batteries are the dominant and fastest-growing lithium
end use globally.

& Automotive

Key Highlights at a Glance

Battery Demand Dominates: Batteries account for about 87% of global lithium use.

Concentrated Mine Production: Australia leads global production, followed by Chile, China and
Argentina, using hard-rock minerals and brines.

Limited EU Mine Production: Portugal produces some lithium, but mainly for ceramics and glass rather
than batteries.

High EU Import Dependence: The EU relies heavily on imports for both lithium extraction and
processed compounds.

China Leads Processing: China holds most global refining capacity, producing mainly lithium carbonate
and hydroxide.

Recycling Remains Limited: Less than 1% of lithium is currently recovered, though recycling is
expected to grow.

Future Supply Risks: Shortages may persist, and European production could remain insufficient for EV
demand by 2030.

Few Export Restrictions: Export measures are limited, with Argentina applying taxes on some lithium
products.
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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 Commeodity Exchange Ferrosilicon, manganese silicon

(ZCE) »mang

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

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

United Arab Dubai Gold and Commodities Cu Au. A

Emirates Exchange (DGCX) P AU A8

United Al, Cu, Zn, Ni, Pb, Sn, Steel, Co, lithium hydroxide,

Kingdom (UK) London Metal Exchange (LME) Mo, Pd, Pt

The United New York Mercantile Exchange Au, Al, Ag, ferrous Scrap, Co, cobalt hydroxide, Cu,

Fe, Pb, lithium carbonate, lithium hydroxide, Mo,

States (U.S.) (COMEX] 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 metals™ %3,

"Li, M. (2018, June 10). | Lost My Savingsin a Masswe Chmese Investment Scam Foreign Pol|cy Retneved 06.09. 2014from

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 (S {#IES5Z A (&
4B S TR AN EEZE ). China Daily. Retrieved 06.09.2024 from http://china.chinadaily.com.cn/shizheng/2015-
01/04/content_19298995.htm
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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
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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 traders®.

Price reporting agencies Commodity

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

Al, base metals, battery materials, ferroalloys,
precious metals, silicon, stainless steel, steel
Steel, steel raw materials, battery materials, REEs,
alloys, scrap, base metals, minor metals

CRU

Argus metals international

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 Osterreichischer Metallhdndler (VOM)/ Arbeitsgemeinschaft Metalle Osterreich
Belgium Belgian Metal Union (Union des Métaux Belge) represented by Belmetal

France Fédération Francaise de la Distribution des Métaux (FFDM)

Germany Verband Deutscher Metallhandler und Recycler e.V. (VDM

Italy Associazione Italiana Commercio Metalli (ASSOMET)

Netherlands | Vereniging Metaalhandelaren (Dutch Metal Traders Association)

Poland Izba Gospodarcza Metali Niezelaznych i Recyklingu (IGMNIR)
Portugal Associagao Portuguesa dos Grossistas de Agos, Metais e Ferramentas (ACOMEFER)

e Confederacion Espaiola de Organizaciones Empresariales del Metal (CONFEMETAL)

Spain
P e Asociacién de Empresas del Metal de Madrid (AECIM)
Sweden Svenska Jarn och Metallskrothandlareforeningen

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/
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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
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Lithium (Li)
Major uses in the EU in 2016°

H Glass and ceramics

M Lubricating greases

M Batteries

H Cement production

B Aluminium-lithium alloys

B Rubber and plastics production

W Phamaceutical products

According to the USGS’s report in 2025, lithium uses vary by location, the worldwide end-use
distribution of lithium was estimated to be batteries (87%), ceramics and glass (5%), lubricating greases
(2%), air treatment (1%), continuous casting mold flux powders (1%), medical (1%), and other uses
(3%)°.

5 SCRREENZ2. (2023). Lithium: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme. Retrieved 07.03.2025
from https://scrreen.eu/wp-content/uploads/2023/12/SCRREEN2_factsheets_LITHIUM-update.pdf
8 Jaskula, B. W. (2025). Mineral commodity summaries 2025: Lithium. U.S. Department of the Interior, U.S. Geological Survey. Retrieved
07.03.2025 from https://pubs.usgs.gov/periodicals/mcs2025/mcs2025-lithium.pdf
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https://scrreen.eu/wp-content/uploads/2023/12/SCRREEN2_factsheets_LITHIUM-update.pdf
https://pubs.usgs.gov/periodicals/mcs2025/mcs2025-lithium.pdf
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Value chain (simplified)”> 89 10.11,12,13

Batteries, alumina cements, glass, photographic
» Lithium sulphate . developing solutions, catalyst in polymer
reactions, pharmaceuticals

As a desiccant in air conditioning systems,
. batteries, coolant in nuclear pawer plants, as a
reagent in organic synthesis, pharmaceuticals,
aluminium production

* Lithium bromide

_ Asafluxin welding or soldering, as a desiccant in
air conditioning systems

Batteries, aluminium-lithium alloys,
+ Lithium chloride * Metallic lithium T + pharmaceuticals, as high-energy
additives in rocket propulsion

Concentrated
Brine deposits e
Batteries, as fluxing agent in ceramics industry, glass,
aluminium fusion, as an additive in mold flux powders Pharmaceuticals,, as reagents, catalysts,
—— + for continuous casting of steel, lithium phosphate, + Butyllithium + orinitiators in the production of
lithium nitrate, pharmaceuticals, air conditioning,as synthetic rubbers & plastics
thickening agents in lubricating greases

Lithium
carbonate

Hard rock . Lithium
deposits concentrates

Batteries, inorganic compounds (e.g., lithium
- peroxide), oil, lithium acetate, as thickening agents
in lubricating greases, textile dying

Lithium
hydroxide

As fluxing agent in ceramics industry, glass, as an
Minerals +  additive in mold flux powders for continuous
casting of steel

7Schmidt, M. (2023): Rohstoffrisikobewertung — Lithium. - DERA Rohstoffinformationen 54: 81 S., Berlin. Retrieved 07.03.2025 from
https://www.deutsche-rohstoffagentur.de/DE/Gemeinsames/Produkte/Downloads/DERA_Rohstoffinformationen/rohstoffinformationen-
54.pdf?__blob=publicationFile&v=2

8 Dessemond, C., Lajoie-Leroux, F., Soucy, G., Laroche, N., & Magna, J.-F. (2019). Spodumene: The lithium market, resources and processes.
Minerals, 9(6), 334. https://doi.org/10.3390/min9060334

9 Leverton Lithium. (n.d.). Products: Lithium sulphate. Retrieved 07.03.2025 from https://www.levertonlithium.com/products/lithium-
sulphate/

© National Center for Biotechnology Information. (n.d.). PubChem Compound Summary: Lithium sulfate. National Library of Medicine.
Retrieved 07.03.2025 from https://pubchem.ncbi.nlm.nih.gov/compound/Lithium-sulfate

"'SEO Team. (2023, January 31). What is lithium bromide used for? Bisley International. Retrieved 07.03.2024 from
https://bisleyinternational.com/what-is-lithium-bromide-used-for/

2SEQ Team. (2024, April 11). What is the difference between lithium carbonate and lithium hydroxide? Bisley International. Retrieved
07.03.2025 from https://bisleyinternational.com/what-is-the-difference-between-lithium-carbonate-and-lithium-hydroxide/

8 SCRREENZ2. (2023). Lithium: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme. Retrieved
07.03.2025 from https://scrreen.eu/wp-content/uploads/2023/12/SCRREEN2_factsheets_LITHIUM-update.pdf
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https://www.deutsche-rohstoffagentur.de/DE/Gemeinsames/Produkte/Downloads/DERA_Rohstoffinformationen/rohstoffinformationen-54.pdf?__blob=publicationFile&v=2
https://www.deutsche-rohstoffagentur.de/DE/Gemeinsames/Produkte/Downloads/DERA_Rohstoffinformationen/rohstoffinformationen-54.pdf?__blob=publicationFile&v=2
https://doi.org/10.3390/min9060334
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https://pubchem.ncbi.nlm.nih.gov/compound/Lithium-sulfate
https://bisleyinternational.com/what-is-lithium-bromide-used-for/
https://bisleyinternational.com/what-is-the-difference-between-lithium-carbonate-and-lithium-hydroxide/
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Substitution™
Substitution can impact both cost and performance.

Intermediate products/Processing aids Substitution
Anode material in primary batteries Calcium, magnesium, mercury, and zinc
Stearates in greases Polyurea, calcium and aluminium soaps
Ceramics and glass manufacturing Aluminium, silicon and sodic and potassic fluxes
Nickel- cadmium (NiCd), NiMH, lead-acid batteries, dual
Rechargeable batteries carbon batteries, sodium ion batteries and zinc ion
batteries

Primary aluminium production and continuous

. Sodium
casting

Composite materials consisting of boron, glass, or
Aluminium-Llithium alloys polymer fibres in engineering resins, aluminium-—
scandium alloys

Air conditioning and dehumidification systems Ammonia/water systems

Lithium tantalite in electronics used in surface

. . Lanthanum and gallium
acoustic wave filters for sensors

4 SCRREENZ2. (2023). Lithium: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme. Retrieved
07.03.2025 from https://scrreen.eu/wp-content/uploads/2023/12/SCRREEN2_factsheets_LITHIUM-update.pdf

'8 Jaskula, B. W. (2025). Mineral commodity summaries 2025: Lithium. U.S. Department of the Interior, U.S. Geological Survey. Retrieved
07.03.2025 from https://pubs.usgs.gov/periodicals/mcs2025/mcs2025-lithium.pdf
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Global and EU production - lithium minerals and brine
Global production'®
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Lithium is produced either from hard-rock minerals or continental brines, with Argentina, Chile, China,
and the U.S. leading in brine-based lithium carbonate production, and Australia, Brazil, China, Portugal,
and Zimbabwe leading in lithium mineral production®.

Global lithium production from pegmatitic deposits has surged recently, mainly due to externally
financed projects in Australia. Most spodumene concentrates are still exported to Asia (China) for
processing into battery precursors such as lithium carbonate and hydroxide, but a shift towards local
value chains is emerging’®.

'® Figures are based on data provided by the U.S. Geological Survey.

7 Jaskula, B. W. (2025). Lithium [advance release]. 2021 Minerals Yearbook. U.S. Department of the Interior, U.S. Geological Survey. Retrieved
10.03.2025 from https://pubs.usgs.gov/myb/vol1/2021/myb1-2021-lithium.pdf

8 Schmidt, M. (2023): Rohstoffrisikobewertung — Lithium. - DERA Rohstoffinformationen 54: 81 S., Berlin. Retrieved 07.03.2025 from
https://www.deutsche-rohstoffagentur.de/DE/Gemeinsames/Produkte/Downloads/DERA_Rohstoffinformationen/rohstoffinformationen-54.

Funded by the The IDEALIST project has received funding from the European Union's
European Union Horizon Europe programme under the Grant Agreement number no.

101138366



https://pubs.usgs.gov/myb/vol1/2021/myb1-2021-lithium.pdf

IDEALIST

EU mine production’
Country Production in 2023 (metric tons, lithium content)

Portugal 380

FELMICA, the producer in Portugal, currently focuses on supplying lithium-bearing feldspars for
ceramics, glass, and other applications. However, it does not produce lithium or directly contribute to
Europe’s energy transition?.

Secondary production
Recycling lithium-ion batteries could become a major source of lithium, but recovery remains a

challenge, with less than 1% of lithium currently being recovered?'. Low recycling rates are attributed to
limited returns, abundant primary resources, and the relatively low cost of primary extraction.
Additionally, the dissipative distribution of lithium and high purity requirements for certain applications
also play arole in this context. Furthermore, lithium-ion batteries, as an input material, pose significant
challenges for recycling plants due to their complex processing requirements, particularly concerning
corrosion risks, fire hazards, slag characteristics, and the management of energy and mass balance 22
However, lithium recovery is expected to become economically feasible in the next decade as recycling
capacities expand?.

Lithium is rarely recovered from other applications as well.

e Glass and ceramics: Recovery by ceramics and glass is not techno-economically viable due to
the high energy requirements of the recycling process?*. On the other hand, broken glass can be
recycled if it is unmixed.

e |ubricating greases: Lithium used as an additive in lubricants is not recovered. However, in
principle, lubricants such as oils and greases can be reprocessed and reused if they are
cleaned, impurities are removed and other additives have been added?.

'® Jaskula, B. W. (2025). Mineral commodity summaries 2025: Lithium. U.S. Department of the Interior, U.S. Geological Survey. Retrieved
07.03.2025 from https://pubs.usgs.gov/periodicals/mcs2025/mcs2025-lithium.pdf

20 Clifford, B. (2024). GREENBOOK. A publication of GREENPEG - Project HORIZON 2020 Grant Number 869273. Retrieved 10.03.2025 from
https://www.gkz-ev.de/files/gkz/daten/start/ GREENPEG%20GREEN%20BO0OK%20email%20version.pdf

21 SCRREENZ2. (2023). Lithium: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme. Retrieved
07.03.2025 from https://scrreen.eu/wp-content/uploads/2023/12/SCRREEN2_factsheets_LITHIUM-update.pdf

22 Schmidt, M. (2023): Rohstoffrisikobewertung — Lithium. —- DERA Rohstoffinformationen 54: 81 S., Berlin. Retrieved 07.03.2025 from
https://www.deutsche-rohstoffagentur.de/DE/Gemeinsames/Produkte/Downloads/DERA_Rohstoffinformationen/rohstoffinformationen-54.
2 SCRREENZ2. (2023). Lithium: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme. Retrieved
07.03.2025 from https://scrreen.eu/wp-content/uploads/2023/12/SCRREEN2_factsheets_LITHIUM-update.pdf

24 SCRREENZ2. (2023). Lithium: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme. Retrieved
07.03.2025 from https://scrreen.eu/wp-content/uploads/2023/12/SCRREEN2_factsheets_LITHIUM-update.pdf

% Schmidt, M. (2023): Rohstoffrisikobewertung — Lithium. —- DERA Rohstoffinformationen 54: 81 S., Berlin. Retrieved 07.03.2025 from
https://www.deutsche-rohstoffagentur.de/DE/Gemeinsames/Produkte/Downloads/DERA_Rohstoffinformationen/rohstoffinformationen-54.
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Reserves

Global reserves®®
Country Reserves (metric tons, lithium content)
Chile 9,300,000
Australia 7,000,000
Argentina 4,000,000
China 3,000,000
The U.S. 1,800,000
Zimbabwe 480,000
Brazil 390,000

EU reserves
Country %’ Reserves (metric tons, lithium content)
Portugal 60,000

Other EU reserves not included in the USGS report are shown as follows?8.

Country Reserves (metric tons)

Austria 7,500,000 (0.71% Li,O average grade)
Czech Republic 34,500,000 (0.65% Li,O average grade)
Finland 7,400,000 (1.04% Li,O average grade)
Germany 31,200,000 (0.65% Li,O average grade)
Serbia 16,600,000 (1.81% Li,O average grade)

% Jaskula, B. W. (2025). Mineral commodity summaries 2025: Lithium. U.S. Department of the Interior, U.S. Geological Survey. Retrieved
07.03.2025 from https://pubs.usgs.gov/periodicals/mcs2025/mcs2025-lithium.pdf

% Jaskula, B. W. (2025). Mineral commodity summaries 2025: Lithium. U.S. Department of the Interior, U.S. Geological Survey. Retrieved
07.03.2025 from https://pubs.usgs.gov/periodicals/mcs2025/mcs2025-lithium.pdf

28 SCRREENZ2. (2023). Lithium: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme. Retrieved
07.03.2025 from https://scrreen.eu/wp-content/uploads/2023/12/SCRREEN2_factsheets_LITHIUM-update.pdf
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Processing stage — processed lithium compounds
Global producers at the processing stage (avg. 2016-

2020) H China
Between 2016 and 2020, the average annual global M Chile
production at the processing stage was 57,159 metric tons. B Argentina
China holds the majority of the world’s refining capacity and RoW

primarily produces lithium carbonate and lithium hydroxide
from mineral concentrates imported from Australia®®.

Recently, a trend toward localization of lithium supply chains is emerging. In Europe, new processing
capacities for imported concentrates are being developed and exploration projects are aiming to
produce higher value-added lithium products like lithium carbonate and hydroxide in addition to raw
materials extraction. Currently, there are round 20 known projects in Europe (e.g., in Finland, Portugal,
France, the UK, Austria, Serbia, and Germany) plan to produce higher value-added lithium products®.

Demand

Global demand?®'
According to the USGS, world lithium consumption in 2021 was estimated to be 97,000 metric tons of
lithium content, growing at a compound annual growth rate (CAGR) of 14% from 2011 to 2021.

Lithium-ion batteries have driven lithium demand in recent years. In 2021, China led battery-related
lithium consumption with 47%, followed by Europe (26%), North America (17%), and the rest of Asia
(7%). South America and other regions made up the remaining 1% and 2% respectively. That year, EVs
accounted for 79% of global lithium-ion battery consumption (in Gigawatt hour, GWh), with portable
applications at 16% and grid storage at 5%.

2 SCRREENZ2. (2023). Lithium: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme. Retrieved
07.03.2025 from https://scrreen.eu/wp-content/uploads/2023/12/SCRREEN2_factsheets_LITHIUM-update.pdf

30 Schmidt, M. (2023): Rohstoffrisikobewertung — Lithium. —- DERA Rohstoffinformationen 54: 81 S., Berlin. Retrieved 07.03.2025 from
https://www.deutsche-rohstoffagentur.de/DE/Gemeinsames/Produkte/Downloads/DERA_Rohstoffinformationen/rohstoffinformationen-54.
31 Jaskula, B. W. (2025). Lithium [advance release]. 2021 Minerals Yearbook. U.S. Department of the Interior, U.S. Geological Survey. Retrieved
10.03.2025 from https://pubs.usgs.gov/myb/vol1/2021/myb1-2021-lithium.pdf
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EU demand®?

Between 2016 and 2020, the average annual EU lithium consumption at the extraction stage was 1,377
metric tons. The EU was 81% reliance on import. The main suppliers was Portugal (19%) and others
(81%).

Between 2016 and 2020, the EU consumed an average of 1,832 metric tons of processed lithium
compounds annually. The EU’s import reliance stood at 100%, with the main suppliers being Chile
(79%), Switzerland (7%), Argentina (7%), and the U.S. (6%). Between 2000 and 2021, the EU was always
a net importer of processed lithium compounds.

Future supply and demand trends

Future primary supply

Lithium supply security has become a priority for vehicle and technology companies in Asia, Europe,
and North America, driving strategic alliances and joint ventures with commercial lithium and
exploration lithium companies to ensure a stable, diversified lithium supply for battery and vehicle
manufacturers. Currently, there are projects in various stages of development or exploration in different
countries and they are summarised as follows®3.

e Brine-based lithium sources: Argentina, Bolivia, Canada, Chile, China, and the U.S.;

e Mineral-based lithium sources: Australia, Austria, Brazil, Canada, China, Congo (Kinshasa),
Czechia, Ethiopia, Finland, France, Germany, Ghana, India, Iran, Kazakhstan, Mali, Namibia,
Nigeria, Peru, Portugal, Russia, Rwanda, Serbia, Spain, Thailand, Turkey, the United States, and
Zimbabwe;

e Lithium-clay sources: Mexico and the U.S.

According to McKinsey & Company's 2024 forecast for 2035, lithium shortages are still expected.
However, given the abundance of lithium reserves and the relatively short development timelines for
mines, the supply-demand gap is likely to close once demand sighals are strong enough to scale up

supply®.

32 SCRREENZ2. (2023). Lithium: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme. Retrieved
07.03.2025 from https://scrreen.eu/wp-content/uploads/2023/12/SCRREEN2_factsheets_LITHIUM-update.pdf

33 Jaskula, B. W. (2025). Mineral commodity summaries 2025: Lithium. U.S. Department of the Interior, U.S. Geological Survey. Retrieved
07.03.2025 from https://pubs.usgs.gov/periodicals/mcs2025/mcs2025-lithium.pdf

34 McKinsey & Company. (2024, September 17). Global Materials Perspective 2024. McKinsey & Company. Retrieved 10.03.2025 from
https://www.mckinsey.com/industries/energy-and-materials/our-insights/global-materials-perspective
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Localisation of lithium supply chain in Europe®®

The trend toward localizing lithium supply chains in Europe is driven by, among others, the need to
secure materials for domestic consumption, reduce reliance on China, shorten supply chains, ensure
traceability, and enhance Environmental, Social and Governance (ESG) performance.

While Europe is not short on lithium occurrences, many are unconventional with low-grade nature
making them uneconomic. Current economic landscape, stringent permitting and social acceptance
challenges will further hinder mine development. Taken all of these into account, Fastmarkets expects
that European mine supply is not likely to meet regional demand levels in 2030. It projects European
mine supply will reach 135,000 metric tons of lithium carbonate equivalent (LCE) by 2030, below the
380,000 metric tons needed for EV demand, leaving a shortfall of 245,000 metric tons.

Even though mine supply may be insufficient, announced refining capacity in Europe is likely to meet EV
demand, if necessary raw material supply is secured to feed the refineries. With a tight spodumene
market, especially from the U.S. Inflation Reduction Act (IRA)-compliant sources, refineries in Europe
will need to be able to accept multiple feedstocks, including technical grade carbonate, intermediaries
such as sulphate and phosphate, as well as recycled material®®.

Lithium-ion battery recycling will play an important role for Europe in the future. Waste management is
not the only consideration but also the reduction of import dependence for raw materials and
environmental impact of battery production. Statutory collection and recycling quotas, the European
battery industry expansion, and production scrap in cell manufacturing further stimulates the
development of the lithium-ion battery recycling industry. By 2030, announced pre-treatment capacity
(battery collection, discharge, dismantling, and processing into black mass, a mixture of cathode and
anode active materials with the valuable metals such as Li, Ni and Co) is expected to reach 370,000
metric tons of batteries per year, while material recovery capacity (extracting valuable metals like Li, Ni,
and Co from black mass) is expected to reach 900,000 metric tons of batteries annually. As the material
recovery capacity will almost double the pre-treatment capacity, the role of imported black mass as
feedstock remains uncertain®.

Future demand

Various lithium demand forecasts have been published by organisations based on different scenarios
of global EV deployment, vehicle types, market growth, and battery chemistry mixé.

3 Roberts, J. (2023, July 25). Will Europe have enough lithium to meet demand? Fastmarkets. Retrieved 11.03.2025 from
https://www.fastmarkets.com/insights/will-europe-have-enough-lithium-to-meet-demand/

% Roberts, J. (2023, July 25). Will Europe have enough lithium to meet demand? Fastmarkets. Retrieved 11.03.2025 from
https://www.fastmarkets.com/insights/will-europe-have-enough-lithium-to-meet-demand/

7 Stephan, M. (2024, August 7). Battery recycling in Europe continues to pick up speed: Recycling capacities of lithium-ion batteries in
Europe. Fraunhofer Institute for Systems and Innovation Research ISI. Retrieved 11.03.2025 from
https://www.isi.fraunhofer.de/en/blog/themen/batterie-update/lithium-ionen-batterie-recycling-europa-kapazitaeten-update-2024.html
38 SCRREENZ2. (2023). Lithium: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme. Retrieved
07.03.2025 from https://scrreen.eu/wp-content/uploads/2023/12/SCRREEN2_factsheets_LITHIUM-update.pdf
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IDEALIST
Organisation Total demand forecast for 2030 (metric tons, lithium content) *°
CRU 265,000
International Renewable Energy Agency 375,730
Benchmark Minerals 451,000
International Energy Agency (IEA) 500,000
PWC 508,000
DERA 558,800 - 316,300 (depending on scenarios)
McKinsey & Company* 713,883 - 619,951(depending on scenarios)*'

Batteries is expected to dominate future lithium demand. By 2030, DERA predicts batteries willaccount
for 88.8% of the total lithium demand, with ceramics and glass, and other applications account for 5.6%
each, corresponding to the lower future lithium demand scenario in the aforementioned table*?. As
another example, McKinsey & Company estimates battery demand could reach 95% of the total lithium
demand*®.

Within the battery segment, in 2030, EVs expect to account for the largest share of lithium demand at
61.5%, followed by energy storage systems (19.1%), tools and e-scooters (5.2%), and Computers,
Consumer Electronics and Communication (3C) applications (3%)*.

Export restrictions
It should be noted that regulations are dynamic and subject to change over time.

Major producing country at the extraction stage Export restrictions on lithium oxide and
hydroxide and lithium carbonate (2022) *°
Argentina Export tax

39 Schmidt, M. (2023): Rohstoffrisikobewertung — Lithium. —- DERA Rohstoffinformationen 54: 81 S., Berlin. Retrieved 07.03.2025 from
https://www.deutsche-rohstoffagentur.de/DE/Gemeinsames/Produkte/Downloads/DERA_Rohstoffinformationen/rohstoffinformationen-54.
40 Azevedo, M., Baczyriska, M., Hoffman, K. & Krauze, A. (2022, April 12). Lithium mining: How new production technologies could fuel the
global EV revolution. McKinsey & Company. Retrieved 11.03.2025 from https://www.mckinsey.com/industries/metals-and-mining/our-
insights/lithium-mining-how-new-production-technologies-could-fuel-the-global-ev-revolution#/

4 Converting formula: metric tons of lithium content x 5.323 = metric tons of LCE, source: https://savannahresources-
wwwsavannahresourcescom.azurewebsites.net/lithium/lithium-overview/

42 Schmidt, M. (2023): Rohstoffrisikobewertung — Lithium. — DERA Rohstoffinformationen 54: 81 S., Berlin. Retrieved 07.03.2025 from
https://www.deutsche-rohstoffagentur.de/DE/Gemeinsames/Produkte/Downloads/DERA_Rohstoffinformationen/rohstoffinformationen-54.
4 Azevedo, M., Baczyriska, M., Hoffman, K. & Krauze, A. (2022, April 12). Lithium mining: How new production technologies could fuel the
global EV revolution. McKinsey & Company. Retrieved 11.03.2025 from https://www.mckinsey.com/industries/metals-and-mining/our-
insights/lithium-mining-how-new-production-technologies-could-fuel-the-global-ev-revolution#/

4 Schmidt, M. (2023): Rohstoffrisikobewertung - Lithium. —- DERA Rohstoffinformationen 54: 81 S., Berlin. Retrieved 07.03.2025 from
https://www.deutsche-rohstoffagentur.de/DE/Gemeinsames/Produkte/Downloads/DERA_Rohstoffinformationen/rohstoffinformationen-54.
4 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
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Alternative suppliers

Critical for lithium-ion batteries used in electric vehicles. The 3 main countries suppliers of these critical
materials for the EU industry are Australia, China and Argentina.

Alternative suppliers based in EU member-states

Name Localisation Website
Imerys, L|t|'!|um mining France https://emili.imerys.com/en
project
Savannah Resources Plc Portugal https://savannahresources.com/
Infinity Lithium Spain https://www.infinitymet.com/
European Lithium, Wolfsberg Austria https://europeanlithium.com/wolfsberg-
project lithium-project/
Zinnwald Lithium Germany https://zinnwaldlithium.com/
European Metals Hldgs Czech Republic https://www.europeanmet.com/

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

Albemarle Australia and other locations https://www.albemarle.com/global/en
e . . . https:// . lithium. .au/
Core Lithium, Finniss project Australia S WWW cor.e I. um com.au asse
ts/finniss-lithium-operation
Sayona Mining Canada https://www.elevra.com/
Liontown Resources Australia https://www.liontown.com/
Rock Tech Lithium Canada https://rocktechlithium.com/en/
https://miningdataonline.com/propert
Lepidico, Karib project Namibia o .
P prol y/3345/Karibib-Phase-1-Project.aspx
Frontier Lithium, PAK project Canada https://www.paklithiumproject.com/

Critical Elements, Rose

project Canada https://www.cecorp.ca/en/
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