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Raw Materials Factsheet

Cobalt Co

Ecosystem Main uses

Energy-Intensive Relevant for catalysts, pigments, hard metals, tool materials,
Industries superalloys and other high-performance industrial materials.
Cobaltis also important in chemical and battery value chains.
Aerospace & Highly relevant for superalloys used in jet engines, aerospace
Defence components and other high-temperature, high-performance

applications. Also relevant for magnets and defence-related
advanced technologies.

Mobility, Transport Highly relevant for rechargeable batteries, especially lithium-ion
battery chemistries used in electric vehicles, energy storage
systems and portable electronics. Also used in automotive hard
metals, magnets and advanced components.

& Automotive

Key Highlights at a Glance

Highly Concentrated Mine Supply: The DRC accounted for about 71% of global cobalt mine production
between 2018 and 2022.

China Dominates Processing: China produced around 82% of refined cobalt in 2023, mainly using
materials from the DRC and Indonesia.

EU Has Some Domestic Production: Finland mines and refines cobalt, but the EU still depends heavily
on imported raw materials.

Recycling Is Growing but Limited: Recycled cobalt represented about 5.2% of global supply in 2023,
mainly from batteries and industrial scrap.

Battery Demand Drives Growth: Demand is expected to rise mainly due to EVs, energy storage and
electronics, while superalloys remain the main non-battery use.

Supply Outlook Is Uncertain: Forecasts range from possible deficits in the late 2020s to oversupply
after 2030.

Trade Restrictions Add Risk: Several major producing countries apply export taxes, licences or other
restrictions on cobalt-related 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 Commodity 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. (2016, June 10). | 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

% Fanya Metal Exchange. (2015, January 4). Bloomberg purchases data from the Fanya Metal Exchange to fill its data gap (5282 A
& BT 5 AR AN EHEZE ). 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
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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®.

Commodity

Base metals, battery materials, minor metals, REEs,
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

Price reporting agencies

Fastmarkets MB (previously known as Metal Bulletin)

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)

Spain e Confederacion Espainola de Organizaciones Empresariales del Metal (CONFEMETAL)
P e Asociacién de Empresas del Metal de Madrid (AECIM)

Sweden Svenska Jarn och Metallskrothandlareforeningen

“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
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Cobalt (Co)

Major uses for the manufacturing of goods in the EU in 2016°

M Superalloys

M Catalysts

M Intentionally dissipatice
use

M Hard metals

M Batteries

B Magnets

Major finished goods used in the EU in 2016 (not necessarily produced in the EU)

M Superalloys

M Catalysts

B Intentionally dissipatice
use

W Hard metals

M Batteries

W Magnets

The globalfirst uses of cobaltin 2020 was batteries (57%), nickel-based alloys (13%), tool material (8%),
pigments (6%), catalysts (5%), magnets (4%), soap and dryers (2%) and other (5%).

5 SCRREEN2. (2023). Cobalt: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme. Retrieved 17.02.2025
from https://scrreen.eu/wp-content/uploads/2023/08/SCRREEN2_factsheets COBALT-1.pdf



https://scrreen.eu/wp-content/uploads/2023/08/SCRREEN2_factsheets_COBALT-1.pdf
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Value chain (simplified)®7:8

Cutting tools, prosthetic limbs in
- orthopaedics, implants in knee & - Machinery & medical industries
hip operations & fracture repair

. High-speed steel
& other alloys

Jet engines, gas turbines, space
« superalloys + " vehicles, rockets, nuclear
reactors, and power plants

. Aerospace, defence & energy
industries

. Adhesives(Co . Automotive, ink & paint
carboxylates) industries

+  Cut cathode
- Wardfacing allays
+ Coarse powder permanen . E";‘ﬂ”‘,’:"(‘::f::‘(’;“:‘“ i3 Automative, power & motive,
Magnets P - *BIng "’d - partable electronics and medical
- industries
other applications
+ Fine powder Pr——
J— carbide  Metalworking, mining, ofl drilling,
materials, & construction industries
diamond tools
Rounds
Catalysts (cobalt campounds,
. e, Comeual, oxide, acetate, . Petrochemical & plastic
" sulphate, ehloride, hydroxide & industries
carboxylates)
weal ] - Broken cathode
Cobaltore &
concentrates
- Briquettes - Automotive industry (EVs)

Chemical Co compounds for manufacturing
 active cathode materials (Co cicie,
hydresice, sulphate & high purity
- Othersalts O]

Co substances as chemical
- precursors for cathode materials (Co
sulphare, dichloride & dinitrate}

Lithium fon batteries used in EVs, consumer
- electronics (laptops, smartphones), dranes,
energy storage

. Portable electronics, energy,
aerospace industries

Sulfate

Animal feed
. additives (Co . Asriculture
carbonate & industry
sulphate}

. Paint & coatings

- Ceramics/colours
Industry

Most finished goods require multiple types of refined cobalt products as inputs. The diagram only
illustrates the primary refined cobalt product used for each finished good.

The global demand of cobalt by end use sector in 2020 was portable electronics (48%), automotive
(26%), power and motive (4%), paint and coatings (4%), energy (4%), aerospace (4%), fabrication (3%),
machinery (1%), plastics (1%), agriculture (1%), construction (1%), chemicals (1%) and others (2%)°.

8 Lorenc-Szot, S., Podobinska-Staniec, M., Wiktor-Sutkowska, A., & Kustra, A. (2024). Value Chains in the Raw Materials Industry —the
Example of the Cobalt Value Chain. Gospodarka Surowcami Mineralnymi - Mineral Resources Management, 40(1), 5-24. DOI:
https://doi.org/10.24425/gsm.2024.149302

7SCRREENZ2. (2023). Cobalt: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme. Retrieved 17.02.2025
from https://scrreen.eu/wp-content/uploads/2023/08/SCRREEN2_factsheets_COBALT-1.pdf

8 Cobalt Institute. (2024). Cobalt market report 2023. Cobalt Institute. Retrieved 17.02.2025 from https://www.cobaltinstitute.org/wp-
content/uploads/2024/05/Cobalt-Market-Report-2023_FINAL.pdf

9 SCRREEN2. (2023). Cobalt: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme. Retrieved 17.02.2025
from https://scrreen.eu/wp-content/uploads/2023/08/SCRREEN2_factsheets_COBALT-1.pdf



https://doi.org/10.24425/gsm.2024.149302
https://www.cobaltinstitute.org/wp-content/uploads/2024/05/Cobalt-Market-Report-2023_FINAL.pdf
https://www.cobaltinstitute.org/wp-content/uploads/2024/05/Cobalt-Market-Report-2023_FINAL.pdf
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Substitution™ "
Substitution can impact both cost and performance.

Intermediate products Substitution

Cobalt contents of lithium-ion batteries Iron, phosphorus

Lithium-nickel-manganese-cobalt-oxide (NMC)
lithium-manganese-oxide (LMO), lithium-iron-phosphate

Batteries (LFP), lithium-nickel-cobalt-aluminium-oxide (NCA) or
NiCd/nickel-metal hydride (NiMH)
Barium or strontium ferrites, neodymium-iron-boron
Magnets ; .
alloys, or nickel-iron alloys
Paints Cerium, iron, lead, manganese, or vanadium
Pigments and inks Zinc, magnesium
Hardmaterials (carbides and diamond tools) Coba.lt-'lron—copper, iron-copper, nickel or nickel
aluminium
Curing unsaturated polyester resins Copper- iron-manganese

Iron, iron-cobalt-nickel, nickel, ceramic-metallic

Cutting and wear-resistant materials . .
composites (cermets), or ceramics

Jet engines Nickel-base alloys or ceramics
Petroleum catalysts Nickel

Hydroformylation catalysts Rhodium

Prosthetics Titanium-base alloys

Composites, titanium-aluminides, nickel-based alloys,

Superalloys, hardfacing and other alloys iron-based alloys, ceramics or hafnium

©Ewing, S. M. (2025, January). Cobalt. Mineral Commodity Summaries 2025 (pp. 61-62). U.S. Department of the Interior, U.S. Geological
Survey. Retrieved 17.02.2025 from https://pubs.usgs.gov/periodicals/mcs2025/mcs2025-cobalt. pdf

" SCRREEN2. (2023). Cobalt: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme. Retrieved 17.02.2025
from https://scrreen.eu/wp-content/uploads/2023/08/SCRREEN2_factsheets_COBALT-1.pdf



https://pubs.usgs.gov/periodicals/mcs2025/mcs2025-cobalt.pdf
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Global and EU production — cobalt ore and concentrates
Global mine production'
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Cobalt extraction is primarily a by-product of nickel and copper mining operations worldwide'. For
instance, in most Democratic Republic of Congo (DRC) operations, copper is the primary revenue driver,
while cobalt, as a by-product, is often a secondary consideration in strategic and operational decisions,
especially when prices are low. During such periods, DRC miners prioritize copper production and,
where possible, stockpile cobalt until market conditions improve™.

"2 Figures are based on data provided by the U.S. Geological Survey.
'3 Al Barazi, S. (2018): Rohstoffrisikobewertung — Kobalt. - DERA Rohstoffinformationen 36: 120 S.; Berlin. Retrieved on 17.02.2025 from
https://www.deutsche-rohstoffagentur.de/DE/Gemeinsames/Produkte/Downloads/DERA_Rohstoffinformationen/rohstoffinformationen-

36.pdf
4 Cobalt Institute. (2024). Cobalt market report 2023. Cobalt Institute. Retrieved 17.02.2025 from https://www.cobaltinstitute.org/wp-
content/uploads/2024/05/Cobalt-Market-Report-2023_FINAL.pdf



https://www.deutsche-rohstoffagentur.de/DE/Gemeinsames/Produkte/Downloads/DERA_Rohstoffinformationen/rohstoffinformationen-36.pdf
https://www.deutsche-rohstoffagentur.de/DE/Gemeinsames/Produkte/Downloads/DERA_Rohstoffinformationen/rohstoffinformationen-36.pdf
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China has played a major role in DRC cobalt mining since the Sicomines agreement was signed in 2007
with most operations in the DRC now being fully or partially Chinese-owned. Recently, however, the
relationship has become more complicated. In 2021, President Tshisekedi accused the previous
government of signing lopsided contracts with mining companies, particularly those in China, and
indicating that he wanted these to be renegotiated. In 2022, DRC courts appointed an administrator for
China Molybdenum Company Limited’s Tenke Fungurume Mining, halting its cobalt and copper exports
over a reserve declaration dispute. This underscores the DRC Government’s push to reassess past
agreements with mining companies, setting a precedent for other miners operating in the DRC,
including Sicomines, now in negotiations™®.

In 2023, Indonesia's production continued to grow as a by-product of nickel mining and reached 17,000
metric tons, increasing its global market share to 7% and solidifying Indonesia as the world's second-
largest cobalt producer'. It should be mentioned that China also has a dominance presence in
Indonesia with all four processing facilities for nickel laterite ores operating by Chinese-Indonesian
companies. As such, the majority of the produced intermediate products (i.e., mixed hydroxide
precipitate (MHP) containing cobalt and nickel) are destined for China’.

EU mine production’®
Country Mine production in 2022 (metric tons, cobalt content)

Finland 1,235

Mine production in EU's Overseas Countries and Territories (OCTs) and other countries in Europe

Country Mine production in 2022 (metric tons, cobalt content)
France (New Caledonia) 2,000
Turkey 2,100

5 Cobalt Institute. (2023, May). Cobalt Market Report 2022. Cobalt Institute. Retrieved 17.02.2025 from https://www.cobaltinstitute.org/wp-
content/uploads/2023/05/Cobalt-Market-Report-2022_final-1.pdf

'8 Cobalt Institute. (2024). Cobalt market report 2023. Cobalt Institute. Retrieved 17.02.2025 from https://www.cobaltinstitute.org/wp-
content/uploads/2024/05/Cobalt-Market-Report-2023_FINAL.pdf

7 Cobalt Institute. (2023, May). Cobalt Market Report 2022. Cobalt Institute. Retrieved 17.02.2025 from https://www.cobaltinstitute.org/wp-
content/uploads/2023/05/Cobalt-Market-Report-2022_final-1.pdf

8 SCRREEN2. (2023). Cobalt: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme. Retrieved 17.02.2025
from https://scrreen.eu/wp-content/uploads/2023/08/SCRREEN2_factsheets_COBALT-1.pdf



https://www.cobaltinstitute.org/wp-content/uploads/2023/05/Cobalt-Market-Report-2022_final-1.pdf
https://www.cobaltinstitute.org/wp-content/uploads/2023/05/Cobalt-Market-Report-2022_final-1.pdf
https://www.cobaltinstitute.org/wp-content/uploads/2023/05/Cobalt-Market-Report-2022_final-1.pdf
https://www.cobaltinstitute.org/wp-content/uploads/2023/05/Cobalt-Market-Report-2022_final-1.pdf
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Secondary production

Secondary (recycled) cobalt supply totalled 11,500 metric tons in 2023, accounting for 5.2% of the
global cobalt supply. It is forecasted that new scrap generated from manufacturing processes will
remain the dominant source of recycled cobalt until the mid-2030s, when supply from old scrap (i.e.,
end-of-life scrap) is expected to grow substantially. Although Europe and North America are expanding
recycling capacity driven by policy incentives, China continues to lead in this area’®.

Old scrap

While some cobalt end uses, such as pigments in ceramics, paints, and tire adhesives, are dissipative,
cobalt used in applications like superalloys, hard metals, batteries, and catalysts can be collected and
recycled?. In 2023, the sources of recycled cobalt were primarily battery recycling (65%), followed by
tungsten carbide scrap (24%), and alloy scraps and catalysts (11%)?".

Secondary sources (industrial by-products and mine tailings)

Cobalt can be recovered from sludge generated in nickel refineries, zinc smelting waste, and slags from
copper smelting operations. Recent advances in processing technology have also made it possible to
extract cobalt from historic flotation tailings of copper sulphide ores at commercially viable grades. In
the DRC, a major project is currently under construction which includes reprocessing of old cobalt and
copper tailings from previous mining operations, with an expected annual capacity of 24,000 metric
tons of cobalt®.

Reserves

Global reserves®
Country Reserves (metric tons, cobalt content)
DRC 6,000,000
Australia 1,700,000
Indonesia 640,000
Cuba 500,000
Philippines 260,000
Russia 250,000
Canada 220,000
Madagascar 100,000

'° Cobalt Institute. (2024). Cobalt market report 2023. Cobalt Institute. Retrieved 17.02.2025 from https://www.cobaltinstitute.org/wp-
content/uploads/2024/05/Cobalt-Market-Report-2023_FINAL.pdf

20 SCRREEN?2. (2023). Cobalt: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme. Retrieved 17.02.2025
from https://scrreen.eu/wp-content/uploads/2023/08/SCRREEN2_factsheets_ COBALT-1.pdf

21 Cobalt Institute. (n.d.). Cobalt value chain mapping. Cobalt Institute. Retrieved 18.02.2025, from https://www.cobaltinstitute.org/cobalt-
sourcing-responsability/cobalt-value-chain/

2 SCRREENZ2. (2023). Cobalt: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme. Retrieved 17.02.2025
from https://scrreen.eu/wp-content/uploads/2023/08/SCRREEN2_factsheets_COBALT-1.pdf

2 Ewing, S. M. (2025, January). Cobalt. Mineral Commodity Summaries 2025 (pp. 61-62). U.S. Department of the Interior, U.S. Geological
Survey. Retrieved 17.02.2025 from https://pubs.usgs.gov/periodicals/mcs2025/mcs2025-cobalt. pdf



https://www.cobaltinstitute.org/cobalt-sourcing-responsability/cobalt-value-chain/
https://www.cobaltinstitute.org/cobalt-sourcing-responsability/cobalt-value-chain/
https://pubs.usgs.gov/periodicals/mcs2025/mcs2025-cobalt.pdf
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EU reserves®

Country Reserves (metric tons, cobalt content)

Finland 112,000
Greece 95,000
Poland 75,000
Spain 344

Processing stage —refined cobalt
Global producers at the processing stage

M China (metal, metal powder,
oxide, salts)

M Finland (metal powder and
salts)

M Canada (metal, metal powder,
oxide)

M Japan (metal)

B Madagascar (metal powder)

B Norway (metal)

HROW

The annual global production at the processing stage was 180,000 metric tons, cobalt contentin 2023%.
The number and pie chart showed cobalt refined from ores, concentrates, or intermediate products and
did notinclude production of downstream products from refined cobalt.

China remained the leading producer of refined cobalt. Its main cobalt raw materials supply for refinery
production came from the DRC and Indonesia®®. The refined cobalt were mostly in the form of cobalt
salts and oxides (89%), with the remainder as metal and metal powder (11%). In 2021, 85% of China’s
consumption of refined cobalt was used to make cathode materials for rechargeable batteries.

24 SCRREENZ2. (2023). Cobalt: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme. Retrieved 17.02.2025
from https://scrreen.eu/wp-content/uploads/2023/08/SCRREEN2_factsheets_ COBALT-1.pdf

% U.S. Geological Survey. (2023). Cobalt statistics. Mineral commodity summaries 2023. U.S. Department of the Interior, U.S. Geological
Survey. Retrieved 18.02.2025 from https://d9-wret.s3.us-west-2.amazonaws.com/assets/palladium/production/s3fs-
public/media/files/myb1-2023-cobal-ERT.xlsx

2 SCRREENZ2. (2023). Cobalt: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme. Retrieved 17.02.2025
from https://scrreen.eu/wp-content/uploads/2023/08/SCRREEN2_factsheets_COBALT-1.pdf



https://d9-wret.s3.us-west-2.amazonaws.com/assets/palladium/production/s3fs-public/media/files/myb1-2023-cobal-ERT.xlsx
https://d9-wret.s3.us-west-2.amazonaws.com/assets/palladium/production/s3fs-public/media/files/myb1-2023-cobal-ERT.xlsx
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Finland continued to be the second-ranked global producer of refined cobalt. Its cobalt raw materials
supply for refinery production came from domestic mining operations, the DRC and Russia among
others?’.

Demand

Global demand?®
The world refined cobalt consumption was about 175,000 metric tons in 20212°,

Asia is by far the largest consuming region. China was the world’s leading consumer of refined cobalt,
with a global share of 32% in 2020 (i.e., estimated 44,000 metric tons of cobalt content). According to
the U.S. Geological Survey (USGS), in 2021, 85% of the refined cobalt it consumed was used to make
cathode materials for rechargeable batteries®’. Apart from battery manufacturing, China is also a major
producer of tool materials, magnets, and pigments.

In 2020, Europe was the second largest cobalt consumer, accounting for approximately 24% of global
consumption. The cobalt consumed was mostly used in manufacturing batteries, nickel-based alloys,
and tool materials.

EU demand®

Between 2016 and 2020, the EU consumed an average of 10,946 metric tons of cobalt content annually.
At the extraction stage, the EU's import reliance stood at 81%; at the processing stage, the EU’s import
reliance was 1%. The main suppliers were Russia (25%), the U.S. (16%), Finland (16%), the DRC (9%),
Madagascar (5%), Canada (5%), and Norway (4%).

It appeared that most the refined cobalt produced in the EU was then exported as the apparent
consumption of refined cobaltinthe EU (i.e., EU production plus import minus export) amounted to less
than 300 metric tons, cobalt content per year on average between 2016 and 2020.

%7 Shedd, K. B., & Ewing, S. M. (2025, February). Cobalt. 2021 Minerals Yearbook (Advance Release). U.S. Department of the Interior, U.S.
Geological Survey. Retrieved 18.02.2025 from https://pubs.usgs.gov/myb/vol1/2021/myb1-2021-cobalt.pdf

28 Cobalt Institute. (2021, May). State of the Cobalt Market Report. Cobalt Institute. Retrieved 18.02.2025 from
https://www.cobaltinstitute.org/wp-content/uploads/2021/09/Cobalt-Institute-State-of-the-Cobalt-Market-Report_2020.pdf

2 SCRREEN?2. (2023). Cobalt: Factsheet update. European Union’s Horizon 2020 Research and Innovation Programme. Retrieved 17.02.2025
from https://scrreen.eu/wp-content/uploads/2023/08/SCRREEN2_factsheets_COBALT-1.pdf

%0Shedd, K. B., & Ewing, S. M. (2025, February). Cobalt. 2021 Minerals Yearbook (Advance Release). U.S. Department of the Interior, U.S.
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Future supply and demand trends

Global cobalt mine and intermediate production, especially in the DRC and Indonesia, is set to rise in
the near to medium term. Refined cobalt supply is expected to match this growth. While secondary
cobalt supply will increase over time, primary cobalt supply will still support three quarters of supply
growth to 2030%.

According to the report of the USGS in 2021, rising demand from the electric vehicle industry could lead
to a cobalt supply deficit in the near future (2024-2025) if cobalt-based batteries remain dominant and
no new mining projects are developed?®3. Similar conclusion was drawn by Cobalt Institute which
indicated in its 2023 report that as the annual growth rate of demand to 2030 is higher compared to that
of total supply, from the mid to late 2020s onwards, the balance will shift to a deficit. Current expansion
plans by miners, refiners, and recyclers are not expected to fully meet the rising demand for cobalt®. In
contrast, McKinsey & Company’s 2024 report indicated that recent shifts in supply and demand have
reshaped the projected supply-demand gap, particularly beyond 2030. Cobalt has transitioned from an
anticipated undersupply to an oversupply, effectively closing the gap®®.

Russia’s ongoing invasion of Ukraine continues to create supply uncertainty for the EU, as Russia
remains a key supplier of raw materials®®.

In terms of demand, cobalt is expected to remain an important part of the major battery chemistry
technologies, accounting for about 54% of total cathode demand. The cobalt demand could exceed
400,000 metric tons of cobalt content by 2030. The demand growth will be mainly driven by battery
applications (95%) for electric vehicles (EVs), energy storage systems and portable electronics. The
largest non-battery driver is super alloys®’.
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Export restrictions®®
It should be noted that regulations are dynamic and subject to change over time.

Major producing country at Export restrictions Targeted commodity

the extraction stage (2022)

DRC Export tax, licensing Cobalt ore and concentrates, cobalt oxides and
requirement and other hydroxides, cobalt mattes and other intermediate
export measures products of cobalt metallurgy, unwrought cobalt,

cobalt powders, cobalt waste and scrap, and
certain cobalt articles

Indonesia Licensing requirement Cobalt ore and concentrates, cobalt mattes and
other intermediate products of cobalt metallurgy,
unwrought cobalt, and cobalt powders

Madagascar Licensing requirement Cobalt ore and concentrates, cobalt oxides and
and other export hydroxides, cobalt mattes and other intermediate
measures products of cobalt metallurgy, unwrought cobalt,

cobalt powders, cobalt waste and scrap, and
certain cobalt articles

Philippines Export tax and licensing | Cobalt ore and concentrates
requirement
Russia Export tax Cobalt waste and scrap

Furthermore, it was reported on 5™ of November, 2024 that Indonesia plans to emulate the previous
nickel ore export ban to implement a new export ban on 12 types of mineral resources, including

cobalt®®,
Major producing country at Export restrictions Targeted commodity
the processing stage (2022)
China Licensing requirement Cobalt oxides and hydroxides, cobalt mattes and

other intermediate products of cobalt metallurgy,
unwrought cobalt, cobalt powders, cobalt waste
and scrap, and certain cobalt articles

38 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

3 Shanghai Metal Market. (2024, November 6). A new export ban on 12 types of mineral resources and 16 types of non-mineral commodities
may be implemented in Indonesia. Retrieved 19.02.2025 from https://www.metal.com/en/newscontent/103026229
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Alternative suppliers
It has significant role in various industries, especially in the production of batteries for electric vehicles

and energy storage systems. The 3 main countries suppliers of this critical material for the EU industry
are Australia, Canada and Congo.

Alternative suppliers based in EU member-states

Name Localisation Website
Nickelhutte Aue, smelter Germany https://nha-aue.de/en
Freeport Cobalt Oy (Jervois
P . vi Finland www.jervoisfinland.com
Mining Ltd.)
Glencore Switzerland https://www.glencore.com/
Rocklink Germany https://www.rocklink.de/en
Umicore Belgium https://www.umicore.com/en/
FinnCobalt, Hautal i Nickel-
innt-obatt, Hau aamp! icke Finland https://www.finncobalt.com/en/
Cobalt-Copper Project
Boliden, Kevitsa project Finland https://www.boliden.com/
Anglo American Plc, Sakatti Finland https://www.angloamerican.com/
project our-portfolio/our-projects/sakatti

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

Ardea Resources, Kalgoorlie https://ardearesources.com.au/pr

. Australia .
project ojects-knp
Australian Mines, Sconi project Australia https://sconi.com.au/
https://alliancenickel.au/niwest-
Alliance Nickel, NiWest project Australia P . .
nickel-cobalt-project/
Greenstone Resources, Mt . https://horizonminerals.com.au/m
K | Australia .
Thirsty project t-thirsty/
Metals X, Central Musgrave . https://nicoresources.com.au/win
. Australia .
project gellina/
Sunrise Ene Metals. sunrise
unrn n rgy. unr Australia https://sunriseem.com/
project
Panoramic Resources, Savannah Australia https://primero.com.au/project/sa
project vannah-nickel/
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