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Raw Materials Factsheet

Nickel

Ecosystem Main uses

Highly relevant for stainless steel, alloy steel, casting, plating,

nickel- and copper-based alloys, engineering, metal goods,

Industries process industries, building and construction, and energy
applications.

Energy-Intensive

Aerospace & Relevant for nickel-based alloys and high-performance materials
used in corrosive environments, power-generating and
petrochemical industries, engineering applications and advanced
components requiring strength and durability.

Defence

Mobility, Transport Highly relevant for transport, electric vehicles and lithium-ion
batteries, especially nickel-containing battery chemistries. Also
used in stainless steel and plated components for mobility and
transport applications.

& Automotive

Key Highlights at a Glance

- Stainless Steel Is the Main Use: It accounted for about 65% of global primary nickel consumption in
2023.

- Indonesia Leads Mine Production: Indonesia is the largest producer, followed by countries including
the Philippines, Russia, Australia and Canada.

« EU Has Limited Production: Finland and Greece produce nickel, alongside other European and EU-
linked territories.

« Nickel Is Highly Recyclable: Around one-third of total nickel supply came from secondary sources in

2018.

- High EU Import Reliance: The EU depends heavily on imported processed nickel, with 75% import
reliance.

+  Future Growth Is Concentrated: Indonesia is expected to drive most future mined and refined nickel
supply growth.

- Battery Demand Is Rising: EV adoption and high-nickel battery chemistries are increasing demand.
- Export Restrictions Add Risk: Several major producers apply export taxes, licences or bans, especially
Indonesia.
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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. (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

m D ——

IDEALIST
Nickel (Ni)

First uses in Europe in 2020°°©

M Stainless steel

M Alloy steel & casting

M Plating

W Batteries

M Nickel- & copper-based alloys

M Other

End uses in Europe in 2020

M Engineering

H Metal goods

M Transport

W Electrical & electronics
M Building & construction

M Other

As to the global first uses of nickel, in 2023, stainless steel accounted for about 65% of global primary
nickel consumption. The share of the other applications were as follows: batteries (16%), nickel-based
alloys (7%), plating (5%), alloy steels (3%), stainless steel foundries (2%), and others (2%). Global end
uses of nickelin 2023 were consumer goods, catering and food processing (30%), mobility and transport
(20%), process industries (15%), architecture, building and construction (14%), energy (12%), other
industrial components (5%), and others (4%)’.

5'First use' of nickel is defined as the conversion of nickel products into intermediate products, which form the basis for nickel-containing
end-use products. In almost all cases, these first-use products undergo further processing before they are ready for use. Source: Nickel
Institute https://nickelinstitute.org/en/nickel-applications/

8 SCRREENZ2. (2023). Nickel: Factsheet update. SCRREEN2. European Union’s Horizon 2020 Research and Innovation Programme. Retrieved
19.03.2025 from https://scrreen.eu/wp-content/uploads/2023/12/SCRREEN2_factsheets_NICKEL-update.pdf

7 Nickel Institute. (2023). About nickel: Nickel applications. Retrieved 19.03.2025 from https://nickelinstitute.org/en/nickel-applications/
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https://nickelinstitute.org/en/nickel-applications/
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Value chain (simplified)®®

. Nickel pig iron
(NPI) (5-15% Ni)
& goods, chemical,
Stainless steel medical, food, transport, construction,
aerospace & defence industries
Mixed hydroxide precipitate
Nickel laterite (MHP), mixed sulphide Ferronickel
ores precipitate (MSP), nickel (20-40% Ni)
oxides (40 - >60% Ni)
Chemical, petrochemical, lighting, marine, oil & gas, aerospace &
. Nickel all , defenceil furnace J vi |
ickel alloys 1 magnetic shielding,
medical technology, power i
. Utility-nickel
(75-98% Ni)
. Nickel sulphate
(about 22% Ni) Casting Pumps, valves & fittings
Nickel sufide Nickel " Nickel metal
matte (50-70% Ni) (>99.8% Ni)
concentrate
ngineering, vehicle electronics & electrical
Platin | g, safety wind power, construction &
. furniture making, medical equipment, cosmetic applications & other
consumer goods
Lithium-ion batteries (cathode in Lithium Nickel
B . Cobalt Oxide (NMC), Lithium Nickel Cobalt Aluminium Oxide (NCA)),
Nickel Metal Hydride Batteries (NiMH), Nickel-Cadmium Batteries
(NiCd)
m"d';':.'; o Nickel . Rawnickel
O T matte (50-70% Ni) sulphate
Substitution™ "’
Substitution can impact both cost and performance.
Intermediate and end products Substitution

Austenitic grades in construction

Low-nickel, duplex, or ultrahigh-chromium stainless steels

Building and construction

Aluminium, ferritic stainless steel (Cr, Mn, Mo)

Stainless steel in power-generating and
petrochemical industries

Nickel-free specialty steels

Nickel metal or nickel-base alloys in corrosive
chemical environments

Titanium alloys

Nickel as alloying element in metal goods such
as plates, tubes, beams etc.

Titanium, ferritic stainless steel (Cr, Mn, Mo), and cobalt

Nickel in lithium-ion battery cell chemistries

Cobalt

Lithium-ion batteries containing nickel

Non-nickel containing cell chemistries: LMO and LFP

EVs using lithium-ion batteries containing nickel

Fuel cell EVs

Electro and electronics

Aluminium, ferritic stainless steel (Cr, Mn, Mo), and Ni free
plating solutions (Co, Zn, Cd, Cr)

Transportation

Ferritic stainless steel (Cr, Mn, Mo), Ni free plating
solutions (Co, Zn, Cd, Cr), and other alloys (Ti, W, V)

Engineering

Ferritic stainless steel (Cr, Mn, Mo)

8Szurlies, M. (2021). Rohstoffrisikobewertung — Nickel. - DERA Rohstoffinformationen, 48: 110 S.; Berlin. Retreived 19.03.2025 from
https://www.deutsche-rohstoffagentur.de/DE/Gemeinsames/Produkte/Downloads/DERA_Rohstoffinformationen/rohstoffinformationen-

48.html

9 SCRREEN2. (2023). Nickel: Factsheet update. SCRREEN2. European Union’s Horizon 2020 Research and Innovation Programme. Retrieved
19.03.2025 from https://scrreen.eu/wp-content/uploads/2023/12/SCRREEN2_factsheets_NICKEL-update.pdf

0 Stewart, A. A. (2025). Nickel. Mineral commodity summaries 2025 (pp. 124-125). U.S. Department of the Interior, U.S. Geological Survey.
Retrieved 20.03.2025 from https://pubs.usgs.gov/periodicals/mcs2025/mcs2025-nickel.pdf

"WSCRREENZ2. (2023). Nickel: Factsheet update. SCRREEN2. European Union’s Horizon 2020 Research and Innovation Programme. Retrieved
19.03.2025 from https://scrreen.eu/wp-content/uploads/2023/12/SCRREEN2_factsheets_NICKEL-update.pdf
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Global and EU production — nickel ores
Global mine production'
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Global mine production by country
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"2 Figures are based on data provided by the U.S. Geological Survey.
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In the last years, laterite ore accounted for about 65% of the global mine production and sulphide ore
accounted for the remaining 35%. Since 2009, global mine production has nearly doubled within a
decade, while Indonesia's output has quadrupled®. The strong nickel-supply growth has been driven by
strong nickel-demand growth in China™.

EU mine production '®

Country Primary production in 2021 (metric tons, Ni content)
Finland 42,163
Greece 4,700

Mine production of other European countries and EU's OCTs

Country Primary production in 2021 (metric tons, Ni content)

New Caledonia 186,284
Turkey 13,500
Kosovo 4,740
Albania 4,094
Norway 200

Secondary production

Nickel can be recycled indefinitely without losing quality. In 2011, the United Nations Environment
Programme (UNEP) reported an EOL-RR for nickel exceeding 50%. According to a Roskill report,
approximately 1,100,000 metric tons of nickel were recovered from secondary sources in 2018,
representing nearly 50% of the refined nickel supply from primary sources and about one-third of the
total nickel supply that year’.

3 Szurlies, M. (2021). Rohstoffrisikobewertung — Nickel. - DERA Rohstoffinformationen, 48: 110 S.; Berlin. Retreived 19.03.2025 from
https://www.deutsche-rohstoffagentur.de/DE/Gemeinsames/Produkte/Downloads/DERA_Rohstoffinformationen/rohstoffinformationen-4
4 SCRREEN2. (2023). Nickel: Factsheet update. SCRREEN2. European Union’s Horizon 2020 Research and Innovation Programme. Retrieved
19.03.2025 from https://scrreen.eu/wp-content/uploads/2023/12/SCRREEN2_factsheets_NICKEL-update.pdf

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

6 Szurlies, M. (2021). Rohstoffrisikobewertung — Nickel. - DERA Rohstoffinformationen, 48: 110 S.; Berlin. Retreived 19.03.2025 from
https://www.deutsche-rohstoffagentur.de/DE/Gemeinsames/Produkte/Downloads/DERA_Rohstoffinformationen/rohstoffinformationen-4
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The global nickel supply from secondary raw materials primarily comes from stainless steel waste and
scrap. Nickel-containing new scrap from stainless steel and nickel alloys, along with old and mixed
scrap, is widely recycled and traded globally, directly contributing to the production of new alloys and
stainless steel'” 8. A smaller portion of secondary nickel supply is used in the production of refined
product manufacturing. Additionally, battery recycling is already established on an industrial scale,
particularly in Asia (China, Japan, and South Korea) and Europe (Belgium and Germany), to recover
nickel and other valuable metals’®.

For the EU, a share of 45% in the total nickel consumption is reported for recovered nickel in 2016%. In
the same year, the collection rate for nickel was 73%, EOL RR was 42%, and EOL-RIR was 16%. It should
be noted that a considerable fraction of secondary nickel collected for recycling is exported from the

EU?'.

Reserves

Global reserves??
Country Reserves (metric tons, Ni content)
Indonesia 55,000,000
Australia 24,000,000
Brazil 16,000,000
Russia 8,300,000
New Caledonia 7,100,000
Philippines 4,800,000
China 4,400,000

7 Szurlies, M. (2021). Rohstoffrisikobewertung — Nickel. - DERA Rohstoffinformationen, 48: 110 S.; Berlin. Retreived 19.03.2025 from
https://www.deutsche-rohstoffagentur.de/DE/Gemeinsames/Produkte/Downloads/DERA_Rohstoffinformationen/rohstoffinformationen-4
'8 Stewart, A. A. (2025). Nickel. Mineral commodity summaries 2025 (pp. 124-125). U.S. Department of the Interior, U.S. Geological Survey.
Retrieved 20.03.2025 from https://pubs.usgs.gov/periodicals/mcs2025/mcs2025-nickel.pdf

9 Stewart, A. A. (2025). Nickel. Mineral commodity summaries 2025 (pp. 124-125). U.S. Department of the Interior, U.S. Geological Survey.
Retrieved 20.03.2025 from https://pubs.usgs.gov/periodicals/mcs2025/mcs2025-nickel.pdf

20 SCRREENZ2. (2023). Nickel: Factsheet update. SCRREEN2. European Union’s Horizon 2020 Research and Innovation Programme. Retrieved
19.03.2025 from https://scrreen.eu/wp-content/uploads/2023/12/SCRREEN2_factsheets_NICKEL-update.pdf

2 Torres De Matos, C., Ciacci, L., Godoy Leon, M.F., Lundhaug, M., Dewulf, J., Miller, D.B., Georgitzikis, K., Wittmer, D. and Mathieux, F.
(2020) Material System Analysis of five battery-related raw materials: Cobalt, Lithium, Manganese, Natural Graphite, Nickel, EUR 30103 EN,
Publications Office of the European Union, Luxembourg, 2020, ISBN 978-92-76-16410-4, doi:10.2760/755440, JRC119950.

22 Stewart, A. A. (2025). Nickel. Mineral commodity summaries 2025 (pp. 124-125). U.S. Department of the Interior, U.S. Geological Survey.
Retrieved 20.03.2025 from https://pubs.usgs.gov/periodicals/mcs2025/mcs2025-nickel.pdf
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EU reserves®
The reporting codes differ from country to country.

Country Reserves (metric tons) Grade

Spain 1,132 0.6%

Finland 1,600,000 0.32-0.59%
Mine production of other European countries and EU's OCTs

Country Reserves (metric tons) Grade

Ukraine 15,007 -

Macedonia 5,600,000 0.96%

Kosovo 8,812,500 1.22%

Turkey 29,700,000 1.13%
Processing stage - primary nickel?
Global producers at the processing stage in
2021
The global primary nickel production in 2021 was B China
2,560,000 metric tons of nickel content of which B Indonesia
chemicals accounted for 5%, ferronickel 61%, M Japan
metal 27%, oxide sinter 3%, and unspecified 4%.

Russia
Indonesia's primary nickel production surged from B Canada
16,851 to 795,818 metric tons of nickel content mA .
ustralia

between 2014 and 2021. This growth was largely = ROW

driven by the country's export ban on unprocessed
ore, introduced in 2014, which spurred the
development and commissioning of nickel pig iron
smelters®.

2 SCRREENZ2. (2023). Nickel: Factsheet update. SCRREEN2. European Union’s Horizon 2020 Research and Innovation Programme. Retrieved
19.03.2025 from https://scrreen.eu/wp-content/uploads/2023/12/SCRREEN2_factsheets_NICKEL-update.pdf

2% Defined as a nickel product ready for use by downstream consuming industries such as nickel chemicals and salts, ferronickel, nickel
metalin various forms, nickel oxide sinter, and nickel pig iron. Source: U.S. Geological Survey.

% McRae, M. E. (2024). Nickel [advance release]. Minerals Yearbook, Volume I, 2019. U.S. Department of the Interior, U.S. Geological Survey.
Retrieved 20.03.2025 from https://pubs.usgs.gov/myb/vol1/2019/myb1-2019-nickel.pdf
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In 2021, Finland led primary nickel production in the EU with 48,800 metric tons of nickel content,
followed by France (8,855 metric tons), Greece (4,000 metric tons), Austria (800 metric tons), and
Cyprus (227 metric tons). Collectively, EU countries accounted for 2% of global primary nickel
production. Other European nations and EU’s OCTs producing primary nickel include Kosovo, North
Macedonia, New Caledonia, Norway, Ukraine, and the UK?®.

Demand

Global demand

According to the International Nickel Study Group, world consumption of primary nickel was 2,400,000
metric tons of nickel content in 2019%’. As the world's largest nickel consumer, China’s demand
accounted for over 50% of the supply at the extraction stage, followed by Indonesia, Japan, the U.S.,
South Korea, India, Germany, and Italy?®.

EU demand®®

Between 2016 and 2020, the EU's average annual nickel consumption at the extraction stage was 78,084
metric tons of nickel content. The EU was 31% reliance on import and the main suppliers were Canada
(59%), South Africa (19%), the U.S. (9%), Guatemala (6%) and Norway (3%).

Between 2016 and 2020, the EU’s annual average processed nickel consumption was 257,147 metric
tons of nickel content. The EU's import reliance stood at 75%, with the main suppliers being Russia
(38%), Norway (14%), Canada (9%), Australia (9%), Brazil (6%), and the UK (6%).

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

27McRae, M. E. (2024). Nickel [advance release]. Minerals Yearbook, Volume I, 2019. U.S. Department of the Interior, U.S. Geological Survey.
Retrieved 20.03.2025 from https://pubs.usgs.gov/myb/vol1/2019/myb1-2019-nickel.pdf

2 Szurlies, M. (2021). Rohstoffrisikobewertung — Nickel. - DERA Rohstoffinformationen, 48: 110 S.; Berlin. Retreived 19.03.2025 from
https://www.deutsche-rohstoffagentur.de/DE/Gemeinsames/Produkte/Downloads/DERA_Rohstoffinformationen/rohstoffinformationen-4
2 SCRREEN?2. (2023). Nickel: Factsheet update. SCRREEN2. European Union’s Horizon 2020 Research and Innovation Programme. Retrieved
19.03.2025 from https://scrreen.eu/wp-content/uploads/2023/12/SCRREEN2_factsheets_NICKEL-update.pdf
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Future supply and demand trends
Future supply

According to the IEA’s outlook published in 2024, mined nickel supply is projected to reach 4,400,000
metric tons by 2040 in the base case, a one-third increase from 2023. The increase of supply will be
driven primarily by Indonesia which is expected to nearly double its output over the same period.
Geographical concentration is likely to increase. The top three producing countries of mined nickel,
Indonesia, the Philippines, and New Caledonia, are expected to account for 83% of global supply in
2040. Inthe near term, oversupply may occur due to significant investments in nickel development over
the past five years, aligning with the analysis made by McKinsey & Company*°. Based on McKinsey &
Company’s supply-demand balance forecast for 2035, oversupply of nickel was expected®'.

In IEA’s base case scenario, refined nickel® production is projected to reach 3,900,000 metric tons by
2040. The growth is primarily driven by nickel pig iron and nickel metals, each growing by around a
quarter to 2040. Being the driving force of the increasing refined nickel production, Indonesia will see an
over 1.5-fold increase in refined nickel product production to 2040, primarily in the form of nickel pig
iron, ferronickel and nickel metals. Indonesia’s market share is expected to rise from 45% in 2023 to
59% in 2040.

For nickel sulfate used in battery cathodes, the IEA's base case projects Indonesia's MHP production to
more than double and matte production to increase 1.4 times by 2030. (Nickel sulphate was
traditionally produced from refined sulphide ores, but high prices and Indonesia’s growing role have
shifted inputs for nickel sulphate to MHP and mixed sulphide precipitate (MSP) processed from laterite
ores, or even converted nickel pig iron and ferronickel, expanding supply sources.) In the near term,
nickel sulfate is expected to be sufficiently supplied until 2025. If a supply gap arises, new sulfate
capacity can be added relatively quickly (within 18 to 24 months) allowing supply to remain responsive
to developments in the EV battery industry, according to the IEA.

The recent low nickel prices have led a number of producers to implement cost-cutting measures at
existing operations. The bigger concern being potential closures of high-cost mines, further reducing
supply diversity in an already concentrated market*®.

% 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

3 McKinsey & Company. (2024, September 17). Global Materials Perspective 2024. McKinsey & Company. Retrieved 20.03.2025 from
https://www.mckinsey.com/industries/energy-and-materials/our-insights/global-materials-perspective

32 Class 1 nickel (>99% Ni), class 2 nickel (<99% Ni, ferronickel and nickel pig iron) and nickel sulphate

33 McKinsey & Company. (2024, September 17). Global Materials Perspective 2024. McKinsey & Company. Retrieved 20.03.2025 from
https://www.mckinsey.com/industries/energy-and-materials/our-insights/global-materials-perspective
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Future demand

Stainless steel is expected to continue to be the leading end use of primary nickel, although its share of
primary nickel consumption is likely to decrease due to the increasing consumption of nickel in lithium-
ion batteries for EVs. Roskill estimated that nickel consumption in batteries would grow from 128,000
metric tons in 2019 to over 1,200,000 metric tons by 2030. This surge is primarily driven by the
automotive industry, as stricter vehicle emission regulations accelerate EV adoption and battery
cathode chemistry shifts toward higher nickel content®*.

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

Maijor producing country Export restrictions (2022) %

China Export tax on nickel alloys, unwrought and nickel, not alloyed, unwrought;
licensing requirement on ferro-nickel, in granular/powder form, nickel mattes,
nickel oxide sinters & other intermediate products of nickel metallurgy, nickel,
not alloyed, unwrought, nickel alloys, unwrought, and nickel waste & scrap

Indonesia Licensing requirement on nickel mattes, nickel, not alloyed, unwrought, nickel
alloys, unwrought, and nickel waste & scrap

Philippines Export tax and licensing requirement on nickel ores & concentrates

Russia Export tax on nickel waste & scrap; licensing requirement on nickel mattes,

and nickel oxide sinters & other intermediate products of nickel metallurgy

Indonesia

Indonesia, the leading nickel ore exporter, first implemented a nickel ore export ban in January 2014,
leading to a sharp decline in both its mined nickel production and thus global supply®®. In 2017, the ban
was partially lifted, allowing exports of ore with a nickel content of 1.7% or less, provided that at least
30% of a company's mined nickel was processed domestically®’. As a result, global nickel production in
2019 nearly returned to pre-ban levels from 2013%. However, Indonesia reinstated the export ban on
direct-shipping ore starting January 1, 2020, aiming to secure long-term domestic supply for processing
facilities and explore opportunities to process lower-grade limonite ore for EV battery production®.

3 McRae, M. E. (2024). Nickel [advance release]. Minerals Yearbook, Volume I, 2019. U.S. Department of the Interior, U.S. Geological Survey.
Retrieved 20.03.2025 from https://pubs.usgs.gov/myb/vol1/2019/myb1-2019-nickel.pdf

35 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

% Szurlies, M. (2021). Rohstoffrisikobewertung — Nickel. - DERA Rohstoffinformationen, 48: 110 S.; Berlin. Retreived 19.03.2025 from
https://www.deutsche-rohstoffagentur.de/DE/Gemeinsames/Produkte/Downloads/DERA_Rohstoffinformationen/rohstoffinformationen-4
%7 McRae, M. E. (2024). Nickel [advance release]. Minerals Yearbook, Volume I, 2019. U.S. Department of the Interior, U.S. Geological Survey.
Retrieved 20.03.2025 from https://pubs.usgs.gov/myb/vol1/2019/myb1-2019-nickel.pdf

%8 Szurlies, M. (2021). Rohstoffrisikobewertung — Nickel. - DERA Rohstoffinformationen, 48: 110 S.; Berlin. Retreived 19.03.2025 from
https://www.deutsche-rohstoffagentur.de/DE/Gemeinsames/Produkte/Downloads/DERA_Rohstoffinformationen/rohstoffinformationen-4
39 McRae, M. E. (2024). Nickel [advance release]. Minerals Yearbook, Volume I, 2019. U.S. Department of the Interior, U.S. Geological Survey.
Retrieved 20.03.2025 from https://pubs.usgs.gov/myb/vol1/2019/myb1-2019-nickel.pdf
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In 2019, the EU engaged Indonesia to resolve the export ban dispute before requesting World Trade
Organisation (WTO) consultations in November. After unsuccessful talks, the EU initiated a WTO panel
in January 2021. The U.S. also raised concerns about the ban’s impact on supply and prices, joining the
EU-led consultations since December 2019 and later participating in panel proceedings as a third party.
In November 2022, the WTO ruled Indonesia’s export ban violated its obligations. Indonesia appealed
in December 2022, but as of February 2024, the case remains stalled waiting for the formation of a
functioning appellate body. In July 2023, the EU considered using its Enforcement Regulation to impose
countermeasures, such as import duties, if the dispute remained unresolved. No further developments
were reported as of February 2024.

Before 2014, China, the largest nickel market, mainly imported unprocessed nickel ore from Indonesia
for stainless steel production. After Indonesia's export ban, China shifted to importing more
intermediate nickel products for battery-grade nickel sulfate. Furthermore, Chinese foreign direct
investment in both extraction and processing of Indonesian nickel has grown since then and Chinese
firms became the most prominent source of foreign direct investment in this sector. The trading
relationship between Indonesia and China has evolved to be mutually beneficial where China gets
access to a steady stream of intermediates while Indonesia has the opportunity to diversify its mining-
based economy and export more downstream products*

Philippines*’

Currently, Philippines, the world’s second-largest producer of nickel ore, export a significant portion of
its mined nickelin unprocessed form primarily to China’s nickel pig iron industry, representing over 90%
of China’s total nickel ore imports in 2024. On 3 February 2025, the Philippines’ Senate approved an ore
export ban under Senate Bill No. 2826. If enacted, it will take effect following a five-year transition
period, allowing time to set up domestic processing facilities and downstream industries.

Amid global geopolitical and trade tensions, Philippines hopes the export ban could help attract
Western investment in developing its processing capacity like how Chinese investment did for
Indonesia. However, replicating Indonesia’s success is challenging due to its weak infrastructure,
limited low-cost energy, and lower-grade nickel ore. Additionally, the global nickel demand market,
particularly the Chinese stainless steel sector, is currently oversupplied, and low nickel prices further
deter investment. As a result, there may be insufficient market incentives to support the development
of new refining capacity in the Philippines.

4 Guberman, D., Schreiber, S. & Perry, A. (February 2024). Office of Industry and Competitiveness Analysis Working Paper ICA-104: Export
Restrictions on Minerals and Metals: Indonesia’s Export Ban of Nickel. U.S. International Trade Commission. Retrieved 21.03.2025 from
https://www.usitc.gov/publications/332/working_papers/ermm_indonesia_export_ban_of_nickel.pdf

“TNi, L. H. (2025 February 11). Can the Phlllpplnes replicate IndoneS|a S nlckel ore export ban success” PrOJect Blue. Retrieve 21.03.2025
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Alternative suppliers

The European Commission defines battery-grade nickel as a high-purity form of nickel specifically
processed to meet the stringent quality requirements for use in batteries, particularly in electric vehicle
(EV) batteries. This grade of nickel is crucial for the performance, efficiency, and longevity of battery
technologies, such as nickel-cobalt-aluminum (NCA) and nickel-manganese-cobalt (NMC)
chemistries, which are widely used in rechargeable lithium-ion batteries. The 3 main countries suppliers
of these critical materials for the EU industry are Australia, Indonesia and Brazil.

Alternative suppliers based in EU member-states

Name Localisation Website
Eramet France https://www.eramet.com/fr/
Rocklink Germany https://www.rocklink.de/en/

FinnCobalt, Hautalampi Nickel-

Finland https://www.finncobalt.com/
Cobalt-Copper Project P

https://www.angloamerican.com/
Anglo American Plc, Sakatti . g

roiect Finland media/press-releases/2025/25-
i 03-2025
Suhanko Arctic Plati
e -a e Finland https://www.suhanko.com/english
Suhanko project
Umicore Belgium https://www.umicore.com/en/

https://www.boliden.com/operatio
ns/mines/boliden-kevitsa/

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

Boliden, Kevitsa project Finland

Ardea Resources, Kalgoorlie Australia https://ardearesources.com.au/proje
project cts-knp
Australian Mines, Sconi project Australia https://sconi.com.au/
. . . . . https://alli ickel.au/ni t-
Alliance Nickel, NiWest project Australia S .a ancenicke a.u niwes
nickel-cobalt-project/
. https://nicoresources.com.au/wingel
Metals X, Central Musgrave project Australia a g

lina/

https://sunriseem.com/our-
Sunrise Energy Metals. sunrise P

. Australia projects/sunrise-nickel-cobalt-
project .
project/

Panoramic Resources, Savannah Australia https://primero.com.au/project/sava

project nnah-nickel/
Poseidon Nickel, Black Swan Australia https://horizonminerals.com.au/blac

project k-swan-project-ni/

Sherritt International Corporation Canada https://sherritt.com/

Glencore plc Switzerland https://www.glencore.com/
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