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1. Introduction
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to enable Finland to become a pioneer in mineral economy in the field of critical raw materials,
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rapidly due to the green transition, electrification and the
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environment directly affects the availability of minerals
and the self-sufficiency of the European mineral

sector, which the EU seeks to strengthen through the
Critical Raw Materials Act (CRMA). Evolving legislation
influences companies’ operations and needs, while
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position as a significant European producer and refiner
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and mining, through processing and refining minerals
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a vital foundation for Europe’s comprehensive security,
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2. Summary
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Europe’s security of supply and comprehensive security
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are implemented and effectively integrated into the circular economy.
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together commercial and other actors within and outside the EU,
creating opportunities particularly for SMEs.

Improving the competitiveness of the Finnish
mineral sector
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metals-refining processes and tools for the whole sector.
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Developing multidisciplinary mineral expertise
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Collaboration to commercialise mineral sector
innovations
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Strengthening Fennoscandian raw-materials and
resilience cooperation
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3. Strong demand for minerals
affects their availability
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Emission-free technologies and electrification depend on certain critical raw materials. These include
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(REEs, permanent magnets). Copper’s role in the green transition is also recognised by its classification
00 critical raw material for the EUN

The availability and sufficiency of minerals can be influenced through ore exploration, mining, metal
refining, recycling, and by developing technologies for utilising side streams. Product design, extending
service life and reducing consumption also play a significant role in ensuring sufficiency.

Demand is expected to grow rapidly

According to the International Energy Agency (IEA), demand for lithium doubled between 2021
and 2023, and climate targets could increase demand up to fortyfold by 2040. This highlights the
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The benefits of recycling appear
with a delay
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material demand. The IEA notes that recycling particularly reduces
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The challenge is that recycling’s positive effects on mineral
availability will only become significant after 2040, when materials
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Geopolitics challenge availability, and
legislation aims to secure self-sufficiency

Production of certain strategic minerals and refined products
MMiotiooomiimmooo motommidnioomom 0moin 00000 mo
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defence sector have made self-sufficiency and supply chain reliability
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refining industry also relies heavily on imported raw materials.

In recent years, concentrates valued at approximately €3 billion
annually have been imported for refining in Finland.

The EU’s Critical Raw Materials Act (CRMA) seeks to reduce
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added within the EU. It sets clear targets for mining, refining and
recycling as well as for raising self-sufficiency. It also requires
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The EU Critical Raw Materials Act (CRMA) targets for 2030:

¢[] Mining: at least 10% of annual EU consumption is produced within the Union

o[] Refining: at least 40% of annual EU consumption is refined within the Union

e[| Recycling: at least 25% of annual EU consumption is covered by recycled materials

¢[] Limiting dependence: no more than 65% of any single critical raw material may come from one non-EU country

In addition, the EU Battery Regulation, introduced in 2023, sets requirements for recycling rates for battery materials and for the origin

of new battery components. Eight years after entry into force, recycled material must account for at least 16% of the cobalt, 85% of the
lead, and 6% of the lithium and nickel used.
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4. Finland’s position as a European
mineral producer

Finland plays an important role as a European producer and refiner of minerals. The
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Critical raw materials for the European Union

rimary commodity
Antimony (Sb)
Beryllium (Be)
Phosphate (POy4)

Sokli
(POg4, Nb, REE) §<

o
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Finnish technology, and approximately 10% of the
world’s cobalt is refined in Finland. Finnish steel
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metal products and metal refining generated a
combined turnover of about €75 billion in 2023.
Exploration activity is strong, with companies
investing €94 million in 2023.

Exploration, mining and refining technologies and
OMO00MONINOMN MOMIDimOomMmODmm Mmootnmom
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MOMO0 MOmMotioionoooommo MOnmoooomom
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and green steel. Boston Consulting Group has
estimated their growth potential at €27-29 billion
by 2035.

Competitiveness arises from
mineral reserves and high
expertise
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technological expertise in refining, these are
significant factors in Finland's competitiveness and
the security of supply for Europe.
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5. Strengthening Finland’s competitiveness is essential
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carbon leakage from Europe and the harm of unfair  materials benefits future generations. Finnish
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Mapping mineral potential and geodata provides a long-term foundation
for competitiveness

Securing sustainable domestic raw material reserves and raising self-sufficiency for refining requires
continuous identification of new exploitable ore deposits.
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6. National mineral strategy

The national mineral strategy launched by the Ministry of Economic Affairs and Employment was completed
at the end of 2024. The mineral strategy implements industrial policy in part and supports the development of
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The strategy highlights nearly 30 measures across different
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The mineral strategy identifies measures
related to the above objectives:

e[l Ensuring sufficient mapping of bedrock and mineral
00moama
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e[| Establishing a network for doctoral training in the
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e[l Exerting influence by participating in international
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7. Measures to make Finland a pioneer
In the mineral economy

We propose the following measures:

1. Improving the competitiveness of the Finnish mineral sector
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2. Cooperation to commercialise mineral-sector innovations
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e mK - -~ 3. Developing multidisciplinary mineral expertise
e . e[l Establishing a new multidisciplinary doctoral school for critical minerals
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practical measures to enable Finland to become a future leader in the field of critical raw
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4. Strengthening Fennoscandian raw-materials and resilience cooperation
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Measure 1:

Improving the competitiveness of the Finnish mineral sector

Advances in technology have enabled new and more efficient ways of collecting and processing data. This potential
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Current short-term campaigns are insufficient to support renewal in
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that participating companies can benefit from R&D tax deductions.
Funding should enable EU Innovation Action-type development

work at the national level. Business Finland’s funding criteria should
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export potential but also on indicators of self-sufficiency and waste-
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Long-term research and development of the
mineral sector have immense national value

By harnessing new technologies such as artificial intelligence
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exploration, mining, beneficiation, refining and process and
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material and energy-efficient utilisation of mineral raw materials
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science, data analytics, artificial intelligence and experimental
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Measure 2:

Cooperation to commercialise mineral-sector innovations
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equipment at a sufficient level so they can be utilised meaningfully
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companies, for which technology hubs offer excellent channels.
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efficiently and widely as possible in shared use. This increases, in
particular, the opportunities for SMEs to develop technologies from
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Measure 3:

Developing multidisciplinary mineral expertise
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Finland. According to Technology Industries of Finland (TIF), up to 74% of the technology industry’s need for skilled
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school should be trained in strong data and artificial intelligence
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The research fields of the multidisciplinary doctoral school would
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and mining to mineral beneficiation technologies, metallurgical
refining and metal production and processing. Research is also
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New-generation experts are building a
sustainable raw materials sector for the
digital age

MODOODMIDINOMOMIMNOOnoIn o odooo 0 MOOmmoimoamo O

0 DMINMIMOOMOD [MCMOnomoomommOomoo MooMmmoo mo
O0MOnOooomimmnomO0mio o oonMmo MOmimMmmnotiomomoooao
0 IMIDMINMmoo Mmoo 00mooiioon cMofftMINOmmoooomoo
professionals who can flexibly combine knowledge and

OMOm mmooo

Education can meet future needs by further strengthening

the foundation of basic scientific expertise, linking teaching
[MM0OmMIMImoommOn oo M Mo mom m O oo o m mom mo o
0000000MOMDID ModniimO o modnomimooim oonomomo mom
Education should promote data and artificial intelligence skills,
O00D0OMIMImmmOmOmMOn mooo0o0mo0 00 O mamn 00 I Mmoo am oo
of process flows across value chains play a decisive role in
0000MOmMOtnom mommoom m

00Onood 0manoo 0moiotmimiomoimt oo toommomooo
analysis of material flows can optimise the utilisation of mineral
[0 M O0MOnmmoodomuiimmoommomomooom oo oodmoo 00omm o
MO0O0DOMONMOnOMimanim mMoMmmnioifdhmiomomotooioom
MIMmOOnoaoooooomoinonoo dnooidmim M ootomiommooo
Mooooomooo
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Measure 4:

Strengthening Fennoscandian raw-material and resilience cooperation

goimuiotoopoimbmioimiinmmotim o doopmiom 0 0o imimn Mmoot omoimoDmommimbo oo 0omo
[0 M 0MIDmMDoomooin mimid 0 Wiomim o oonimimimotmidmoomomm oo oimmmot oot momoimoo 00moo

000 0o todnooimmimomooooidmimir mimimotmo

0 IMMitoimiitmi Moo Mmoo oMo i M 0 mMOmomoi @ omomomo
Jo0MOmominonmoomibiiimiimotiMmuimm toiMomoommom
000 Mmoinmoimimmmimmoimimodiiitm o MMM om ommood
Oooiooomomoomoon

By deepening cooperation between the countries, it is possible to
leverage significant regional synergies, strengthen resilience against
00Mmoioim mooimmnmianotmiio DD mototnmoooomoomooo
0MOMmMmoI @oimotomitonimommoooiooooi MM Mmoo ommoo
enables scaling in recycling and refining technology development
[MOOmOmmoimooiimmimiiotonoimiommooo

From the perspective of Europe’s key objectives — strengthening
00MUNOmMmuitimmimioodnooommiimmiooMmooiotoiio Mimnm g

a compact region that benefits from long-term preparedness and
JO00MInoiimooiimmoooomimotMmimMoimotmuom oo m 0o tomom m
The government and the Ministry of Economic Affairs and
Employment are responsible for the study and the development of
MIMIDoiMitooimooMmot i Mmiomm 000 Mmomimoanmootmood
cooperation are funded, for example, through Business Finland.
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8. Closing Remarks: The need for
comprehensive security is growing

000 ODID O ofmm oiomom 0 mmmbotoimmbmotioohOommooiomimoo oo ibmot - 0mo
NO0n 0motimimm mWoomiommobbfniommaoiomiifmodmiioimimitdmimiimhmomibhoomooog
O000Mmmmotmmioom o momimoo O mopoMomio Mibmmoi Mmoo mo

0 DODOMDMo0mMmmom 0odmmoomobo 000Mmofdim 0MOnoomofomomm Mmoo Mooimomoo Mmoo 0mndnooomo
innovation and broad-based collaboration. By strategically focusing on the mineral and metal sector and deepening
Oo000MOnomo ooomoootooooimomotimidn cmoomofoMonoMmMOomimMOfMNomo i D0 DM O OD 0 MmO 0 M mmo
000 DMoooomimooomm 0o Mo MIm Mo mo 0 0fOmoo M0 M Mmoo oo

000nom ooiMmmot Mmoottt MM onomoootim Mmoo Mifmmot i mi ot omoanot momonoomooo
0oomotimomobmoommmo
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