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NÄKÖKULMIA

• Materiaalien käyttötavat ja tarpeet – kysyntänäkymiä

• Raaka-aineet – tarjontanäkymiä

• Näkökulmia raaka-aineiden saatavuuden turvaamiseen
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KYSYNTÄNÄKÖKULMIA
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https://elements.visualcapitalist.com/all-the-metals-for-renewable-tech/

KYSYNTÄNÄKYMIÄ



KYSYNTÄNÄKYMIÄ
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Simon Michaux ~1,4 billion
(no growth of fleet from this)

Simon Michaux ~36 000 TWh
https://www.irena.org/Digital-Report/World-Energy-
Transitions-Outlook-2022#page-2



KYSYNTÄNÄKYMIÄ
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TARJONTANÄKYMIÄ
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TARJONTANÄKYMIÄ
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EV battery raw materials



VÄLIYHTEENVETO

KYSYNTÄÄ ON, MUTTA ON MYÖS RAAKA-AINEITA…

…NOUSEVAT METALLIHINNAT LISÄÄVÄT TALOUDELLISESTI HYÖDYNNETTÄVISSÄ OLEVIEN RAAKA-AINE VARAN MÄÄRÄÄ.

…HISTORIALLISESTI TUOTANNON JA KÄYTETTÄVISSSÄ OLEVIEN VARANTOJEN SUHDE PYSYNYT “SAMANA”

…SO, WHY WORRY?
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RAAKA-AINEIDEN SAATAVUUDEN TURVAAMINEN

Lähtökohdat 2000-luvulle tultaessa



HAASTEITA ‒ OSAAJAT
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Lähtökohdat 2000-luvulle tultaessa
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HAASTEITA ‒ GEOPOLITIIKKA
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”The European Union's dependency 
on metal imports is somewhere 
between 75% and 100% depending 
on the metal.”

HAASTEITA ‒ GEOPOLITIIKKA



HAASTEITA ‒ RAAKA-AINESEKTORI JA SYKLISYYS
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Mining company executives' preference 

for safe, short-term returns has led to a 

massive underinvestment in new copper 

mines and exploration, jeopardizing the 

metal-intensive energy transition.

The shift toward decarbonization will 

require vast amounts of copper to extend 

transmission lines, install new wire in 

renewable power sources, and electrify 

existing appliances and cars. Despite 

this nearly certain demand, the mining 

industry has spent the past decade 

moving much of its profits away from 

finding and developing major new 

copper 



HAASTEITA ‒ MALMIEN LAATU
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Spencer, S and 
Sutherland, D 
2000. Stereological 
correction of mineral 
liberation grade 
distributions 
estimated by single 
sectioning of 
particles. Image Anal 
Stereol 2000;19:175-
182

https://www.at-minerals.com/en/artikel/at_Zerkleinerung_Comminution_3154540.html

Source: Wood Mackenzie



HAASTEITA ‒ MALMIEN KOMPLEKSISUUS
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The metal wheel (after Reuter et al. (2005) and Verhoef et al. (2004)

Number of CRMs and GEMs are 
typically by product (e.g. Co) and in 
many cases a processing problem

For some CRMs, albeit 
important/critical, the global 
consumption volume low and hence 
they are unattractive for exploration 
companies

Critical Raw Material´s (CRM) & Green Energy 
Transition Materials (GEM)



HAASTEITA ‒ ETSINTÄ MUUTOKSESSA
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In Canada (reflects the global trends)

In 2021

2% Coal

3% Iron ore

5% Others

1% Diamonds

4% Uranium

20% Base metals

65% Gold

Base metals: Cu, Ni, Zn, Pb

R. Schodde (2022)

HAASTEITA ‒ KUKA ETSII JA MITÄ?

“Majors are shifting risks 
to juniors”

…and juniors go for the gold?



HAASTEITA ‒ KAIVOKSEN “INELASTISUUS”
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https://baxtel.com/data-center/lefdal-underground-
mine/photos

Vaikka hinnat nousevat louhintasuunnitelman muuttaminen voi olla vaikeaa
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• Increasing demand (and prices) of raw materials 
resulting moderate increase in exploration activity 
during past 5 years

• W-Europe including EU 3 % 
• Dramatic decline in China since 2016

HAASTEITA ‒ KUKA USKALTAA INVESTOIDA?

“the mining industry needs to invest $1.7 
trillion over the next 15 years to supply 
enough metals for renewable tech, 
according to consultancy Wood 
Mackenzie.”

https://www.woodmac.com/news/opinion/faster-decarbonisation-and-mining-a-crisis-of-confidence-or-capital/


HAASTEITA ‒ MUUTTUVATKO VARANNOT VAROIKSI? 
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HAASTEITA ‒ LÖYTÖJÄ TARVITAAN LISÄÄ

12/2/2022 22

Elevated copper exploration budgets over the past several years 

has not led to a meaningful increase in the number of recent major 

discoveries. While the volume has increased by 50 million tonnes 

compared to our analyst last year, most of the increase came from 

assets that were discovered in the 1990s.

With copper demand expected to outpace refined copper 

production, the industry is not making enough new, high-

quality discoveries to support the long-term pipeline.

Although a significant amount of copper has been added to the 

1990-2021 total discovered compared with the period in our 2021 

analysis, the downward trend in rate and size of major discoveries 

over the past decade continues. All the new copper came from 

older, well-developed discoveries from the 1990s. In fact, we 

have only been able to identify three additional discoveries 

over the past five years, which added only 5.6 Mt. This is a 

direct result of companies shifting more of their exploration 

budgets toward known deposits and existing mines — a 

decadelong trend identified in our annual Corporate Exploration 

Strategies study. Additionally, given the 50.7% increase in the 

London Metal Exchange average copper price year over year in 

2021, it was to be expected that older, producing assets would 

reflect price-related adjustments to reserves and resources.

https://www.spglobal.com/marketintelligence/en/news-insights/research/copper-discoveries-declining-trend-continues



HAASTEITA ‒ PITENEVÄ KEHITTÄMISHORISONTTI
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(Lax et al., 2017, muokattu)



HAASTEITA ‒ MUITAKIN 
AJUREITA EDELLEEN
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”With the expansion of urban 
areas, the world’s material 
consumption is expected to grow 
from 41.1 billion tonnes in 2010 to 
about 89 billion tonnes by 2050.” 
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SIKSI…PERUSTELTUA

June 2022



METALLIT VIVUTTAVAT KOHTI HIILIVAPAATA TULEVAISUUTTA
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+Wastes

+Wastes/leaking gasses etc.



EDISTÄMME HYVIN KONKREETTISESTI SÄHKÖISTYMISEN
MAHDOLLISUUKSIA
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YHTEENVETONA

Muuttuvat ja kasvavat materiaalitarpeet tulevat haastaman raaka-

ainetuotantoketjun. Vaikka erityyppisiä varantoja on, ne eivät

välttämättä muutu varoiksi tarpeeksi nopeasti (tai koskaan). Tämä

lisää riskiä erilaisista saatavuusongelmista. Etsintää, 

kaivosinvestointeja, sujuvaa luvittamista, paikallista hyväksyntää, 

kierrätystä ja kuluttamisen hillintää, kaikkea tarvitaan - keskustelu

strategisesta autonomiasta kriittisten raaka-aineiden ja energian

osalta pysynee aktiivisena…

“The scarcity of mineral resources is ultimately neither physical nor 

geological, but rather political, economic and environmental: it 

mostly depends on the energy, environmental and societal price 

that humankind is willing to pay in order to access them.” 

12/2/2022 28




