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SOURCES :
- IFPEN website
- IEA report : the role of critical minerals in clean energy transition
- AVICENNE
- ORANO
- World Bank
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Overall, will the energy transition substitute the dependance
over some fossile ressources toward some other fossile 
ressources ?  
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China on the way to control all major substances
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MAIN APPLICATIONS
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EV APPLICATIONS 
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What is a critical or strategical metal ?

UN METAL IS STRATEGICAL WHEN:
• Used in numerous & diversified applications in the industry ;
• Can hardly be substituted ;
• Bears a significant economical value.
•Its geological reserves and/or production are geographically concentrated.

Trois types of criticity :
•géological : the multitude of applications of critical materials generates a risk of shortage ;
•economical : Few large producers controls the market
•environnemental : Polluting Emissions, consumption of energie and water for the production
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Which metals raises the main issues ?

Copper : The metal under the strongest pressure from Energy Transition needs. : Close to 90 % of known
ressources in copper shall be extracted in 2050 in a scénario of +2°C warming .
This raises the need to developp secondary production secondaire from recycling ( urban mine ).

Cobalt : Mostly a geopolitical risk,, as its mining production is concentrated in Dem Rep of Congo, a very
unstable regime .

Lithium : Its economical criticity is the main issue : 5 producers controls 90 % of the production

Nickel : A medium geological criticity with about 41 to 39 % of ressources still available in 2050 in a +2°C 
scenario.

All Metals are consumming water in competition with other usages ( agriculture, municipal potable water, 
..). The environnemental criticity is strong on this ressource for all main metals .

https://www.ifpenergiesnouvelles.fr/article/cobalt-transition-energetique-quels-risques-dapprovisionnements
https://www.ifpenergiesnouvelles.fr/article/lithium-transition-energetique-au-dela-question-des-ressources
https://www.ifpenergiesnouvelles.fr/article/nickel-transition-energetique-pourquoi-parle-t-metal-du-diable
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Main Commodities impacted
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Evolutions of needs on a STEPS vs +2°C scenario 



Mining & Metals - Executive Presentation 12



Mining & Metals - Executive Presentation 13

Raising gaps of Offer vs Demand
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Multiplication of fast track EV projects : batteries
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When Metal project dev needs time …



3 MAIN ACTORS developing the offer

CONFIDENTIAL 

Juniors tend to surf the speculation wave but, yet, are responsible 

for 60% of discoveries. Majors are more keen on production and 

thus invest more on expansion. 

Major
55%

Intermedia
te

12%

Junior
29%

Nationals
4%

2017 exploration budget repartition

($7.95B)

Article for AUS Bulletin (2015) – McCarthy (2003), Bullock (2011)

100 Juniors were followed between 2004 and 2014

52 48 20 28

Chart
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52 are in stand by; 

48 evolved

20 were acquired, 

went bankrupt or 

changed their 

activity; 28 became 

producers 

15 are still 

operating (10 under 

their name, 5 were 

bought), 4 stopped 

mining, 9 went 

bankrupt 



New Opportunities 

CONFIDENTIAL 

Non Mining Metal Resource : 

Recycling

 Recycled steel contributes to 16% of 

global supply, 

 Recycled copper contributes to 50% 

of EU supply 

 E-wastes industry in development

• Processes applied : hydrometallurgy 

(68%) and pyrometallurgy (13%). 

• Abundant resource present in Europe:  

Future local M& industry in 

developed/wealthy countries, affording to 

treat/recycle their wastes 

New resources accessible

 Due to climate change: Greenland, 

Arctic

 Subsea Mining, not yet mature :

Environmental solutions & Financial 

model still to be clarified (can we do 

something acceptable and profitable?)


