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9.5 billion people expected to live on the 
planet by 2050 

3 billion more middle-class consumers 
forecast  in the global economy by 2030 



Concentration of critical minerals 

EU Raw Materials Initiative, June 2010 



Endangered Elements 

•  As much gold in 1 tonne 
of computer scrap as in 17 
tonnes of gold ore 

•  Concentration of platinum 
in the dust on the streets 
of Birmingham is higher 
than in the ore it came 
from 

•  More copper above the 
ground in use that left in 
viable supplies 

•  Rh mining generates     
30,000 kgCO2 per kg  Chuquicamata mine, Chile 



Newman iron ore mine, Pilbara, Australia – Google Earth 



Secondary Metals 





Elements in a Mobile Phone 
Roughly 40 different elements 
H, Li, Be, C, N, O, F, Al, Si, S, Cl, 
K, Ca, Ti, Cr, Mn, Fe, Co, Ni, Cu, 
Zn, Ga, As, Br, Sr, Y, Zr, Ru, Pd, 
Ag, Cd, In, Sn, Sb, Ba, Ta, W, Pt, 
Au, Hg, Pb, Bi, Nd. 
  
mobile phone weighing 100 
grams, contains  

13.7 g of copper 
0.189 g of silver 
0.028 g of gold 
0.014 g of palladium 
 

Source: Basel Convention, 2006; Lindholm (Nokia report), 2003 



Approaches 



80% of senior executives from global 
manufacturing companies cite mineral and metals 

scarcity as a pressing issue (PWC, Dec 2011) 

67% see this evolving into an area of opportunity, 
including the possibility of adopting alternative 
approaches or substitutes (PWC, Dec 2011) 



Consortium 



CRM_InnoNet 

•  Critical Raw Materials Innovation 
Network – Towards an integrated 
community driving innovation in the field 
of critical raw material substitution for 
the benefit of EU industry. 



Substitution:  





Materials Application 



•  What are the raw 
materials used for? 

•  Are there alternative 
materials or 
technologies? 

•  What are their relative 
merits? 

Material-led approach 



Materials mapping 

http://www.criticalrawmaterials.eu/documents/ 



Application-led approach 

•  Energy 
•  ICT and Electronics 
•  Transport (Automotive and Aero) 



Example of statistical analysis  





Prioritisation of roadmap themes 

1.  Motors and drives 
2.  High value alloys 
3.  PCBs and electronics 
4.  Batteries and accumulators 
5.  Photonics high end optics 
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In addition, all of these applications rely on complex electronics 



Ø  Substitution strategies for 
CRM in priority sectors and 
applications 

Ø To 2030 (by exception to 
2050) 

Ø  Technical and Non-technical 
barriers 

 



Ø  Current Policies 
Ø  International learnings 
Ø  Success criteria for      

 substitution 
Ø  Vision 
Ø  Political requirements 
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Project Website 

www.criticalrawmaterials.eu 



www.criticalrawmaterials.eu 

susanne.coles@ktn-uk.org 

claire.claessen@ktn-uk.org 

Twitter: @CRM_InnoNet 



“It is not the strongest of the species 
that survives, nor the most intelligent, 
but the one most responsive to 
change.”     Charles Darwin 


