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Mining mineral resources for ICT: geology, engineering… 
what else (for LCA)?

environment, economics, social, societal, ethics, philosophy, geopolitics,
history, law, health, teaching, popularization, …



Circular economy (applied to geological resources)

Reject – Reduce

3 domains
7 pillars

Relocate the extraction in Europe

Reuse – Repair – Redistribute – Refurbish – Repurpose – Remanufacture 
Recycle – Recover – Return 

© ADEME
Agence de la transition écologique 
(France)

Prevention	and
efficient	

management	of	
resources

New fabrication tools/concepts



Copper price

economics,	history,	teaching

Low investments in geological resources

Low investments in human resources

Years



1. Mining companies

Multinationals - Majors/Juniors, …

Where?

Mainly out of EU

economics <>	environment

High technology – robots/machines



local questionable conditions of work





ethics,	health



L’Echo, 5 mars 2014

mediatisation



2. Artisanal mining Out of EU

© MRAC

ethics,	health,	societal



© De Putter - MRAC



© De Putter - MRAC
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© De Putter - MRAC











Tshibangu, 2007
Tshibangu (2007)

« artisanal ingots »

« ingots from companies »

economics (secretive),	ethics





RELOCATE

Back to 
« local » 
mining

(in Europe)

Short supply chain
(extraction close to the 

processing and markets)

Ý circular economy
ß bad conditions



1. Transport of raw materials:
- - « direct » costs

- environnemental costs

(0.1 EUR/km/ton) 100.000 tons - 300 km = 3.000.000 EUR



2. Imports of raw materials

The EU is highly dependent on imports of raw materials. 
Report EU (2009)

CRM
NOT ONLY METALS

NOT SAME EVERYWHERE



2020 Critical Raw Materials (new as compared to 2017 in bold) 
Antimony Hafnium Phosphorus 
Baryte Heavy Rare Earth Elements Scandium 
Beryllium Light Rare Earth Elements Silicon metal 
Bismuth Indium Tantalum 
Borate Magnesium Tungsten 
Cobalt Natural Graphite Vanadium 
Coking Coal Natural Rubber Bauxite 
Fluorspar Niobium Lithium 
Gallium Platinum Group Metals Titanium 
Germanium Phosphate rock Strontium 

	

Spatial-temporal	evolution - teaching (popularization)



As global demand for critical raw material grows, primary raw 
materials will continue to play a key role. Mobilising Europe’s 

domestic potential better is an essential part of the EU becoming 
more resilient and developing open strategic autonomy.  

Europe has a long tradition of mining and extractive activities. It is 
well-endowed with aggregates and industrial minerals as well as 

certain base metals such as copper and zinc. It is less successful in 
developing projects to source critical raw materials, even though 

there is significant potential for these. 
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52020DC0474

geopolitics,	law



https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52020DC0474



In 
my

garden?

Major
elements

%

Minor 
elements

ppm
(0.0001 %)

Nd
0.0027 %

99,64

Yans’ garden



« old » Pb-Zn ores 
(1.100.000 tons Zn / 130.000 tons Pb)

=> « new » ores



Unfavourable verdicts by 
CITIZENS

Municipality
Region

Meeting with citizens
(local residents)



Manage NIMBY (Not In My BackYard) Economic
growth

Respect	of	the
environment

Citizen
engagement

Social
equity

Sustainable
development

Here and elsewhere



« Local » point of view Mining?

… pollute…
… smell…
… make noise…
… « not friendly »…

Citizen (1)

health,	societal



… destroy the fauna and flora…

1996

2008

« Local » point of view Mining?Citizen (2)

environment



… increase the cartage…

« Local » point of view Mining?Citizen (3)

health,	environment,	land	management	



… destroy the landscape
during the mining…

« Local » point of view Mining?Citizen (4)

environment,	land	management	



« Local » point of view Mining?Citizen (5)

… destroy the landscape 
after the mining…

environment,	land	management,	citizenship (teaching)	



… Big money…

« Local » point of view Mining?Citizen (6)

economics,	societal



…dangerous for workers…

Utah, mines Cu, avril 2013

« Local » point of view Mining?Citizen (7a)

health



Moha, 2011

« Local » point of view Mining?Citizen (7b)

…dangerous for workers…

health



… stress due to economic shortage…

« Local » point of view Mining?Citizen (8)

economics,	sociology



… geological/scientific knowledge/lingo…

« Local » point of view Mining?Citizen (9)

teaching (popularization)



… geological/scientific knowledge/lingo…

« Local » point of view Mining?Citizen (9)

economics /	teaching (popularization)



… Geopolitical stresses…

« Local » point of view Mining?Citizen (10)

Fe

geopolitics



In

geopolitics



https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52020DC0474



Marcinelle, Bois-du-Cazier, 
1956

262 people killed

… immigrations
… extreme conditions 
… « Germinal » 
… firedamps
… difficult conversions

« Local » point of view Mining?Citizen (11)

history,	sociology



Wind turbines - photovoltaic cells - batteries

World Bank (2017) published a report 
highlighting the potential consequences of the 
increase of low-carbon new technologies on 
demand of several raw materials.

« Local » point of view Mining?Citizen (12)

Questions about sustainable development

sociology,	teaching



History

Economics

Engineering

Geology

Political Sciences
Law

Teaching (popularization)

Quantify for LCA?

Land
management

Sociology

CONCLUSION
Required ores for our future daily needs(?)

Philosophy



Clays
Wallonia

Merci

Gourd	of	the	digger
New	Caledonia

Thanks


