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WORLD IN THE FUTURE?
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1 kWh Wind/Photovoltaic Energy 

 20-50x >> Cu 

 90x >>> Al 

 15x > concrete

 50x >> glass 

(5-18% annual increase) 

than coal-fired power plant

Nature

Vidal et al. (2013)

METALS

NON METALS
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Reject – Reduce – Reuse

3 domains

7 pillars

Repair – Redistribute – Refurbish – Repurpose – Remanufacture 

© ADEME
Agence de la transition écologique 
(France)

Circular economy (applied to geological resources) IN THE FUTURE
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3 domains

7 pillars

Recycle – Recover – Return 

© ADEME
Agence de la transition écologique 
(France)

New fabrication tools/concepts

Reject – Reduce – Reuse

Repair – Redistribute – Refurbish – Repurpose – Remanufacture 

Circular economy (applied to geological resources) IN THE FUTURE
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IN THE FUTURE
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cycles

1 2 3 4 5 6 7

Recyclage 90%
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Circular economy (applied to geological resources)

3 domains

7 pillars

Supply the loop

Recycle – Recover – Return 

© ADEME
Agence de la transition écologique 
(France)

New fabrication tools/concepts

Reject – Reduce – Reuse

Repair – Redistribute – Refurbish – Repurpose – Remanufacture 

Mining IN THE FUTURE
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« sustainability » = 2°C scenario (CO2 emissions)

Idem GIEC
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x 2.3 for NON metals
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FUTURE?

Back/increase « local » mining (= in Europe)
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1. Transport of raw materials:

- « direct » costs

- environnemental costs

FUTURE?

Short supply chain

2. Mining in Europe => European citizen involved

3. Imports of raw materials

The EU is highly dependent on imports of raw materials. 

Report EU (2009)

Back/increase « local » mining (= in Europe)
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https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52020DC0474

Perception of mine/quarry by 
Belgian/West European citizen?

 Analogy with EU
CRM (Critical Raw Materials) 

METALS

?
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« old » Pb-Zn ores/districts 

=> « new » ores/districts

La Calamine
Plombières
Moresnet

…
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Nicron France S.A. in Goossens 2014

5 km structure minéralisée
1 km sondé

1,7 Mt 

11%Zn

2% Pb

30g/t Ag

Teneurs moyennes des mines européennes :
6.7% Zn 

1.69% Pb 

Teneurs des gisements Belges exploités: 
15% Zn
3% Pb

Profondeur d’exploitation jusqu’à 1000 m
Profondeur gisements Belges: 200-300 m
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« old » Pb-Zn ores/districts 

=> « new » ores/districts
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Meeting with citizen
(local residents)
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Manage NIMBY (Not In My BackYard)

Here = elsewhere
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« Local » point of view Mining?

… pollute…

… smell…

… make noise…

… « not friendly »…

Citizen (1)

health, societal
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… destroy the fauna and flora…

1996

2008

environment

« Local » point of view Mining?Citizen (2)
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… increase the cartage…

health, environment, land management 

« Local » point of view Mining?Citizen (3)
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… destroy the landscape

during the mining…

environment, land management 

« Local » point of view Mining?Citizen (4)
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… destroy the landscape

after the mining…

environment, land management, citizenship (teaching) 

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

economics, societal

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

http://www.umicore.com/
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…dangerous for workers…

Utah, mines Cu, avril 2013health

« Local » point of view Mining?Citizen (7a)
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…dangerous for workers…

Utah, mines Cu, avril 2013health

« Local » point of view Mining?Citizen (7b)
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…dangerous for workers…

Utah, mines Cu, avril 2013ethics, health

L’Echo, 5 mars 2014

« Local » point of view Mining?Citizen (7c)
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… stress due to economic shortage…

economics, sociology

« Local » point of view Mining?Citizen (8)
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… geological/scientific

knowledge/lingo…

teaching (popularization)

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

Lack of basic knowledge
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… Geopolitical stresses…

geopolitics

Fe

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



80 ans Fediex – 20 mai 2022 32

Marcinelle, Bois-du-Cazier, 

1956

262 people killed

… immigrations

… extreme conditions 

… « Germinal » 

… firedamps

… difficult conversions

history, sociology

« Local » point of view Mining?Citizen (11)
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Questions about 
sustainable development

sociology, teaching

Global INCREASE DEMAND
Fe, Al, Co, Ag, Cu, Pb, Li, Mn, Ni, Zn, In, Mo, Nd + NON METALS 
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oil

gaz

coal

wind

solar

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

80 ans Fediex – 20 mai 2022 34sociology, teaching
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« against-recycling »

Sciences (sustainable dev.) - Teaching

« Local » point of view Mining?Citizen (13)
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Limits other

land uses

Land use, economics

« Local » point of view Mining?Citizen (14)
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« against » 

our (new) relations 

with Nature

« Local » point of view Mining?Citizen (15)
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Industries

Research centers

Administrations

Citizen

SOLUTIONS ?
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La Libre Belgique, 25-11-17

Vulgarisation Informer le citoyen aux sciences de la Terre
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Vulgarisation Informer le citoyen aux enjeux des ressources du sous-sol
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Vulgarisation Informer le citoyen aux enjeux des ressources du sous-sol
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Naturellement intégrée

Vulgarisation Informer le citoyen aux enjeux des ressources du sous-sol
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https://www.youtube.com/watch?v=5gs5XcgvlCw&feature=youtu.be

https://www.ted.com/talks/mine_de_rien

Cours « Anthropocène. Gestion des ressources naturelles »

Vulgarisation Informer le citoyen aux enjeux des ressources du sous-sol

https://www.youtube.com/watch?v=5gs5XcgvlCw&feature=youtu.be
https://www.ted.com/talks/mine_de_rien
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Décideurs politiques sont demandeurs 

en vue de décisions argumentées, raisonnées, crédibles et rentables

Séance publique de Commission de l'environnement, de 

l'aménagement du territoire et de la mobilité du Parlement wallon le 11 

octobre 2011 : […] nécessité d'une gestion stratégique de la 

ressource carrière dans notre région, et ce, afin que chaque 

décision ne soit plus systématiquement remise en question, à tort 

ou à raison, et que l'intérêt général puisse être garanti.

Informer Responsables politiques
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Territoire(s) wallon(s), 2, 23-34 (2008) 

Inventaire actualisé et dynamique des ressources/stériles

Etude Incitec (2006)
Etude Poty (2001-2002, revue en 2010)

Informer Responsables politiques
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Which quarry for tomorrow?
Partnership between the raw materials industries and the scientific research
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History

Economics

Engineering

Geology

Political Sciences
Law

Teaching (popularization)

Exploitation and 

management of Raw 

Materials

Land
management

Sociology

CONCLUSION

Philosophy

Industries

Research centers

Administrations

Citizen
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Clays
Wallonia

Merci

« Gourd of the digger »
New Caledonia

Thanks


