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Motto: Agir pour réduire les impacts (négatifs) environnementaux 

et sociétaux des TICs (Technologies de l’Information et de la 

communication)

"Act to reduce the negative environmental and societal impact of 

ICT" 

http://ecoinfo.cnrs.fr/

Members are Engineers, Researchers, Students 
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Agenda

» Context of the talk

» Metals and Semiconductors in ICT

» Sources of environmental, societal impacts

» Predictions on future with BAU

» Other paths?
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Context

Google Requests

30 000 billions pages indexed by Google.

20 billions sites visited by Google each day.

3,3 billions requests each day (100 billions per month).

15% of requests are new requests (500 millions per day) !

YouTube

Monthly active users: 1,5 billion

Views per day: 4 billions

https://www.dealsunny.com/mobile-usage-statistics/
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millions

Context
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Context
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Metals in a smartphone…
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Some numbers for all smartphones

Metal Quantity for all 
smartphones 

Cobalt 5670 tons

Silver 270 tons

Gold 27 tons

Palladium 9.9 tons (3% of world 
production)

Neodymium 45 tons

Praseodymium 9 tons
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Sources of environmental and societal 
(negative) impacts

» Extraction 

» Production

» Transportation

» Manufactoring

» Usage

» Waste
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Extraction
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Extraction

» Needs energy, depending on the concentration of metals in mine ore 

Steps Direct Impact Indirect Impact

Mining and Processing Dynamiting and Breaking 
ores

Production of floatation 
agents

Smelting and Refining Heat and Electricity Production of acids and 
dissolvants

Metal manufacturing Electricity Production of equipments 
for manufacturing
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Energy needed to produce raw 
metals

Energy needed to produce raw 
metals

Energy needed to produce raw 
metals
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» 3R 

» Reduce

» Re-Use

» Re-Cycle

» + Re-Think

» Substitution (one metal by another, not 
found yet for most of them)

Sources of environmental and societal 
(potentially positive) impacts

mailto:pierson@irit.fr


pierson@irit.fr

17

pierson@irit.fr

Interests in Recycling
Concentration
in metal (2002)

Concentration
in electronic boards 
(2014)

Ratio (min-max)

Copper
Tin
Gold
Silver

Metal              Quantity per ton         Market Value as 30/06/2016        Value

Others

to
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Recycling, what? 
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Recycling, who ?

» Mainly in China, India, Africa

» EU, USA, Japan sending their treasures out… 
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Sources of environmental and societal 
(positive) impacts

» ICT is also positive for the environment

» Virtual meeting, e-Books, streaming, e-
shopping, 

» Climate Change prediction (GIEC)

» e-Farming, 

» security, 

» …
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But be careful to the rebound 
effect

Better performances —> new Apps
No headphone plug —> Bluetooth
Camera 12 MegaPixels —> Storage
….

Innovation

mailto:pierson@irit.fr


pierson@irit.fr
22

Predictions on the future

» Exponential growth of ICT "needs"

» Metals depletion

» Exogene threats (example: Copper in Chili, 
water shortage and electrical 
infrastructure)

» Avoiding replacing devices

» Recycling at scale if price grows

» Norms and legal obligations
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70 years ago, it was expected to deplete after 30/40 
years, like today… 
In fact, Copper extraction is driven by demand…
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Expected date of depletion of reserves (4 hypothesis)

But while Cu is used since 8000 y., others only since 20y : the 
study of the reserves is not well established…
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Be careful: the extraction of small metals is only a sub-product 
of others —> Necessity to extract first Pb, Cu, Zn, Sn, Al
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Critical metals

The 20 critical materials for Europe in 2014
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A market dominated (mainly) by China 
for small metals
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Geopolitics… 
The example of Tantalum (used for 

capacitors)
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Pressure on metals 
: conflicts to get the 
resources 
(example: RDC) 

Pressure on metals 
: less concentrated 
materials 
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And all these metals…

» … are also used in 

» cabling for Internet AND 
Electricity (Copper, for instance 
the EU have a 40000km more 
Copper lines Plan for electrical 
safety in HV, 2030) —> large 
production, large impact 

» other industries, especially for 
small metals in renewable 
energies 
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Disruptive Technologies ? 
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Other ideas ? 
» Asteroid Mining 

» Quantum Computing ? 

» Neuromorphic Computing ? 

» No Computing ? 

» Do we really need all this ?
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Thanks for your attention

(c) Géo
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Credits

» José Halloy, Univ. Paris Diderot : http://web-and-
philosophy.org/event/la-question-de-la-durabilite-des-
technologies-de-calcul-et-de-telecommunication-jose-halloy/

» Olivier Ridoux, Univ. Rennes : http://ecoinfo.cnrs.fr/wp-
content/uploads/2015/01/tic-et-metaux-Olivier-Ridoux.pdf

» Eric Drezet, CNRS : http://ecoinfo.cnrs.fr/?p=11396

» Françoise Berthoud, CNRS : http://ecoinfo.cnrs.fr/wp-
content/uploads/2015/01/Annecy-30-nov-2016.pdf

» Report at the French Senate (for mobile phones) : 
https://www.senat.fr/rap/r15-850/r15-8501.html#toc17

» and ALL cited in these presentations / documents  
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