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Linear Economy

Extraction Production Use Rubbish



Linear Economy

 No (longer) works!

 Resource exhaustion (garbage piling on)

 volumes, speed and acceleration make the issue 

more urgent

Extraction Production Use Rubbish



Extraction

Today’s topic...

supply of raw materials for 

production



Some data

http://www.wmc.org.pl/sites/default/files/WMD2018.pdf



More data



Impact and Consequences

 Long-term effects:

 sustainability

 climate change

 Short-term effects:

 environmental impact

 social impact



Material at Risk of Exhaustion



Materials used in a Mobile Phone 

(Battery)



Materials used in a Mobile Phone 

(Shell)



Materials used in a Mobile Phone 

(Electronics)



Materials used in a Mobile Phone 

(Screen)



Materials used for Electronics

https://www.pcworld.com/article/2013092/the-periodic-table-of-tech.html

https://www.compoundchem.com/2015/09/15/recycling-phone-elements/

https://www.pcworld.com/article/2013092/the-periodic-table-of-tech.html
https://www.compoundchem.com/2015/09/15/recycling-phone-elements/


Critical Materials

 Periodically, the United States and the 
European Union provide a list of critical 
materials according to two criteria: economic 
importance and supply risks

 2011 → 14
2014 → 20
2017 → 27
(https://ec.europa.eu/growth/sectors/raw-
materials/specific-interest/critical_en )



 Let’s try to see ourselves in a world 

... without electronics



 Let’s try to see ourselves in a world in which the 

materials needed to assemble electronic circuits 

 .... were found only in China 

…. found only in... (a country of your choice)

 (90% of rare earths are extracted in China) 



Climate change

https://en.wikipedia.org/wiki/An_Inconvenient_Trut

h

https://www.imdb.com/title/tt6322922/videoplayer/vi

1430763033?ref_=tt_pv_vi_aiv_1

https://en.wikipedia.org/wiki/An_Inconvenient_Truth
https://www.imdb.com/title/tt6322922/videoplayer/vi1430763033?ref_=tt_pv_vi_aiv_1










 ... so, why is Africa an underdeveloped continent? 
(*)



(*) approximating a little



The resource curse?

 Resource curse: regions with an abundance of 
natural resources, particularly non-renewable 
resources, tend to have lower economic growth 
and worse development

 Reasons

 Conflicts

 Corruption

 Increased volatility due to resource prices

 Lack of diversification

 ...



 Some “collateral” effects of production and 

mining...



… immediately

 Each phase of a product’s life cycle has 

environmental and social

effects (positive or negative ... and, in many 

cases, some positive and other negative)

 What are those that concern mining, in your 

opinion?



Environmental impact

 Change of land use (sites, 
infrastructures,...)

 Pollution
(mining waste by-products)

 Health

 Local and global 
consequences



Social impact

 Displacement of individuals and groups to 

access resources



Apartheid

 “Separation” system in force in South Africa 

from the post-war to the nineties

 Petty apartheid and Grand apartheid



By Htonl - Own work. Bantustan boundary data from the Directorate: Public 

State Land Suppo​rt via Africa Open Data, CC BY-SA 3.0, 

https://commons.wikimedia.org/w/index.php?curid=25392438

Grand Apartheid



Social impact

 Working conditions

 “Craft” mining: 10 to 25 
percent of the world’s 
cobalt production and 
about 17 to 40 percent of 
production in Congo

 Shenzen and processing 
with hazardous products 
(cleaning screens with 
toxic materials)



Social impact

 Conflicts

 complex 

supply chain



Social impact

 Revenue distribution

 Example: Cobalt

 Kolwezi, Congo ($2-$3/day)

 Musompo ($881/ton 16% 
cobalt rock)
Zambia, Tanzania

 Zhejiang Huayou Cobalt, 
China

 $ 20,000 to $ 26,000 per ton

 LG Chem

 Tesla, Apple, Amazon, ...

https://www.google.it/maps/place/Kolwe

zi,+Repubblica+Democratica+del+Cong

o/@-

0.8896887,23.9204147,3.59z/data=!4m

5!3m4!1s0x1979e57971072e4f:0xa23ff3

e3cd0d2277!8m2!3d-

10.7275273!4d25.5088914



CSR

 Corporate Social 

Responsibility



What can we do?

 As consumers

 As citizens

 As politicians

 As entrepreneurs

 As communicators
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