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La partie immergée de l'iceberg : infrastructures

Access network
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Plus de trafic = Plus de ressources = Plus de gaz a effet de serre

Digital share of GHG emissions
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500 Energie consommée par les TIC

Devices

19%
Data
centers
6%
16% . Other
Networks
~45% of consumed
power for the fabrication
11% of ICT equipment
Smartphones
17% Computers 11% TVs
B Use [ Manufacturing
Source: Lean ICT - Towards Digital Sobriety / ©DW

The Shift Project 2019



Energie consommeée au niveau d’un Smartphone

iPhone 8 life-cycle carbon footprint
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Production Transport End of life Use phase Network Network
device energy  energy

Assumptions: energy (cellular) (WiFi)

* Lifetime = 3 years

* Cardriving GWP =120g CO.e /km
» Carbon footprint expressed in terms of Global Warming Potential (GWG)

* Flectricity production GWP =560 g CO.e /kWh = 160 g CO.,e /MJ (World average)

> 80% of
consumed power
for the fabrication
of the Smartphone

Lifetime = 18 months

[Prof. D. Bol, UCLouvain]



La loi de Moore
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Evolution de la microélectronique — Pression sur les matériaux
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Evolution de la microélectronique — Pression sur les matériaux
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Evolution de la microélectronique — Pression sur les matériaux
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Procédés plus complexes, plus de circuits intégrés vendus...

Number of Process Steps
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Chip unit fab energy: + 7% / year (techno scaling)
+ 9% / year (consumption, obsolescence)

+ Chip unit sale:

975.0
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705.6
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Global chip fabrication

energy footprint:

+16% / year

[Prof. D. Bol, UCLouvain]



Extraire toujours plus

Oxygen Abundance of elements in Earth’s crust
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[Prof. M. Ashby, Cambridge Univ.]

Quantité d’énergie toujours plus importante par quantité de matiere extraite



Réduction de la concentration en minerai dans la roche
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[Natural Resources, Neither Curse Nor Destiny, p. 190, Lederman & Maloney]



https://books.google.fr/books?id=izfIXniUJ7IC&pg=PA190#v=onepage&q&f=false

Lien entre extraction de matiere et énergie
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Aujourd’hui, 90% = Extraction et traitement du minerai : dynamitage, concassage, flottation


https://doi.org/10.1016/j.jclepro.2009.09.020

Part dans la production mondiale
Source : Commission européenne
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Blood minerals: Democratic Republic of Congo where army groups manage the mines. Since the 90’s

several hundreds thousand people have died due to mine conflicts.



Dépendance Nord-Sud

La technologie n’est pas neutre

Electronics waste Poor recycling under extreme dangerous conditions
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[Documentary: La tragédie électronique, ARTE 2014]

Environmental & human disaster



La société digitale a deux vitesses

Equipements connectés par personne

' 7,8 . Etats-Unis
’ Europe de 'Ouest

. Chine

. Pays en voie de développement

‘ Moyenne mondiale

' ! o . i S|
0 10 20 30 40 50 60 70 80 90 100

Un monde globalisé

Emissions de CO. par personne attribuables au numérique

(en tonnes de CO-/an) - Flux de la matiere et des richesses

- Ou sont les gagnants et les perdants

- Dominants-Dominés

) 1 2 3 4 5 6 7 8 9 10
[LaRevueDurable, no. 63, 2019]



If business as usual...

In the absence of urgent and concerted action, rapid growth and inefficient use of natural
resources will continue to create unsustainable pressures on the environment.

From 2015 to 2060, Historical Trends:

more than increases by increases by increases by reduces by reduces by
doubles 43% more than 20% 25% over 10% around 20%
O
\
2 T o
Global material Greenhouse gas Area of Global Forests Other
extraction emissions agricultural land pasture land natural habitat
/,/"’—- S~
International

Groupe International d’Experts sur les Ressources (GIER)
www.resourcepanel.org

Resource
6 Panel



L'économie circulaire

System-wide Life-Cycle Thinking PuzzlePhone.

“Making More of Less”
The ecodesign approach is divided into seven steps, guiding us in the design and manufacture of sustainable products

—[1[]

s D A _

MATERIALS MANUFACTURING PRODUCT DISTRIBUTION USE
DESIGN REPARE
THINKING MAINTAIN END OF LIFE

UPGRADE

REMANUFACTURING

RECYCLE
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Copyrights © 2017 Tapani Jokinen Circular Devices



[UMICORE]

Le recyclage : une solution pour les déchets électroniques ?

Gold

Only 17 out of 60 elements
Only 4-5 are profitable

Gold pays for the others

No more interesting if less
than 20 grams of gold per ton

of WEEE

Not profitable because raw
materials are really too cheap



Think, design, innovate and act differently

Sustainable Development...

Innovate with limits!



Approche systémique 5-steps towards sustaina bility

5. Débat de société, choix, vision,...

4. Synthese, compris, contradictions,...
Impact surles 3 P

3. Recherche des faits, impacts mesurés
et mesurables de la technologie

| Lagusierios |

-
-
o

- - |
o EEorramres ||

Fact-finding Niveaux indicateurs

2. Parties prenantes, leurs intéréts, leurs
Stakeholders 7 = _ influences, les leviers, les contraintes,...

%
The articulation® A A

1. Besoin, contexte, impact désiré,...
[M. F. Ashby, book: Materials and Sustainable Development]



4. La synthese, impact surles 3 P

5. Débat de société, choix, vision,...

Human and social capital - People
Health? Wellbeing? Convenience 7 Cuffure?
Tradition? Associations? Perceptions?
Contributes fo equality? Morality?

Natural capital - Planet
Can prime objective be mef?
Are sfakeholder concems addressad?
Are there unwanfed consequences

Manufactured capital - Prosperity
Cost — Benefit? (Cost facts vs. Eco facis)
Legifmacy 7 (Conformiy with law)

(<) Some PV panels use critical elements for

satisfaction in meeting energy needs locally

(<) Rapid expansion can require more energy
than existing PV installation can , at the time,
produce

Materials their manufacture: silver, indium, gallium,
tellurium
(<) Solar PV electricity is at present more
(+) Solar PV has great potential as a expensive than that from national grids
(+) There is an element of personal long-term source of renewable energy (+) Sular_’ PV seen as 4 cushion againsi_:
Energy fluctuating energy prices and uncertain supply

(-} Expanding PV generation beyond 20% of
national need will require grid-scale energy
storage

Environment

(+) Solar PV widely accepted as one path
towards renewable energy.

(+/=) Solar PV power is carbon free but
manufacture of the hardware is not. Rapid
expansion can cause temporary increase in
carbon emissions

(+) Subsidies and feed-in tariffs (FITs) have

facts)

renewable energy generation.

Legislation stimulated very rapid expansion of solar PV
installation
-} The reduction of the FIT means the
. (+/-) Solar PV is promoted as a good pay-back time for solar PV is at present long
Economics investment: “better than your pension™. ltis . . -
not clear that this is true. (+) Cc_st. parity of PV wrs commercial utility
electricity is on the horizon
Soci (<) Solar farms require a large area and are (+) The solar PV industry creates high
ciety found objectionable by some, on visual grounds technology employment
i + re are objectors, solar + e environmental picture is one o + inancial picture, like the environmenta
Synthesis Although the bj lar PV /=) Th i | pi i f The fi ial pi like the i |
{the most telling attracts less opposition than other types of short-term loss for longer-term gain. one, is that of short-term loss for long-term

gain




Research differently

European Nanoelectronics consortium on sustainability (ENCOS)

* Reduce the power consumption and industrial waste

* Substitute or decrease the use of toxic, hazardous, and critical raw materials

* Extend the lifetime of electronics devices by design

* Innovative recycling solutions

* Reduce power consumption of electronic

* Increase the transparency of the supply chain within the consumer electronics sector

* Develop new business models to overcome the planned obsolescence

* Advocacy - public authorities and governments to anticipate the new laws, labels, norms, regulations, etc.

PuzzlePhone [lUCLouvain {AUH

CAMBRIDGE
ECO_LE POLYTECHNIQUE
FEDERALE DE LAUSANNE
)\ )
— !umvenswé GrenobleJINP
~ Fraunhofer [ §jenebe ly /

IZM



Economic Business model canvas

Partners

.-

Cof fee machine
manufacturers

Activities &° | Value Customer qg | Customer
Marketing Proposition | Relationship = | Segments
: i~ 8 : -
Produc tion [il Mewbership Club M
L High End Office market
restavrant quality
Resources M| Shoe Channels ==
Pistribution channels Website and wmail order
Patent on system Branded boutiques Households
Brand Call center
Produc tion plants Retail (machine only)
Revenues
Manufacturing Pistribution é Main revenues: :Af::}:i ——
& Channels Capsules M

[A. Joyce, R. L. Paquin, Journal of Cleaner Production 135 (2016) 1474-1486]



Environmental Life Cycle Business model canvas

Supplies \uy
and
Out-sourcing

Production la

Materials ®*

Functional

Value

End-of-Life B

Distribution «ms

Use Phase

@_

Environmental Impacts

n

Environmental Benefits

[A. Joyce, R. L. Paquin, Journal of Cleaner Production 135 (2016) 1474-1486]




Social Stakeholder Business model canvas

Local
Communities

"

Governance

i

Employees

il

Social
Value

\ig

Societal
Culture

AR

Scale of
Outreach

s

End-User z'\

Social Impacts

M-
-

Socia

Benefits

[A. Joyce, R. L. Paquin, Journal of Cleaner Production 135 (2016) 1474-1486]




Conclusions - Transition vers des technologies appropriées

Les défis sont colossaux !

Une optimisation du systeme techno-économique ne suffira pas (on déplace le
probleme), une transformation profonde des modes de vie des populations les plus
riches est nécessaire

Economie circulaire, design modulaire, économie de la fonctionnalité, ... une
technologie centrée sur les besoins de base de ’"humanité en respect avec son
ecosysteme

Nécessité d’outils d’aide a la décision — Life Cycle Assessment (LCA) + continuous
technology assessment + débats publics

Le législatif comme levier de changement. Les pouvoirs publics doivent défendrent

le biens communs et oeuvrer pour soutenir les plus fragiles ici et ailleurs.



Economy

=

Quels chemins ?
Quelles visions ?
Quelles valeurs ?




Doctoral school on Sustainable ICT

https://sites.uclouvain.be/sict/

Université catholique de Louvain
Louvain-la-Neuve

September 7-11, 2020


https://sites.uclouvain.be/sict/
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Courants de pensées : est-ce que la solution sera technologique ?
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WHY THE FOSSIL FUEL CIVILIZATION
WILL COLLAPSE BY 2028,
and THE BOLD ECONOMIC PLAN
TO SAVE LIFE ON EARTH

JEREMY RIFKIN

NEW YORK TIMES BESTSELLING AUTHOR OF
THE THIRD INDUSTRIAL REVOLUTION

JEREMY RIFKIN

Est-ce que la technologie va nous sauver ?
“nous” de qui parle-t-on ?
Classes sociales, Nord-Sud, faune-flore,...
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[Les couilles sur la table] Des ordis, des souris et des hommes
https://podcastaddict.com/episode/100077123

[AFROTOPIQUES] MALCOM FERDINAND // Penser une écologie décoloniale, une écologie-du-monde
https://podcastaddict.com/episode/83329476

TED talk - Chimanda Adichie : Le danger d'une histoire unique

Il y a différents centres de production du savoir, occident, Asie, Afrique, pas idéaliser, écouter les différents récits, prendre et
construire son imaginaire

https://www.youtube.com/watch?v=D9lhs241zeg&t=131s

TED talk - Hans Rosling

New insight on poverty:

https://www.ted.com/talks/hans rosling new insights on poverty?referrer=playlist-the best hans rosling talks yo

Global population growth, box by box:

https://www.ted.com/talks/hans rosling global population growth box by box?referrer=playlist-the best hans rosling talks yo
The magic of washing machine:

https://www.ted.com/talks/hans rosling the magic washing machine?referrer=playlist-the best hans rosling talks yo

http://smarter2030.gesi.org/downloads/Full report.pdf e
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