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Greening the digital transition
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Metals are the Achilles heel of the energy
and digital transitions

The green and digital transitions will lead to a drastic increase in European
demand for certain critical raw materials by 2050

Additional material consumption for batteries, fuel cells,

wind turbines and photovoltaics
in 2050 compared to current EU consumption of the material in all
applications
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Three types of scarcity

Lithium prices rose more than 400% in
1. Economic scarcity 2021; supply agreements failed to keep

up

2. Physical scarcity The world risks ‘running out of copper’

Nickel shortage caused by Ukraine war

3. Geopolitical scarcity .14 endanger e-mobility transition



From a fuel-centric to a metal-centric energy system

The rapid deployment of clean energy technologies as part of energy transitions implies a
significant increase in demand for minerals

Minerals used in selected clean energy technologies
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The energy and digital transitions compete for

the same

metals

Figure 44. Raw materials in digital technologies.

Boron: in semi-conductors and HDD
permanent magnets

Cobalt: in HDDs, semi-conductors
and integrated circuits

Gallium: in GaAs for semiconduc-
tars, LEDs, GaN semiconductors for

blu-ray, mobile phones, etc.

Germanium: glass for fiber-optic
cables, infrared optics (night-vision),
in semiconductors

Silicon: electronics grade silican in

semiconductors, SSDs and
microelectronics

Lithium: primary batteries

Manganese: in memoary storage
technologies and batteries
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In @ Copper main conductor in
electronics, connectars, printed
arcuits, wiring, contacts, 1Cs,

semi-conductars, etc.

@ Gold: connectors, switches, relay
contacts, solder joints, connection

wires and strips, memory chips and
circuit boards

@ Silver: soldering and brazing alloys,
electrical contacts and printed
circuit boards
—@ PGMs: Pd for multi-layer ceramic
capacitars, ICs and circuit boards.
Pt and other PGMs are in glass for
displays and memories
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Chromium: in stainless steels, for
plating and coatings of e\ectromc
components, pigments

Graphite: for production of
agraphene, electrically and thermally

conductive material destined for

many applications

Indium: in screens as indium-tin-

Magnesium: in high-
performance Al-Mg alloys

Nickel: in stainless steels, for
plating and anticarrosive coatings

Rare Earth Elements: many ‘
LREEs and HREFEs in various

applications, incl. magnets, HDDs,

displays, LED, lasers, circuit boards,
memories.

Tungsten: heat resistant in ICs,
dielectric materials and transistors.
In light bulbs and vacuum tube
filaments

Diagram: European Commission Joint Research Centre, 2020

Indium

* 60 % of current EU end use for flat
screens.

* Growing demand for indium in thin
film solar cells.

Neodymium

*10 % of current EU end use for
smartphones, laptops and desktop
PC’s.

* Growing demand for neodymium
in electric vehicle motors and wind
turbine generators.




The digital transition is dependent on the energy
transition...

Cloud data increases twentyfold towards 2030 | | Around 5% of global power needed for data flows
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Charts: ING Economics Department,
2019
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...but the energy transition is also dependent on
the digital transition...

Automated Demand Response

o

Electricity Usage kW

Image: Energy
Solutions
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...and the circular transition is dependent on the
digital transition as well




EU instruments for greening the digital transition - 1

« Ecodesign standards for energy and material efficiency of digital devices including

recycled content obligations
« Stricter legislation on e-waste (WEEE) including material-specific recycling targets
Or combine these two approaches in one regulation (cf. draft battery regulation)

‘you cannot recycle the scarce metals in your device, you can no longer use them.

*eposits on all devices.
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EU instruments for greening the digital transition - 2

* Universal right of repair + repair score

28 AP Ve ke
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« Binding sustainability standards for datacenters Support a repair score in Europe

« Empower the European Commission to ban the use of critical raw materials for non-

essential applications in times of shortages, by means of delegated acts.
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Move up the circularity ladder

Ro. Refuse

Rs5. Refurbish

R6. Remanufacture

R7. Repurpose

Rg. Recover

energy

Visual: PBL et al., 2018
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Refuse, rethink, reduce: counter the rebound effect

Tackle the exponential growth of data head-on:

° Develop ecodesign Standards that Iimit the data Acceprable Ads must comply with the following criteria to be shown 1o

ad-blocking users.

use of online films, videos, games and

R_~2

9 =,

Placement Distinction Size

advertisements (cf. Acceptable Ads Standard)

* Adopt ecodesign standards for cryptocurrencies (cf. Ethereum: proof of stake)

* Develop a metric for the computational intensity of Al models

+ try it out in public procurement of Al
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Refuse, rethink, reduce: connect ecological and
digital justice

 Ban trade in personal data, including personalised advertisements DN TTURNUS
 Ban biometric mass surveillance, f.i. facial recognition cameras BARCODES

BAN
.« Ban social scoring B DRVER aRn

#RECLAIMYOURFACE

- Ban untargeted interception of telecommunications i

‘ess storage, transmission and processing of personal data
ﬂrotection from manipulation and mass surveillance

‘etter quality of life while saving resources for future generations

WETENSCHAPPELIJK
(€192 GREEN EUROPEAN FOUNDATION BUREAU GROENLINKS



GREEN EUROPEAN FOUNDATION

Minder gigabytes, meer privacy

Een studie in opdracht van de Groene fractie in het Europees Parlement
werpt licht op de klimaatimpact van het surveillancekapitalisme. Veel
smartphone-apps volgen het doen en laten van gebruikers, vaak buiten
hun weten, teneinde hun persoonsgegevens te verwerken tot een pro-
fiel. Dit stelt adverteerders in staat om smartphonegebruikers te besto-
ken met gepersonaliseerde advertenties. Het dataverkeer dat door
dergelijke tracking en targeting wordt gegenereerd bedraagt alleen al
in de EU tussen de 30 en 50 miljard gigabyte per jaar. Dat veroorzaakt
een jaarlijkse CO,-uitstoot van 5 tot 14 megaton. Om deze uitstoot te
compenseren, zou de EU tussen 90 en 260 miljoen zonnepanelen moe-
ten installeren.””® De Europese wetgevers zouden ook kunnen besluiten
om deze schending van onze privacy door de apps op onze smartpho-
nes niet langer toe te staan.
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Thank you for your attention!

A for
the Smart City
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