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TECHNICAL
SPECIFICATIONS

Understand the issues surrounding
the digital sector and its impact on
the environment;

Question the learner’s relationship
with digital technology and its place
in our daily life;

Identify the players, practices and
initiatives that help to reduce the en-
vironmental impact of digital techno-

logy;
Create your own action plan to re-
duce your digital carbon footprint.

Pedagogical handbook is meant to
provide the necessary information
and knowledge to the trainers to en-
able the preparation of the training;

Training outline provides the trai-
ners with a detailed step-by-step
plan to enable the implementation
of the training ;

Learners have to use the Partici-
pants Notebook throughout the trai-
ning session.

Engage learners in to the Green Di-
gital Transition;

Explain crucial notions: Global war-
ming, digital carbon footprint, lifecy-
cle approach, psychological obsoles-
cence;

Develop an extensive overview of
the environmental impact of the digi-
tal sector;

Promote digital moderation;

Highlight on-going initiatives and
actions that individuals can adopt.

INTRODUCTION

OBJECTIVES OF THE TRAINING
* Introducing learnersto important notions: climate change,
carbon footprints and lifecycle analysis;

* Explain how the production of digital devices impacts the
environment;

* Provide key understandings on the usage of digital de-
vices and how it impacts the environment;

* Highlight the challenges behind the disposal of digital
devices;

* Raise awareness on the impact and consequences of the
digital sector on the environment;

* Highlight existing initiatives at the international, EU and
individual level;

* Explain digital sobriety;
* Provide solutions and a set of recommended actions for
each phase of the lifecycle of a digital device.
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Important notions
Production of digital devices
Impact of daily usage
End-of-life of digital devices
The future of digital technology

- Initiatives and actions
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INTRODUCTION TO KEY CONCEPTS

OBJECTIVE

Explain the causes and effects of climate change;
[llustrate the concept of carbon footprint and a digital carbon

footprint.
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Climate change

Climate change refers to long-term variations
in temperature and weather patterns. Global
warming refers to such variations with an ove-
rall tendency of temperatures to rise. Even
though climate change is a natural process,
since the 1800s, human activities have been
the main driver and accelerator of this effect.

Global warming is mainly caused by green-
house gases emissions which are generated
by multiple factors. When released, gas emis-
sions act like a blanket enveloping the Earth,
therefore forbidding UV rays to be reflected.

SUDE | Sources of greenhouse gas emissions are numerous, and are mostly
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activities (United Nations).
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Such fuels are used for several purposes:

@ Generating power
Deforestation
Production of food

@ Consumption

@ Manufacturing goods

@ Transportation

@ Powering buildings

@ Creation of waste

attributable to burning fossil fuels like coal, oil and gas used for human

On the PowerPoint, smartphone pictograms
show which sources are affected by digital
technology.

It is estimated that by 2100 the temperature
should rise from 1.3 up to 5.3°C across the
globe (Alestra et al., 2020).

This increase will be more prevalent in large
cities and during summer. There is an overall
consensus in the scientific community that
global warming causes irreversible damage
to the environment and is mostly caused by
human actions.

Examples of devastating effects of global war-
ming include loss of biodiversity, increase of
natural disasters, increased mortality rates and
spread of diseases and difficulty to access wa-
ter. Therefore, measuring our impact on the
environment is an essential step to tackle the
issue of global warming. This knowledge en-
courages to put in place practices to reduce
and limit further environmental damage
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Group work - 3 minutes

Tools: Participants use their notebook for this activity.

ANl Ask the questions to the participants

What is the most widely used measure for assessing climate change ?
What formula is used to obtain this measure ?

How to measure climate change?

PROPOSED ANSWERS

The main instrument at our disposal to mea-
sure our environmental impact is the carbon
footprint. The carbon footprint is the total
quantity of greenhouse gases emitted (usual-
ly measured in tons of carbon dioxide equiva-
lent, CO2e). To obtain a carbon footprint, the
quantity consumed of goods or services is

multiplied by the factor of our CO2 emissions.
Every category of daily life can be measured
using this formula: food, transport, housing
(electricity, water, gas, insurance...), consump-
tion of goods, public services. Public services
include health, education, justice, security
and infrastructures (ARCEP 2020).

(COZ EMISSIONS) -_ (QUANTITY CONSUMED) X (EMISSION FACTOR)

{SUDEW
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On an plane

* Quantity consumed: Taking a flight for a distance of approximately 1100 km;
* Factor of CO2 emissions: Approximately 0.2 kg of CO2 per kilometre;
* Contribution to the carbon footprint: 1100km x 0.22 kg/km = 220 kg of CO2e.

SLIDE |
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On a train

A

* Quantity consumed: Taking a train for a distance of approximately 1400 km of railway;
* Factor of CO2 emissions: Approximately 0.05 kg of CO2 per kilometre;
 Contribution to the carbon footprint: 1400km x 0.05 kg/km = 70 kg of CO2e.

On a bus

* Quantity consumed:Ttaking a bus for a distance of approximately 1500 km;
* Factor of CO2 emissions: : Approximately 0.06 kg of CO2 per kilometre;
* Contribution to the carbon footprint: 1500 km x 0.06 kg/km = 90 kg of CO2e.

Taking the example of transport, the environmental impact of an
individual travelling from Paris (France) to Rome (ltaly) can be

R
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In acar

* Quantity consumed : taking a bus for a distance of approximately 1400 km of road;
¢ Factor of CO2 emissions: approximately 0.12 kg of CO2 per kilometre;
* Contribution to the carbon footprint: 1400 km x 0.12 kg/km = 168 kg of CO2e.

-
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Daily consumption of 100 gr of beef
¢ Daily carbon footprint contribution:
approximately 1.33 kg of CO2e;

* Yearly carbon footprint contribution:
approximately 1.33 kg CO2e x 365

= 485.45 kg of CO2e.

Daily consumption of 100 gr of carrots
¢ Daily carbon footprint contribution:
approximately 0.014 kg of CO2e;

SLIDE |
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Like the carbon footprint, the digital car-
bon footprint is a significant tool to mea-
sure the environmental impact of the di-
gital sector.

Qcoz Activity 2

What is the carbon footprint of the digital sector?

O

Group work - 3 minutes

Taking the example of food, we can look at
the various carbon footprint of an individual
V eating 100 grams of something for a year

* Yearly carbon footprint contribution:
approximately 0.014 kg CO2e x 365
= 5.11 kg of CO2e.

Daily consumption of 100 gr of rice

¢ Daily carbon footprint contribution:
approximately 0. 27 kg of CO2e¢;

* Yearly carbon footprint contribution:
approximately 0.27 kg CO2e x 365

= 98.55 kg of CO2e.

Digital carbon footprint enables to as-
sess the environmental impact asso-
ciated with internet use and online ac-
tivities, based on the same calculation
system.

Tools: Participants use their notebook for this activity.

SISl Ask the multiple-choice questions to the participants.

What is the percentage of the digital carbon footprint in global CO2 emissions?

A. 0.05%-0.1% B. 0.5%-1%

When comparing the COZ2 emissions from digital activities and aviation on a global level,

C. 1%-2% D. 2-3%%

which statement best describes their relative contributions?
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122 million

PROPOSED ANSWERS

In this training we will focus on the carbon
footprint of digital devices. The environmen-
tal impact of digital devices can be expressed
as a digital carbon footprint.

In 2020, the digital sector was responsible for

11
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a specific function.
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In 2023, the most used digital devices by indi-
viduals were smartphones, tvs and computers
for individuals (Ninassi, INRIA, 2021). Howe-
ver, over half of used digital devices are M2M
(Machine to Machine) which enable networ-
ked devices to exchange information and
perform actions without the manual assistan-
ce of humans (Cisco, 2023). M2M are direct
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According to the OECD, the ICT (informa-
tion and communications technology) or
digital sector refers to a combination of ma-
nufacturing and services industries that cap-
ture, transmit and display data and informa-

\

1470 million
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Green and Digital

around 1.5 billion metric tons of CO2 equiva-
lent emissions, approximately 2 to 3% of the
global CO2 emissions (Freitag etal., 2021, The
Shift Project, 2019), which is the equivalent of
the entire aviation industry (Ericsson, 2020).

Digital devices are electronic tools that use digital technology to perform

connections between machines to transmit
data, for example automatic saves between a
computer or a server without the intervention
of a person, GPS systems in cars, automatic
distributors, tracking systems in shipping and
manufacturing sectors, or medical applica-
tions making patient records and health sta-
tus more readily available.

Other (2.1%,3.9%)
H Tablets (4%,3%)
PCs (7%,4%)
B TVs (13%,11%)

B Non-Smartphones (13%,5%)
Smartphones (27%,23%)
B M2M (33%, 50%)

2022 2023

Digital devices are predominantly used in the ICT sector.

tion electronically. Here are a few statistics
to raise awareness on the importance of the
digital sector: the number of digital devices
increased by 5000% over the past 15 years
(ADEME, 2019).

2.5% 2-3% 48 billion  6.7%
N £ %\

@
2022 2025 2040
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To take the example of smartphones, its nu-
mber increased from 122 million in 2007 to
1470 million in 2016 (ADEME, 2017). The fre-
netic growth of smartphones is the fastest and
largest but not an isolated phenomenon in
the digital sector.

At this rate, it is expected that there will be
over 48 billion digital devices by 2025 world-
wide (ADEME, 2019).

The use of digital devices represents 2.5%
of the carbon footprint of France and is esti-
mated to represent 6.7% of the french carbon

LEARNING OUTCOMES

e Learners understand the notions of climate
change, carbon footprint and digital carbon
footprint;

OBJECTIVE

* Explain the lifecycle approach to digital devices.

Group work - 5 minutes

footprint in 2040 (ADEME and ARCEFR, 2022).

The long-term consequences on the environ-
ment are still difficult to measure, especially
with the growing integration of digital devices
in our lives. To produce digital devices, 62.5
million tons of resources are extracted each
year. Furthermore, digital devices represent
20 million tonnes of non-recyclable waste per
year (ADEME, 2022). The environmental im-
pact of digital devices will be expanded fur-
ther on in the training.

* Learners comprehend the environmental
impact of the digital sector.

Tools: Participants use their notebook for this activity.

SISl Ask the questions to the participants.

SLIDE
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PROPOSED ANSWERS
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To measure the quantifiable effects of digital
products or services on the environment, we
can use the life cycle assessment (LCA). This
normalised evaluation method provides a
framework to measure the environmental im-

SLIDE
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pact of any product. It is divided into 5 steps:
raw materials extraction, manufacturing and
processing, transport, usage and retail, and
waste disposal (ADEME, 2008). All these steps
are considered when assessing the cumula-
tive digital carbon footprint of individuals.
To conduct an LCA, is it important to refer to
the environmental management standards



of the International Organization for Standar-
dization (ISO 14040 and 14044), set a goal
and scope, analyse the inventory through
researching data,and analyse the results to
identify the impacts. To tackle green digital

Waste disposal

Usage
and retail

SLIDE ||
14
78% of the carbon footprint of the digital sec-
tor is being made during the production of
digital devices, while usage accounts for 21%
of the digital carbon footprint (ADEME, 2022).
The remaining 1% are mostly from waste dis-
posal.

Disclaimer: Carbon emissions are one aspect of
the impact that the digital sector can have on the
environment. Throughout this training, digital car-
bon footprints will be used to demonstrate the im-
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LEARNING OUTCOMES

¢ Learners understand the notion of life cycle
analysis;

transformation, it is important to consider the
impact throughout the whole lifecycle: before
(production), during (use by individuals), and
after (e-waste) stages.

Raw materials
extraction

Manufacturing
and processing

Transport

pact of the sector on global warming. While it is a
convenient measure to assess and illustrate the en-
vironmental impact of digital practices, reasoning
only in carbon footprint may overshadow other im-
portant impacts of digital technology. For example,
even though the disposal phase only accounts for
1% of the carbon emissions of the digital sector,
unrecycled e-wastes can have a dire impact on bio-
diversity and health of populations (ADEME, 2019).
Therefore, when addressing each phase, bear in
mind that carbon emissions are not the only effects
to consider and highlight.

s

WASTE DISPOSAL
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* Learners understand the challenges of the
environmental impact of digital technology.




MODULE 1
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OBJECTIVE

Production of digital devices

Explain the necessary steps and procedures to produce a
digital device;

Demonstrate how they affect the environment;

Provide tips and solutions to prevent such impact.

Section 1.1
The impact of production

SLIDE
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Show the video to the participants:
Impact of the production of digital devices on
the environment

To understand the environmental impact of
the phase of production, it is important to as-
sess its processes.

There are 5 distinct phases to the production
of digital devices:

1. Conception,

2. Extraction and transformation,

3. Manufacture of components,

4. Construction,

5. Distribution.

The first phase - Conception - implies assem-
bling approximately 70 raw materials for
the development of a smartphone (ADEME,
2021). Some of them include extremely rare
materials such as Gold, silver, or tantalum. The
conception of new technologies and devices
is unlikely to diminish in the near future as
the demand keeps growing. Recent statistics
show that the renewal rate of smartphones
remains extremely high in Western coun-
tries: an average French person changes their
smartphone once every 2 or 3 years (ADEME,
2023).

The second phase - Extraction and transfor-
mation - is one of the most impactful phases
of all. On average, it requires the removal of

Stages to produce a digital device

more than 200 kg of materials to extract only a
few grams of usable minerals (ADEME, 2023).
Extracting these materials therefore requires
immense amounts of energy. Moreover, the
process of mining these elements often invol-
ves multiple chemical treatments and purifi-
cation methods, which often resultin land and
water degradation.

The third phase is the manufacture of compo-
nents. There are more than 180 steps which

are necessary to build electronic components
(ADEME, 2023).

The fourth phase - Construction - implies a
wide variety of materials and components.
For a single laptop: 40% of its composition is
made of plastic, 17% out of regulated com-
ponents (batteries, incinerated condensers,
etc), 15% printed circuit boards, 15% ferrous
metals, 11.5 of non-ferrous metals, and 1.5%
of other components (ADEME, 2022). There is
100 times more gold in a ton of smartphones
rather than a ton of gold minerals (World Eco-
nomic Forum, 2019).

The integration of digital devices in daily prac-
tice is a global phenomenon and a priority for
most countries. Their production phases in-
volve every continent in the world.

While most smartphones are conceptualised
in the United States, most of the extraction
and transformation of resources occurs in
South-Est Asia, Australia, Central Africa and



South America. Once the raw materials are
produced, components are manufactured in
Asia, the US or Europe, to be assembled back
in South-East Asia and then distributed all
over the world (ADEME, 2017).

According to the Sustainable Development
Scenario (SDS), global demand for minerals
could be multiplied by 4 by 2040. Given the

e
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Heavy and internationalised processes of
extraction of resources have consequences
on multiple levels. In a report published by
the International Renewable Energy Agency
(2019), the intensive need for ressources ex-
traction has pushed countries to focus even
more on acquiring raw materials.

This phenomenon afflicts countries with vast
resources like the Democratic Republic of
Congo and creates a greater international de-
pendency on China which possesses a consi-
derable amount of resources and effective
production chains.

As the global demand for minerals is likely to
keep rising, it is likely to create disputes for
nine metals: lithium, graphite, cobalt, nickel,
manganese, rare earths, molybdenum, cop-
per and aluminium (Paillard, 2011).

Dependency on these resources have been
the cause of multiple trade wars between
geopolitical powers, and China is a decade
ahead of the other leading countries involved

exponential growth of production and use of
digital devices, the sustainability of the digital
sector remains its biggest challenge from a
long-term perspective. The whole industry
relies on (finite) primary resources that often
imply heavy extraction processes (Shift Project
2019, Kunkel and Matthess 2020) that have
multiple effects on the environment and
societies.

(Kalantzakos, 2019).

Extracting raw materials has become such an
important target for global powers that Ri-
chard Auty, in 1993 used the term “resource
curse” to describe countries with high-value
natural resources and inadequate socio-eco-
nomic, environmental and health develop-
ment indicators. From 1970 to 2008, more
than half of the global armed conflicts were
related to high-value natural resources.
Three of the most violent wars of the 21st
century in Africa were related to extractive in-
dustries (Bartrem et al., 2022). Given the ex-
pected increased global demand for mineral
resources for the making of digital devices,
there remains a high risk that conflicts for such
resources will amplify.

To focus on a specific example, around 70%
of cobalt extraction originates from the De-
mocratic Republic of the Congo. Within this,
roughly 15-30% of cobalt production occurs
within artisanal and small-scale mining com-
panies, with the remainder sourced from
large-scale mining operations (World Econo-
mic Forum, 2020).

While the DRC stands as one of Africa’s lar-
gest, wealthiest, and most strategically lo-
cated nations, it simultaneously ranks among
the least developed countries in Africa, exhi-
biting notably low scores on the 2019 United
Nation Multidimensional poverty index (MPI)
(United Nations Development Programme,
2020).

Despite its rich resources and being conside-
red as a very attractive country for foreign in-
vestors, the DRC fails to transmit these bene-
fits to the country’s population, and seems to
be unable to lower its poverty levels.

(v



Generalised poverty poses severe challenges
to the working conditions within the popula-
tion and especially in extraction mines, with
workers having to extract cobalt in poor sani-
tation, security standards, and the widespread
occurrence of child labour in the artisanal mi-
ning sector (Beales et al., 2021).

While the human costs of resource extraction,
like child labour and unsafe working condi-
tions, are undeniable, the environmental im-
pact of the production of digital devices has

e
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Environmental impact

Producing digital devices also contributes ac
tively to biodiversity loss through activities like
resource extraction, mining, and data centres
construction, which can harm ecosystems and
wildlife. It is estimated that over 60% of biodi-
versity has been lost in the past century and
almost 30% of mammals are at risk of extinc-
tion today (WWF, 2018).

Manufacturing of electronic devices requires
intensive mining that leads to the exhaustion
of natural resources through deforestation,
soil erosion, water pollution, and the loss of
biodiversity. It's estimated that 44% of all ope-
rational mines are located in forests (World
Bank, 2019), contributing to further environ-
mental degradation.

Additionally, the production and assembly of

to be considered.

The very processes that disrupt communities
and livelihoods can also severely damage
ecosystems and natural resources.

This environmental degradation can have
a ripple effect and even further limit the re-
sources available for future generations and
potentially threaten the health and well-being
of the same communities struggling with the
social consequences.

electronic devices release pollutants into the
air and water due to the use of chemicals, sol-
vents, and other hazardous substances. These
pollutants can contaminate soil and water
sources, leading to health hazards for nearby
communities.

Overall, extracting raw materials can cause
disruption of ecosystems and loss of biodi-
versity by land-use, disruption of local water
flows, pollution of the aquatic environment,
polluting the local population with direct im-
pact on health, drying out of water sources by
dewatering mines, mineral pollution of the
ecosystem, and mineral and dust pollution of
the local population (Beales et al., 2021).

The manufacturing of electronic devices is a
water-intensive process. Data centres with se-
veral thousand servers can consume between
11 million and 19 million litres of water per
day (Hsu, 2022), which can lead to water shor-
tages and pollution. This also affects aquatic
life and human health.

The whole production process, by necessi-
tating intensive mining and the transport of
products across the world, is also the cause
of massive carbon dioxide emissions having a
severe impact on global warming. To take the
example of the production of a laptop, a stu-
dy conducted by researchers from Mc Master
University in Canada found that manufactu-
ring a typical laptop computer emits approxi-
mately 270 kg of CO2, which is equivalent to
driving a car for about 1,600 km.
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Individual / group work - 15 minutes

Tools: Participants use their notebook for the activity

1Sl Brainstorming session

Ask participants: «<How many digital devices
do you own today?»

Encourage them to write down all the devices
they can think of on sticky notes.

Ask participants to come forward one by one
and place a sticky note with their name on it

SLIDE
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under the category corresponding to each
device they listed. If the training is held on-
line, add the number of devices owned by the
participants in the table (slide 19).

This will create a visual representation of the
collective digital device ownership within the

group.

SYISKR Categorise the devices:

Provide pre-written categories of devices with their associated carbon
footprint for production (ADEME, 2019)

Digital device Carbor.m footprint. of Numbe.r of Calculate yo'ur
their production devices footprint

Smartphone 39,07 kg CO2e 1

Tablet 63,19 kg CO2e

Laptop 156,24 kg CO2e 1

Desktop 417 kg CO2e

Gaming consoles and virtual reality headset

73,75 kg CO2e

TVs and streaming devices

371,69 kg CO2e

Wearable and smart home devices (speaker, smartwatch...)

10 kg CO2e 1

Other (to add)

Calculate the individual digital
carbon footprint

Each participant calculates their individual di-
gital carbon footprint by adding up the car-
bon footprints of the digital devices they own.

Calculate the collective digital carbon
footprint

Calculate the digital carbon footprint of the
group. Identify the most carbon heavy device
for the group and compare it to individual re-
sults.

Discussion and reflection
Once everyone has participated, facilitate a
discussion around the following questions:

* What surprised you about the collective
number of devices represented here?

e Considering the information, we learned
about the environmental impact of produc-
tion, in your opinion what are some poten-
tial consequences of this high level of de-
vice ownership?




As global demand for digital technology is
expected to keep rising in spite of its envi-
ronmental impact, manufacturing more and
more digital devices comes up against the li-
mits of our planet.

It requires the use of non-renewable re-
sources, i.e. resources whose use is increa-
sing faster than the planet’s capacity to renew
them: oil and metals are non-renewable re-
sources.

For example, smartphones need gold to be
produced as it is a material that does not rust
and is highly conductible.

This makes smartphones extremely precious
devices as gold is the main source of value
when they become e-waste. Overall, it is ex-
pected that 6% of the gold used globally is
used for the digital sector (Dedryver for France
Stratégie, 2020).

Production of [[]]
a digital device

000

According to The Shift Project (2021), it is expected that greenhouse
emissions of the digital sector will rise by 6% every year.

What is true for smartphones can be applied
to the digital industry as a whole. The digital
world is not sober: new digital devices do not
necessarily replace older objects, while new
objects are created in addition to existing ob-
jects.

Smartphones do not replace all of our elec-
tronic equipment, but they rather come in ad-
dition to the connected television, the com-
puter and its screen, the connected watch,
and so on.

The miniaturisation of goods is not compen-
sating for the increase in the volume and
weight of products.

Demand for metals is exploding, while at the
same time concentrations of metals in ores
are falling (french Senate information report,
2016).

Depending on the metal, this will inevitably
increase the amount of energy and fresh wa-
ter needed to extract it.

Overall as seen in the introduction, conside-
ring all stages of production, this is how the
production phase of a digital device repre-
sents 78% of its total carbon footprint.
Solutions exist to reduce the carbon footprint
due to the production of digital devices.



* Taking precautions to maximise the lifespan
of a digital device to avoid buying new ones

SLIDE
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N ggestlons to reduce your |mpact
(see Module 3);

Q e Choose repair over the purchase of a new

2 device: If the device is less than 2 years
old, the warranty is still effective. If not, ma-
nufacturer’s after-sales service can provide
repairing services or independent repairers
can also be less expensive options. The last
option (if the problem is not too serious) is
to repair it directly by using online tutorials
(iFixit, SOSav, commentreparer.com) or re-
mote repair services (pivr.fr...);

* Consider buying a device with a high repai- * Considering the usefulness of a device and
rability index (see Module 3); avoid buying it if not necessary.

* Buy second-hand/reconditioned devices
instead of brand-new products;

,SLIDE,
23 The 5 factors to consider before buying a device!

This method, created by Marie Duboin Lefevre e Similar - Do | already have something simi-
and Herveline Verdeken, is a quick and easy lar? If so, this could be just the thing.
way to ask myself the right questions before * Origin - Where does the product come
buying (ADEME, 2023): from? | check that it has been made res-
* Need - What need does this purchase meet ponsibly.
for me? If it's a need for comfort, change or e Useful - Will this product really be useful to
recognition, buying something is probably me? If not, then | can certainly do without it...

not the best way to meet it.

* Immediate - Do | need it immediately? If
not, I'll wait a few days before deciding.

_ . . _
1  NEED 7 IMMEDIATE 3 | SIMILAR 4 | ORIGIN 5  USEFUL



http://commentreparer.com
http://pivr.fr

MODULE 2

Daily usage of digital devices

SLIDE Section 2.1
24

OBJECTIVE

The integration of digital devices

® Explain how much and to what extent digital devices are integrated within our daily lives;

* Raise awareness on the impact on the environment of the usage of digital devices.

SLIDE
25 Digital devices ownership of internet users

The prevalence of digital devices in contem-
porary society is undeniable, with a majority of
individuals incorporating them into their daily
lives. Among digital devices, the smartphone
overwhelmingly dominates as the most uti-
lised digital device.

According to ADEME (2017), 7 billion smart-
phones have been sold in the world since
2007, and sales grow each year. Smartphones
are the most sold digital devices in the wor-
Id, and the demand for such products keeps
growing. In 2023, more than 97.6% of the
global internet users from age 16 to 64 pos-
sessed smartphones (DataReportal, 2024).

SLIDE
26 Internet usage in the world

With the supremacy of smartphones, the glo-
bal number of internet users has been increa-
sing over years. A total of 5.35 billion people
around the world were using the internet at
the start of 2024, equivalent to 66.2 percent
of the world’s total population.

This represents a 1.8% growth in comparison
to 2023's numbers (DataReportal, 2024).

Below is an enumeration of the most favoured
digital devices on a global scale:

1st - Smartphone: 97.6% D

2nd - laptop or computer: 57.7%

3rd - Tablet device: 30.9%

4th - Smartwatch: 30.1% =

19.1%

6th - TV streaming device: 15.7% [©F

5th - Game console:

°0
g )
r =

.Q
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Nonetheless, significant disparities persist
between regions. Asia emerged as the lea-
ding continent in terms of online user popu-
lation, exceeding 2.93 billion users, followed
by Europe with approximately 750 million in-
ternet users while North Korea reported very
few internet users, ranking at the bottom (Pe-
trosyan, 2024).

Looking at internet usage through a gende-
red perspective, in 2022, 63% of women were
internet users which is six percentage points
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Group work - 5 minutes

Tools: Participants use their notebook for this activity.

Ask the questions to the participants

* How useful are digital devices in everyday
life?

* Why do we use digital devices?

* What do digital devices enable us to do?

PROPOSED ANSWERS

less than men (Petrosyan, 2024). This indicates
persistent obstacles limiting women'’s access
to digital devices. Economic factors also play
a considerable role in differences in access to
the internet. 92% of the population in high-in-
come countries reportedly use the internet,
compared to only 26% in low-income coun-
tries (Petrosyan, 2024).

Despite these disparities, internet usage re-
mains prevalent on a global scale, continuing
to expand each year.

Make a list of the diverse usage of digital de-
vices according to the participants’ responses.

SJI=2N Encourage learners to share their
thoughts and experiences regarding the pur-
poses and roles of digital devices in their lives.

To realise the prevalence of digital devices in our contemporary society, it is important to reco-
gnise and list every possible usage of digital devices. The main categories of digital devices’

usage are:

e Communication

Social media platforms, Email and mes-
saging apps, Video conferencing tools;
* Entertainment
Video games, Streaming video and mu-
sic, TV, radio, e-books, etc;
* Productivity
Office suites (e.g., Microsoft Office,
Google Workspace), Project manage-
ment tools, Note-taking apps, Cloud
storage, file management, remote
work;

* Research and data analysis

Data analytics and visualisation tools,
Scientific simulations and modelling
software, Research collaboration plat-
forms;

* Learning and Information

Web browsing, Search engines, Online
databases and libraries, Educational re-
sources, Online courses and e-learning
platforms, Virtual classrooms and webi-
nars, Language learning apps;



* Trade
online shopping, banking, stock ex-
change, retail and food delivery apps;
O@ * Navigation and location

GPS and navigation
tion-based services,
route planning tools;

apps, Loca-
Mapping and

% * Creativity
Photo and video editing software, Gra-
phic design tools, Music production

Being used in every category of daily lives, di-
gital devices are intrinsically linked to the way
of life of most individuals. This wide range
of digital devices' usage shows how much
the world is now dependent on digital de-
vices to function. It is not only individuals who

LEARNING OUTCOMES

* Learners are aware of the diversity of use for
digital devices, and their versatility;

Section 2.2

software, 3D modelling and animation
software, content creation;

%“/9 * Health and well-being

Fitness tracking apps and devices,
Health monitoring (e.g., heart rate mo-
nitors), Telemedicine and health apps;

* Safety and Security

Security cameras and monitoring sys-
tems, Antivirus and cybersecurity sof-
tware, Password managers.

constantly reach for digital devices but also
structures and institutions. The diversity of
use and versatility of digital devices reinforce
their necessity nowadays, and it is important
to reflect on this issue to use and consume di-
gital devices more sustainably.

* Learners understand the wide range of pur-
poses digital devices serve in their lives to
realise how prevalent it is in our society.

How usage has an impact on the environment

OBJECTIVE

* Explain individual digital environmental impact by focusing on how we use devices.

"SLIDE || Show the infographic.
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| Usage of digital devices

Even though it is imperceptible, using digital
devices has consequences on the environ-
ment and often implies mobilising a wide va-
riety of actors and intermediaries.

When using their digital devices, users
connect to an intertwined network of actors
that they mobilise to access features that di-
gital devices can offer. Digital devices can
only be fully functional when they work with
humans, softwares and hardware resources
required to provide a service.

For example, sending emails, watching
videos on a streaming platform, performing
high-performance calculations, carrying out
financial transactions, displaying a web page,
require the mobilisation of multiple interme-
diaries that are all interdependent to one ano-
ther and make the device fully functionable.
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One type of infrastructure that requires the
most energy is data centres. Data centres
are used to process, organise, secure and
store computer data. To fully function, they
are composed of a network, storage areas
and computing servers. Data centres are de-
dicated physical infrastructures which house
the crucial applications and data of various
organisations. Data centres play a vital role
in the day-to-day running of businesses and
individuals, hosting large quantities of essen-

Generally, digital devices rely on (Club Green

IT,2018):

e Softwares,

e Hardwares,

e Infrastructures,

e Other digital services operated by a variety
of players (human resources, network and
service operators, Internet service provi-
ders, users, ...).

At the core of this ecosystem lie the requisite
softwares and hardwares, essential compo-
nents for the functionality of any digital de-
vice. These elements, while often unnoticed
by users, demand substantial energy and re-
sources for development, manufacturing, and
ongoing maintenance. The production of hard-
ware components involves extensive mining of
raw materials, energy-intensive manufacturing
processes, and transportation networks, all of
which leave a substantial carbon footprint.

The infrastructures supporting digital functionalities, including data
centres, servers, and networking equipment, require vast amounts of
energy for operation and cooling.

tial data that is vital to their activities (DATA4,
2023).

Data centres have a continuous need for elec-
tricity as they operate 24/7. As they process
the constant flow of data, data centres also
generate colossal streams of heat that need
to be abated to prevent the equipment from
malfunctioning. Therefore, they require mas-
sive cooling systems. In total, data centres
consume 1% of the global electricity demand,
contributing to 0.3% of all global CO2 emis-
sions (DATA4, 2023).

The environmental impact of data centres is
important to consider when measuring the
environmental impact of digital devices, as
they are necessary to their usage.
Additionally, the interdependency of various
players within the digital ecosystem, such as
human resources, service operators, and in-
ternet providers, further amplifies the envi-
ronmental impact through increased resource
consumption and emissions associated with
their activities.



By taking a look at the life cycle of a digital
service itself, from the design phase to the
end-of-life phase, it appears clear that it is a
complex mechanism that involves multiple in-
termediaries.

At each of these stages, human and material
resources are mobilised, each with its own life
cycle, from the extraction of natural resources
to distribution, use and end of life.
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Individual/pair work - 15 minutes

Many more actors could be added depen-
ding on the type of digital service that needs
to be developed. This list clearly shows the
diversity and multiplicity of the chain of struc-
tures, individuals and machines that need to
be brought together to have a digital service
running effectively. This shows how interde-
pendent the digital sector is, and how collec-
tive the ideal of responsible digital is.

Tools: Participants use their notebook for the activity

The different uses of digital devices can be
evaluated by using the digital carbon foot-
print. Even though it does not, in terms of en-
vironmental impact, to a distance covered by
a light-weighted car.

YISl Divide participants into pairs.

Ask each pair to match each digital
action with the average corresponding CO2
emissions equivalent to the distance travelled
by car.

410 530 3143

PROPOSED ANSWERS

Accordingto the European Environment Agen-
cy (EEA), the average CO2 emissions from new
passenger cars registered in the European
Union (EU), Iceland, Norway and the United
Kingdom (UK), in 2019 was 122.4 grams per
kilometre (g/km). However, it's important to
note that this figure may vary depending on
the specific brand and model of the car, as well
as driving conditions and habits.

The digital actions are as follows:

* Sending and receiving 100 emails (without
attachments);

* Printing 10 double-sided pages;

* Storing a downloaded series comprising 10
one-hour episodes in the cloud;

e Conducting internet research for 1 hour
daily over the span of a week;

* Spending 1 hour on social media each day
for a week;

* Watching a one-hour episode of a series
daily for a week.

3148 3300 4000m .
I I I [o=0)

Here are the correct answers:

e Storing in the cloud a series comprising 10
one-hour episodes = 410 m;

* Printing 10 double-sided pages = 530 m;

* Conducting internet research for 1 hour
daily over the span of a week = 3.143 km;

* Watching a one-hour episode of a series
daily for a week with wi-fi = 3.148 km;

* Sending and receiving 100 emails (without
attachments) = 3.3km;

* Spending 1 hour on social media each day
for a week = 4km.



LEARNING OUTCOMES

* Learners understand the prevalence of
smartphones (and other devices) in the di-

gital sector;

* Learners grasp how usage mobilises a wide
variety of actors that are interdependent to

OBJECTIVE

* Explain how individual usage can have
an impact on the environment;

* Provide advice to learners on how to
reduce the environmental impact of
their practices.

" SLIDE

Videos constitute 80% of the world's
usage of web data, with video on-de-
mand platforms such as Netflix and Ama-
zon Prime accounting for 34% of videos
and 7% of the digital carbon footprint of
the digital sector. 27% of data used origi-
nate from adult content streaming plat-
forms which contributes to 5% of the di-
gital carbon footprint. An additional 21%
of videos are general audience content
predominantly hosted on streaming
platforms like Twitch, YouTube, or Daily-
motion, representing 4% of the total digi-
tal carbon footprint of the digital sector.
And finally, social media platforms and

SLIDE

According to a report by Global WEb In-
dexin July 2021, the average time spent
on social networks per day is 2 hours
and 24 minutes (Derudder, 2021).

The ability to share content among users
contributes significantly to environmen-

and effective;

* Learners understand how usage of digital
devices can have an environmental impact,

in terms of CO2 emissions.

When evaluating the environmental re-
percussions of daily digital device usage,
four particular behaviours emerge as the
most impactful.

Video streaming stands out as the most energy-intensive and
environmentally impactful digital activity.

other websites hosting videos account
for 18% of overall data used to stream
videos, representing 4% of the digital
carbon footprint. The remaining 20%
are used for live videos on platforms like
Skype, telemedicine, video surveillance,
and other sources (ADEME et al., 2022).
Streaming a video requires more energy
than watching a downloaded video as
it mobilises several equipment to run:
Multiple servers, one or several devices
at home (screen, computer, tablet, wi-
reless router, etc), and all this stream of
data needs to be mobilised again if you
want to watch the video again.

Social media usage represents over 5% of global internet traffic
and is the second most environmentally impactful digital habit.

tal impact. The most data consuming
content is videos. Metadata, including
geolocation and internet activity data
stored in data centres, as well as adverti-
sements further exacerbate the environ-
mental footprint of social media.

make the whole digital industry functional



TikTok

When an individual uses TikTok daily for at
least 52 minutes, 49 GB of data are consumed
(Derudder, 2021).
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Each email, especially those with attachments,
travel large distances across data centres, re-
sulting in significant carbon emissions. Ac-
cording to ADEME (2022), an email travels
approximately 15,000 KM before reaching
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H

\

This is primarily due to the resource-intensive operations of inter-
net search engines, which necessitate the mobilisation of nume-
rous data centres. 1 year of internet research is equivalent to an
electricity consumption of 365 kWh, which corresponds approxi-
mately to a distance of 1,400 km travelled by car (Energuide, 2020).

Internet research is the fourth most
environmentally impactful digital habit.

|

——

For instance, Facebook witnesses the daily
sharing of 350 million photos and viewing of
8 billion videos. With 2.4 billion active users,

Facebook emits an estimated 645 million tons
of CO2 annually (ADEME et al., 2022).

The use of email inboxes ranks as the third most polluting digital action.

its recipient. The carbon footprint of a single
email is approximately 4 g of CO2e and can
go up to 50g of CO2e with attachments.
Multiplying this impact by the vast number of
emails sent globally—293 billion daily, 75% of
which are spam-—illustrates the environmental
burden of emails.

According to ADEME, the world’s email traf-
fic generates approximately 90,000 tons of
CO2e every day. This is even more alarming
as the number of emails sent per day wor-
|dwide is expected to rise to 347 billion in 3
years (ADEME et al., 2022).
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Individual / Group work - 15 minutes

STEP 1

Divide participants in 4 groups, one for each
digital action.

STEP 2
Ask each group to write down ideas on how

to reduce the negative environmental impact
of their usage of digital devices.

The facilitator gives each group the checklist
below (without answers).

)




Each group associates the correct gesture to
their digital action and adds their ideas, if not
mentioned already.

Each group presents their field of action.

PROPOSED ANSWERS

Present the right answers on the slide. Lear-
ners may initially feel daunted by the pros-
pect of making changes to reduce their di-
gital carbon footprint. It is imperative to offer
encouragement by emphasising that even

Suggestions to reduce your impact
(ADEME et al., 2022)

e
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For streaming videos

* Reducing video quality;

e Utilising Wi-Fi instead of cellular data;

* Deactivating auto play features on strea-
ming platforms.

SLIDE |
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For social media usage

* Exercising restraint in scrolling time;

* Being mindful about the content shared on-
line;

* Deactivate notifications.

LEARNING OUTCOMES

small steps are much preferable and impac-
tful than inaction.

Show the video to the participants:
eGreen - Video WP3
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* Deleting sent emails and spam regularly;

¢ Installing anti-spam software;

e Unsubscribing from newsletters that are not
read;

* Targeting recipients carefully when sending
an email;

* Minimising group emails;

e Limiting the transmission of large files.

For email management

Ve
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* Navigating directly to desired websites
rather than using search bars;

* Using concise keywords in searches;

* Bookmarking frequently visited sites;

e Utilising environmentally conscious search
engines such as Ecosia, Ecosearch, or Lilo.

For internet research

* Learners understand the impact of digital usage on the environment;
* Provide best practice to support them in reducing the impact of their digital practices.

(=



MODULE 3

SLIDE

Section 3.1
Recycling digital devices

OBJECTIVE

s End-of-life of a digital device

Provide an overview of the environmental and social impact of E-waste;

Explain how recycling of digital devices works and why it is not as developed as it should be.

@ SLIDE
\ @ l 42 E-waste

Electrical and electronic waste, or E-waste,
refers to electrical or electronic equipment
that is waste, including all components,
subassemblies and consumables that are part
of the equipment at the time the equipment
becomes waste (UNEPR, 2019 in UNDRR, 2023).
According to the Global E-waste Statistics
Partnership (GESP) e-waste volumes have
grown by 21% in a period from 2014 to 2019,
when 53.6 million metric tonnes of e-waste
were generated. In 2019 e-waste weighed as
much as 350 cruise ships placed end to end
to form a line 125 km long.

According to the most recent GESP estimates,
all the unrecycled e-waste often ends up
illegally dumped, mainly to low- or middle-

income countries, where it is recycled by
informal workers (World Health Organisation,
2021).

E-waste contains valuable materials, which
make efficient material recovery and recycling
of e-waste extremely important for economic
value, for environmental and human health.
According to the joint report by the PACE and
the UN e-waste Coalition “A New Circular Vi-
sion for Electronics - Time for a Global Reboot”
(World Economic Forum, 2019), the improper
handling of e-waste is resulting in a significant
loss of scarce and valuable raw materials, in-
cluding precious metals such as neodymium
(vital for magnets in motors), indium (used in
flat panel TVs) and cobalt (for batteries).

O

£

From 2014 to 2019

LOSS OF VALUABLE
Neodymium Indium Cobalt  MATERIALS
2020
@9 Worldwide e 350 cruise ships
e-waste ina 125km line

@ o/ growth
@ 21% of e-waste
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Every year, millions of tonnes of e-waste are
disposed of and treated using environmen-
tally unsound techniques. These resources of-
ten end up stored in homes and warehouses,
dumped, exported or recycled under inferior
conditions.

When e-waste is treated using unsafe tech-
niques and materials, it may produce the re-

N
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/| Recycling e-waste

Recycling e-waste remains a highly important
challenge as only 17% of the world's e-waste
is effectively recycled and that the e-waste in-
dustry is expected to grow by 75 million tons
by 2030 (World Health Organisation, 2021).

These numbers reflect that recycling e-waste
should become a priority for the digital indus-
try as disparities among regions are stagge-
ring.

17 % of e-waste recycled

in 2019 in the world

,J Environmental impact of e-waste

77% of e-waste treated
and recycled in france

lease of more than 1000 different chemical
substances into the environment. This can in-
clude extremely harmful neurotoxicants such
as lead to which pregnant women and child-
ren are particularly vulnerable due to their
unique conditions and their developmental
status (World Health Organisation, 2023).

Although efficient material recovery and re-
cycling of e-waste is reducing the world’s
energy consumption, when done unsafely,
it can leave a mark on workers and popula-
tion living near the recycling centres (Circular
Tech, 2022). For example, open-air burning
and acid baths, being used to recover va-
luable materials from electronic components,
release toxic materials into the environment.

These practices can expose workers to over
1,000 harmful substances which can lead to
irreversible health effects, including cancers,
miscarriages, neurological damage and dimi-
nished 1Qs (World Health Organisation, 2021).

For example, France recycles 77% of its
e-waste, while the US recycles less than 20%.
In the meantime, The United States, along with
a number of economically developed coun-
tries, ships the majority of its e-waste across
seas to economically developing countries.

It is estimated that these countries ship
between 10 to 25% of their e-waste to coun-
tries such as Guatemala, Paraguay, Panama,
Peru, Mexico, etc (Forti et al., 2018).

The us ships 25%
of its e-waste abroad
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E-waste management

Group work - 20 minutes

STEP 1

Show the video to the participants:
https://www.youtube.com/watch?v=JX-
DrlvShZKU

STEP 2

Divide participants into small groups

(3-4 people).

Present the following scenario: Imagine you
are cleaning out your room and come across
a box of old electronic devices you no longer
use. These could include old phones, char-
gers, headphones, or other gadgets.

STEP 3

Ask each group to discuss and answer the

following questions:

1. What are the different options available for
disposing of these e-waste items in your
community? (e.g., throwing them away, re-
cycling, donating)

PROPOSED ANSWERS

There are currently no worldwide, EU-wide or
fully harmonised options to dispose and ef-
fectively recycle. It is up to each local commu-
nity to develop options to dispose of e-waste
sustainably and encourage recycling. Recent
EU laws incentivised municipalities to take
care of the disposal of digital devices. Indivi-
duals are advised to contact their local land-
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Such facilities can be:
* Supermarkets,
e Dedicated stores,

* Online shops may offer to recollect devices
in exchange for money, or to recycle for free.

2. What challenges might you face in res-
ponsibly disposing of your e-waste?

Brainstorming solutions:

Each group brainstorms and lists down poten-
tial solutions and individual actions that can
promote responsible e-waste management.

STEP 5

Sharing and discussion:

Each group presents their list of challenges
and solutions to the larger group. Facilitate
a discussion about the different perspectives
and encourage participants to share their own
experiences and knowledge about e-waste
management.

fills and check whether they can dispose of
their digital devices there.

A variety of challenges regarding the dispo-
sal of digital devices can be experienced such
as limited access to recycling facilities, lack of
awareness about proper disposal methods,
etc.

To counter these obstacles, a solution is to
research and utilise available e-waste collec-
tion and recycling facilities in your local area.

Even if our societies achieve much better re-
cycling habits, the recycling rate for ICT me-
tals remains low: less than 50% for more than
half of them, and less than 1% for some.

Therefore, recycling does not cover 100%


https://www.youtube.com/watch?v=JXDrIvShZKU
https://www.youtube.com/watch?v=JXDrIvShZKU

of our raw material needs, without counting
losses during melting.

In any case, 100% coverage of our needs is
not possible in a context where the demand
for materials to manufacture our equipment

LEARNING OUTCOMES

* Learners understand the challenges posed
by the impact of E-waste on the environment
and the importance of its management;

OBJECTIVE

continues to grow (Grosse, 2018).

Recycling has to be adopted along with all the
other practices pertaining to production and
usage of digital devices.

* Learners understand the importance of re-
cycling e-waste and how they can recycle
their devices.

* Raise awareness on reparability and obsolescence;
* Inform learners about the various types of obsolescence;
* Highlight on-going initiatives trying to tackle obsolescence and facilitate reparability.

SLIDE
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Individual/Group work - 15 min

Tools: Participants use their notebook for the activity

STEP 1 Connect each definition with the
right explanation

e What is functional obsolescence?

PROPOSED ANSWERS

Remind participants to write down important
facts in their notebook!

* What is functional obsolescence? A pro-
duct that no longer meets new expectations
for technical (e.g. incompatibility with new
equipment), regulatory and/or economic
reasons.

* What is psychological obsolescence ?
When a product no longer meets the needs
of users who wish to acquire a new model
due to a change in functionality or design.

* What is planned obsolescence ? A strategy

* What is psychological obsolescence?
* What is planned obsolescence?
* What is irreparability?

through which the standard lifespan of a de-
vice is deliberately reduced from the design
stage for economic reasons.

* What is irreparability? Devices that are de-
signed in ways that make them difficult or
impossible to be repaired. For instance, sol-
dering major components together to make
upgrades and repairs impossible.

The increasing number of disposed digital
devices can be in part explained by different
phenomena: functional and psychological
obsolescence, retrievability and irreparability.

(=
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and/or economic reasons.

The rise of smartphones exemplifies this
challenge. Since the early 2000s, smart-
phone technology has witnessed expo-
nential growth, with new models with su-
perior features, faster processing power,
and improved functionalities. This rapid
evolution makes older models functional-
ly obsolete even if they remain physically
usable. As a result, a significant portion of
smartphones become outdated within a
short period. In France alone, over 113 mil-

492

functionality or design.

The phenomenon of psychological ob-
solescence creates a sense of urgency or
desire for the latest product, even if the
current device is still functional and re-
levant. It operates more on the level of
consumer perception and desire. That is
why this strategy is not limited to the tech-
nology itself but is part of a marketing
strategy including marketing campaigns

e
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reasons.

This strategy is suspected to be used in
the technology sector, where devices like
smartphones and computers are frequent-
ly updated with software updates and/or
new models, even if the older ones are
still functional. The replacement cycle the-
refore reduces drastically, and prevents
consumers from guaranteeing, durable
lifespan for their digital devices.
Combating planned obsolescence re-
quires understanding and tackling all
forms of obsolescence. Three main
stakeholders can generate change:

e Consumers can make informed choices

“spe || Functional obsolescence: Product that no longer meets new expecta-
tions for technical (e.g. incompatibility with new equipment), regulatory

lion unused smartphones lie dormant in
households, highlighting the scale of this
issue (SOFIES et al., 2019). Functional ob-
solescence raises concerns about e-waste
and recycling as 63% of smartphones in
use are less than two years old, indica-
ting a trend towards frequent upgrades
and discarding of old functional devices.
This effect also raises questions about the
sustainability of our current consumption
patterns.

“spe || Psychological obsolescence: When a product no longer meets the
needs of users who wish to acquire a new model due to a change in

and events that build anticipation for new
products.

“Big data companies” are often cited as
examples of businesses that contribute
to the phenomenon of psychological ob-
solescence (Spinney et al., 2012). New
versions of their products are released an-
nually with upgraded features and latest
innovations.

) Planned obsolescence: A strategy through which the standard lifespan
of a device is deliberately reduced from the design stage for economic

by opting for products with longer lifes-
pans and repairability options;

* Companies should be incentivised to
build devices that last longer, that are
repairable easier and inform consumers
on how they should be repaired;

* Policymakers also have a role to play
by setting objectives and regulating
such practices. A recent example is that
France has officially defined planned ob-
solescence (Article L. 213-4-1 du code
de la consommation) and recognised it
as an offence that may lead to prosecu-
tions.



Mainstream smartphone manufacturers do
not necessarily provide publicly available
replacement parts, making it difficult for
users to repair their devices themselves or
through third-party services. Additionally,
even though EU regulations enforces a 2
year warranty on all digital devices, war-
ranty terms of devices do not necessarily
cover repairs for issues considered as nor-
mal fatigue and that can lead to a cycle of
device replacement rather than repair.

To tackle this issue, measures have been
implemented by national / European go-
vernments. In 2021, the French govern-
ment issued a repairability index (a similar
index will be implemented within the EU)
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forced in June 2025.

Both regulations aim to incentivise the

production of eco designed smartphone

and tablets, as well as a harmonised label-

ling:

* These devices should have better resis-
tance to accidental drops or scratches,
protection against dust and water;

* The use of batteries that are sufficient-
ly durable. Batteries must withstand at
least 800 charge and discharge cycles
while retaining at least 80% of their initial
capacity;

* Rules on disassembly and repair, inclu-
ding the obligation for producers to

LEARNING OUTCOMES

cult orimpossible to be repaired. For instance, soldering major compo-

"SLIDE | Irreparability: Devices that are designed in ways that make them diffi-
nents together to make upgrades and repairs impossible.

that highlighted the following factors to
measure the repairability of a device:
* Availability of documentation,

* Ease of disassembly of the product,
* Availability of spare parts,
* Price of spare parts,

e Specific criteria of the product (smart-
phone, computer, tablet, etc).

https://monindicedereparabilite.fr/home
An EU wide index is to be introduced in
2025 to inform the public about the repai-
rability of a device and its lifespan perfor-
mances.

In 2023, the EU parliament voted on two regulations (Lex-Europa,
European Commission) aiming to extend the lifespan of smart-
phones and tablets by establishing several rules that will be en-

make essential spare parts available to
repairers within 5 to 10 working days,
and up to 7 years after the end of sales
of the product model on the EU market;

* Availability of operating system upgrades
for longer periods: for at least 5 years af-
ter the product is placed on the market;

e Creation of an EU-wide energy labelling
for smartphones and tablets;

e All smartphones and tablets in the EU
will have to show a repairability index.

* Integrating the concepts of functional, psy-
chological, and planned obsolescence, as
well as retrievability and digital moderation;

* Learners understand how to avoid falling
into the pitfalls of such effects.



https://monindicedereparabilite.fr/home

OBJECTIVE

* Raise awareness on bad habits that may re-
duce the lifespan of digital devices;

Activity 10

' SLIDE
Maintenance of digital devices

Group work - 15 minutes

SISl Divide participants into small
groups (3-4 people).

YISVl Ask each group to discuss and
answer the following questions:

* How to take care of your digital device to
extend its lifetime?

* Smartphone,
e Tablet,

e Laptop,

e TV / monitors,
* Smartwatches.

In case you need to get the discussion started,

start by asking the following sub-questions:

* In your opinion, why is taking care of your
device important?

PROPOSED ANSWERS
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* Prevent overheating and damages

If the device is portable, it is recommended
to equip it with a hull or case, and glass to
protect it from knocks and scratches. There
are also waterproof cases for high-risk acti-
vities (water sports, DIY, etc.). Additionally,
it is important to remember that devices are
extremely sensitive to heat. Smartphones, ta-
blets, or computers should not be left in di-
rect sunlight or near electromagnetic waves
(e.g. from microwaves). During hot weather,

* Provide tips and methods to preserve digi-
tal devices and extend their lifespans.

* When was the last time you had to change a
device?

* What was the reason why you changed it?

SYN= 2K Brainstorming solutions

each group brainstorms and creates a mainte-
nance checklist for each device.

113N Sharing and discussion:

each group presents their checklists to the
group.

Facilitate a discussion about the different
perspectives and encourage participants to
share their own experiences and knowledge
about the maintenance of digital devices.

The list contains best practices to implement to extend the lifespan of
digital devices (ADEME, 2023 in Guide Longue vie aux smartphones)

in case a device overheats after using the GPS
or playing with it for too long, it is important to
give it time to cool down.

* Clean your devices

To clean a device with a screen, it is neces-
sary to use a microfiber cloth or a glasses
cloth. It should be avoided to use alcohol or
detergent in any case. For computers, it is
crucial to clean out vents regularly to avoid
them being blocked by dust and cause



overheating. Anti-dust spray or a mini hoo-
ver plugged into your computer’s USB port
will help to eliminate dust and other debris
stuck in the keys and air vents. To remove
stains, it is important to use a microfiber
cloth.

Maintenance should also be done careful-
ly with the data: contents of devices should
be cleaned out every month by deleting un-
necessary apps and files, and transferring
photos and videos to an external hard drive.
From the beginning of the life of a device, itis
crucial to clear any unnecessary data (down-
loads, history, cookies, etc.). At least 20% of
free space is the guarantee of the optimal
performance of a device.

Maintenance of smartphones is estimated to
reduce by 40% the chances of breakdown of
a device.

Extend the lifespan of digital devices

-

Prevent overheating
and damages

N

&)

Choose the right
parameters
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N 8%

irreparable;

[=>1P

Guarantee
battery life

Deactivate the
unnecessary

* Guaranteeing battery life

- Choosing the right parameters

Using Energy-saving modes (brightness re-
duction, automatic sleep mode, etc.) can re-
duce the impact of intensive use on a battery.
Wifi is also always a better alternative than 4G,
as itis 3 times more energy-consuming.

- Deactivating the unnecessary

Features that consume battery constantly
should be turned off: geolocation notifica-
tions, background applications in the back-
ground, automatic updates and downloads,
etc. At night, Aeroplane mode should be
turned on, or switching off the device com-
pletely can be a solution.

- Adopting alternating load

ADEME researchers advise to keep the batte-
ry of a device between 20 and 80%. It is not
recommended to wait until the phone is flat
or to charge it overnight. It is also very impor-
tant to use the original charger intended for
the device.

I

Clean your
devices

G5

Adopt
alternating load

If, despite all precautions, the smartphone stops wor-
king, it is important to implement environmentally frien-
dly practices regarding the disposal of digital devices

* Disposing of digital devices only when they are unusable and

* Finding recycling options for devices no longer in use;
* Upcycling unused digital devices when possible.

(o
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(ADEME, 2017)

Preserve devices as
long as possible

Repair
devices

3

A
Disable notifications,
synchronisation, high-

resolution streaming

Preserving digital devices (computers,
mobile phones, games consoles, etc.) for
as long as possible avoids manufacturing
new ones. Keeping a computer for 4 years
rather than 2 reduces its impact by 50%.

Similarly repairing devices instead of
buying a new one avoids producing new
devices.

Buying a reconditioned phone rather than
a new one can reduce environmental im-
pact by up to 90% and avoids the extrac-
tion of 82 kg of raw materials per year.

Donating digital devices or selling them if
they are still working. If out of order, it has
to be recycled or donated. Today, only 5%
of phones are collected for recycling, even
though they contain precious materials.

Second screens when working, screens in
waiting rooms or stores can be avoided.

Switching devices off completely as soon
as they are no longer in use, at home or at
the office will enable energy savings and
environmental benefits as well.

LEARNING OUTCOMES

® Learners understand how to extend the
lifespan of digital devices

Suggestions to reduce your impact

i

Buy reconditioned
devices

Regularly clear

Avoid second
screens

Donate

devices devices

Guarantee
battery life

Work from home
data

Lowering the resolution of streaming
videos, deactivating notifications and au-
tomatic video playback, disabling auto-
matic synchronisation with cloud services,
conducting meetings using audio rather
than video are all gestures that can have
lessened the impact of digital devices.

Maintenance should also be done carefully
with the data : contents of devices should
be cleaned out every month by deleting
unnecessary apps and files, and transfer-
ring photos and videos to an external hard
drive. From the beginning of the life of a
device, it is crucial to clear any unnecessa-
ry data (downloads, history, cookies, etc.).
At least 20% of free space is the guarantee
of the optimal performance of a device.

By working from home, we contribute
to reducing the volume of travel by 69%
compared to a day spent at the workplace.
And that's no mean feat when you consi-
der the impact of commuting on the envi-
ronment, both in terms of greenhouse gas
emissions and air quality.

10. See content "Guaranteeing battery life”.

e Learners gain practical tips to keep steady
maintenance and expand the lifespan of di-
gital devices at best

Switch off unused
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Individual work - 15 minutes

The facilitator presents the quiz to the partici-
pants who answer the questions.

1.In 2019, approximately how many smart-
phones were sold worldwide?

500 million

750 million

1 billion

1.5 billion

Answer: C.

2. During the production phase of a digital
device, which step requires the excavation of
200 kg of minerals?

Conception

Extraction and transformation

Manufacture of components

Construction

Answer: B.

3. From production to distribution, how much
does a smartphone travel before being sold
to the customer?
Equivalent to a round-trip by plane from
Brussels to Rome
Equivalent to a round-trip by plane from Pa-
ris to Moscow
Equivalent to doing a full world tour by
plane
Equivalent to doing 4 world tours by plane

Answer: D.

SLIDE
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4. What percentage does the production
phase represent for the overall carbon emis-
sion of a digital device?

44%

56%

68%

78%

Answer: D.

5. Which digital activity stands out as the
most energy-intensive and environmentally
impactful, constituting 80% of web data?

Video streaming

Social media usage

Email communication

Internet research

Answer: A.

6. What is the average carbon footprint of
the emails sent daily worldwide according to
ADEME?

1,000 tons of CO2e

20,000 tons of CO2

50,000 tons of CO2e

90,000 tons of CO2

Answer: D.

SLIDE
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7. What percentage of e-waste produced
in 2019 reached formal management or re-
cycling facilities, according to the Global
E-waste Statistics Partnership (GESP)?

10%

17%

25%

33%

Answer: B.

8. What is psychological obsolescence pri-
marily driven by? (two answers)
Changes in functionality or design
Physical wear and tear
Consumer perception and desire
Marketing strategies

Answers: C. -D.

9. What are some maintenance tips recom-
mended for prolonging the lifespan of digital
devices?
Regularly cleaning vents and deleting un-
necessary data
Leaving devices in direct sunlight for better
performance
Using any type of cleaning solution on
screens
Allowing devices to overheat occasionally
for optimal functioning

Answer: A.

(>



MODULE 4

Section 4.1
Digital moderation

OBJECTIVE

The future of digital technology
Initiatives and actions

Give rendition of future scenarios for the impact of the digital sector;

Explain digital moderation;

Provide simple digital moderation measures to adopt.

Future scenarios

Based on current tendencies, a report from ADEME published in March 2023 exposes that the
negative impact of the digital sector on the environment will grow exponentially:

Qco2 ESy

@)

CARBON FOOTPRINT
(in millions of tons)

RESOURCES USED
(in millions of tons)

=1

B

ENERGY CONSUMPTION CONSUMPTION OF
(in TWh) METALS AND MINERALS
(in tons)

952
1081
1508

Digital moderation

Given estimated future scenarios, it is crucial
to change the course of projections and take
actions to reduce your environmental impact.
Digital moderation is an approach that frames
how you can take actions as an individual to
reduce your overall digital impact on the en-
vironment.

Digital moderation: Reducing the environ-
mental impact of digital technology by limi-
ting the use and reliance on digital devices.

The digital moderation approach consists of

moving from a digital world where the use of
digital devices is instinctive, to a world that
becomes conscious and thoughtful of the
environmental impact of the digital sector.
It is necessary to identify the useful societal
contributions of digital technology, so that re-
sources can be allocated to them as a priority,
to preserve and develop them further. On the
other hand, itis necessary to identify practices
where digital technology is not required.

Digital moderation includes a whole range of
actions, particularly public actions, that have



to be developed and implemented, from
initial digital education of individuals to the
regulation of design techniques of digital de-
vices. The Shift project also advocates for the
implementation of campaigns to prevent “di-
gital obesity”, the overconsumption of digital

FROM A DIGITAL TO A ENVIRONMENTALLY
CONSCIOUS WORLD
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Activity 12

Individual work - 15 minutes

Digital moderation measures

devices, and aims to support organised struc-
tures (companies, public bodies, local autho-
rities) on a systemic level to enable effective
implementation of digitally sustainable mea-
sures.

PUBLIC ACTIONS
* Digital education
* Regulations of design techniques

¢ Information campaigns
* Implementation of sustainable
measures in organisations

Tools: Participants use their notebook for the activities

Each participant fills in the tables and give a
note from 1 to 4 to assess whether they im-
plement or intend to implement such mea-
sure

How to fill in the tables: Do you implement/
do you intend to implement such measures ?
(1 = No atall / 4 = Very consistently)

Share in group discussion the insights of par-
ticipants and discuss why they would tend to
implement measures over others.

Provide a document that explains why each
measure has an important impact and can ef-
fectively reduce the impact of digital devices
on the environment.

Do you ?(1 = No atall/ 4 = Very consistently)

Keep your digital devices for as long as possible by taking care of them

Have your phone or computer repaired rather than buying a new one. 27
Consider buying reconditioned equipment 21
Find a second life for unused equipment (by selling, recycling, upcycling, etc) 18

Avoid using unnecessary screens

Do not leave devices on standby

Use the least data possible

Clean up your data regularly

Use digital technology to reduce commuting from home to work / school

Take care of the battery life of your digital devices

LEARNING OUTCOMES

* Learners understand digital moderation and know simple measures they can adopt.

(o
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OBJECTIVE

* Help learners to feel involved in the green digital transi-

Section 4.2
Digital sector - Initiatives

* Encourage learners to implement initiatives to reduce
their carbon digital footprints.

have stated the importance to consider the green and digital transitions

{SUDE‘“ Several institutions at the international, european and national level

65

together.

\

To achieve this twin transition, different initia-
tives have been implemented and promoted
on multiple levels.

¢ United Nations (UN) Initiatives

The UN'’s Sustainable Development Goals,
particularly SDG 9 (Industry, Innovation,
and Infrastructure), SDG 12 (responsible
consumption and production) and 13 (Cli-
mate Action), encompass efforts to mitigate
the environmental impact of the digital sector.
This includes promoting energy efficiency in
technology and addressing e-waste.

To that end, in April 2023, United Nations En-
vironment Programme (UNEP) released a sta-
tement to launch the Global Digital Compact.
It is a framework designed to support coun-
tries, regions, and businesses to transition to
a green digital economy.

It has been elaborated to guide the sustai-
nable development of digital technologies
and services while addressing environmen-
tal challenges. The compact outlines a set
of principles and actions that can be imple-
mented by governments, businesses, and
other stakeholders to ensure that digital tech-
nology development is environmentally sus-
tainable:
* Building a planetary dashboard of trusted
environmental data for real time transparen-
cy and situational awareness;

* Harnessing digital tools to align global fi-
nance and capital markets to environmental
sustainability goals;

* Measuring the sustainability performance
and circularity of supply chains;

* Incentivising sustainable consumption prac-
tices;

* Harnessing sustainable procurement of
digital technologies and infrastructure to
close the digital divide;

e |dentification of best practices and stan-
dards in the greening of information and
communication technologies.

The objective of the Global Digital Compact
(GDC) is to bridge the gap between coun-
tries, public and private actors to pioneer
new environment-friendly practices and im-
plement sustainable technology projects on a
large scale. The GDC recognises the impor-
tance of harnessing the power of emerging
technologies, and their application in the en-
vironmental domains, but at the same time,
acknowledges the need for implementing
responsible practices, ethical standards, data
standards, regulatory frameworks, measure-
ment methods and impact assessments on a
global scale to ensure effective impact.

* European Union (EU) Initiatives

The European Union has repeatedly claimed
that it intends to reduce the environmental
impact of digital technology through various



means. This effort is deeply intertwined with
the broader European Green Deal which re-
cognises that digital transformation and en-
vironmental sustainability are not separate
challenges but rather two sides of the same
coin.

In its green digital strategy, the EU highlights
the potential of digital technologies to re-
duce carbon footprints, through videoconfe-
rencing, energy monitoring, and sustainable
farming practices. However, it also recognises
the need to ensure that digital technologies
do not consume more energy than actually
enable to save. Currently, digital technologies
account for between 8-10% of Europe’s ener-
gy consumption and 2-4% of greenhouse gas
emissions (EU Commission).

To address this, the EU is exploring measures
such as extending the lifetime of smartphones,
switching to 5G networks, and ensuring data
centres are climate-neutral, energy-efficient,
and sustainable by 2030 at the latest.

Along with measures to extend the lifespan of
digital devices and tackle planned obsoles-
cence (see Module 3.2), the EU parliament
has adopted an unprecedented law that
will generalise the use of USB-C cables and
connectors by the end of 2024. The EU has
been promoting this text for more than 10
years and claims that it will greatly reduce the
number of e-wastes and extend the lifespan
of digital devices.

i
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* National initiatives

ADEME, the French Environment and Ener-
gy Management Agency, is a driving force
in France's transition to a sustainable future.
Founded in 1991, this governmental orga-
nisation focuses on reducing carbon emis-
sions and advancing environmental-friendly
practices. ADEME promotes initiatives across
various sectors, including energy, transporta-
tion, waste management, and sustainable de-
velopment.

ADEME investigates the environmental im-
pact of digital technology by conducting re-
search to quantify and understand the carbon
footprint of digital devices and infrastruc-
tures. This research informs policy recom-
mendations. ADEME also collaborates with
industry stakeholders to develop standards

and labels, encouraging manufacturers to
adopt more sustainable practices throughout
the lifecycle of digital devices. Moreover, the
agency provides guidance on best practices
for responsible digital usage, including re-
cycling of electronic waste, and digital mo-
deration strategies. Finally, ADEME invests in
innovation in sustainable digital technologies
through funding programs with research ins-
titutions and startups.

ADEME plays a crucial role in mitigating the
environmental impact of digital technology,
creating a shift towards the green digital tran-
sition. ADEME's influence extends internatio-
nally through cooperation with other coun-
tries and organisations, contributing to global
efforts to combat climate change.

1l
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ltaly’s ecological transition plan (PTE), also
known as the 'National Recovery and Resi-
lience Plan" (PNRR), is a broadly financed
strategy to guide the country towards a more
sustainable and digital future as part of a lar-
ger EU financial stimulus package. The PTE
plan includes a series of investments and re-
forms to modernise the Italian economy, pro-
mote environmental sustainability, and acce-
lerate digitalisation.

Key aspects of the Italian ecological transi-
tion plan

* Energy transition

The plan emphasises a shift from fossil fuels to
renewable energy sources. It includes invest-
ments in solar, wind, and hydroelectric power,
aiming to increase the share of renewables in
the national energy mix.

* Sustainable mobility

The PTE promotes the adoption of electric
and hybrid vehicles, expanding charging in-
frastructure and enhancing public transpor-
tation systems to decrease reliance on fossil
fuels.

* Circular Economy

Efforts to implement circular economy prin-
ciples are central, focusing on waste reduc-
tion, increased recycling rates, and the life-
cycle management of products to minimise
environmental impact.



Integration of digitalisation in the Ecological
Transition Plan

* Sustainable digitalisation and digital tran-
sition

The PTE integrates digital transformation as
a fundamental component to achieve sustai-
nability goals. This includes funding for digi-
tising public administration and infrastructure
to enhance energy efficiency and reduce en-
vironmental footprints.

Particular focus is on developing «smart ci-
ties» that utilise digital technologies to opti-
mise resource management and improve ur-
ban living standards.

* Proper use of polluting digital systems

The plan addresses the issue of electronic
waste and digital pollution. Initiatives are in-
cluded to promote the recycling of electronic
devices and to minimise the environmental
impact of data centres through energy-effi-
cient solutions.

* Education and innovation

The PTE invests in education and skills deve-
lopment to support the digital transition, fo-
cusing on digital literacy, which is necessary
for adapting to and implementing sustainable
technologies.

In summary, ltaly’s Ecological Transition Plan
aims to reduce the country’s ecological foot-
print and to integrate digitalization sustai-
nably. This includes enhancing energy ef-
ficiency, promoting digital education, and
mitigating the adverse effects of digital sys-
tems on the environment.

EST

Green Tiger (Rohe Tiiger in Estonian) is a
cross-sectoral collaboration platform which is
creating a basis for a green economy, just as
the Tiger Leap project jump-started the deve-
lopment of Estonia’s technology sector. The
Green Tiger is a representative organisation
that unites over 80 Estonian companies.

The idea of the representative organisation
of the Green Tiger is to share knowledge and
tools to implement sustainable changes and
to provide a collaborative platform for sharing
experiences, successes and lessons learned.
Green Tiger combines the societal demand
for a sustainable Estonia and accelerates the
system innovation that is needed to achieve

that. Green Tiger's vision: A sustainable world
which preserves social welfare while focusing
on the conservation and restoration of nature.
Green Tiger's mission is to create and imple-
ment nature-friendly practices in all sectors
and develop a balanced economy.

To reach a balanced economy, Green Tiger
prepares roadmaps in five different areas. The
Energy Roadmap and the Construction Road-
map have already been completed, and the
Transportation, Circular Economy and Land
Use Roadmap will be completed by the be-
ginning of 2025.

The roadmaps are industry-specific practical
guidelines for making changes. The creation
of the roadmaps involves companies opera-
ting in the sector, professional associations,
researchers and state representatives.
Roadmaps are work tools created for the state
to use: for example, some of the points out-
lined in the Construction Roadmap were also
included in the Estonian government’s coali-
tion agreement.

iE
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The Department of Further and Higher Edu-
cation, Research, Innovation and Science in
Ireland funds and creates policy for the higher
and further education and research sectors.
They also oversee the work of the state agen-
cies and public institutions operating in these
areas. Their role is to make sure that these
sectors support and encourage Ireland’s so-
cial and economic development. They make
sure that public investment and policy in
these areas give opportunities to everyone,
including the most vulnerable in society.

The department develops and implements
policies related to further and higher edu-
cation, research, innovation, and science in
Ireland. This involves setting priorities, esta-
blishing frameworks, and ensuring alignment
with national goals and objectives. It allocates
funding to educational institutions, research
organisations, and innovation initiatives.

This includes funding for universities, colle-
ges, research centres, and programs aimed at
promoting innovation and scientific advance-
ment.



The department is responsible for ensuring
the quality and standards of education and
research in Ireland. This involves developing
accreditation processes, conducting inspec-
tions, and promoting excellence in teaching,
learning, and research. It focuses on develo-
ping and enhancing the skills of the workforce
to meet the needs of the economy.

This includes initiatives to promote lifelong
learning, vocational training, and skills deve-
lopment in emerging fields.

LEARNING OUTCOMES

* Learners understand digital moderation
and measures they can adopt;
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Activity 13

Group work - 30 minutes

Green digital action plan

The department supports research and inno-
vation activities across various sectors. This
includes funding for research projects, pro-
moting collaboration between academia and
industry, and facilitating the commercialisa-
tion of research outcomes. It works to ensure
equal access to education and opportunities
for all individuals, regardless of background
or circumstance. This includes initiatives to
support disadvantaged students, promote di-
versity in higher education, and address bar-
riers to participation.

* Learners gain a comprehensive understan-
ding of the on-going initiatives on multiple
levels.

Tools: Participants use their notebook for the activity

Present the axis of the green digital map to
participants

* Positive impact,

* Facility to implement.

-~

Important

Ask participants to assess the list of positive
practices depending on the ease of imple-
mentation and the importance they consider
it could have.

Indicate them on the map according to their
opinion. Not all of the actions are individual,
the objective is to encourage participants to
think both individually and collectively.

IMPACT

Ineffective

v

Difficult IMPLEMENTATION Easy



Here is the following list

e Limit the quantity of owned digital devices;
* Adopt a digitally moderate way of life;
* Reduce digital usage;

* Extend the duration of the warranty of a di-
gital device;

* Design sustainable digital infrastructures
and devices;

* Repair digital devices;
* Protect and maintain digital equipment;

* Share digital equipment (ex: internet box
shared within a building);

* Contribute to collective actions (charity, di-
gital clean-up day, initiatives, etc);

* Regulate production, usage and disposal of
digital technology;

* Raise awareness on environmental impact
of digital technology in your social circle

* Improve the longevity and repairability of
digital devices (from design to end-of-life);

e End software discontinuance;

* Reduce the number of screens and their
size;

e Systematically recycle or donate unused
equipment;

* Buy second-hand devices;

* Develop new digital technologies.

Present the map to the whole group and dis-
cuss it together.

Encourage a class discussion on the collective
potential of individual actions and how these
plans contribute to the green digital transi-
tion.

LEARNING OUTCOMES

* Learners are able to apply the green digital
transition concept in practice;
* Learners gain ideas of initiatives they

can implement in their daily life and/or
professional life;
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* Learners are inspired to change their digital
behaviour.

RECAP - Final suggestions to reduce your impact

E

To reduce the environmental impact of the
production of digital devices, the main sug-
gestion is to limit the quantity of owned digi-
tal devices. In order to do so:

* Buy only when it is necessary;

* Choose repair over buying a brand-new
product;

* Buy second-hand or reconditioned devices.

To reduce the environmental impact of the
usage of digital devices, the main sugges-
tions are:

* When streaming video, reduce its quality
and watch it utilising Wi-Fi;

e Limit your time spent on social media and
the amount of content you share;

* Clean your email inbox regularly by dele-
ting sent emails and spams.




To reduce the environmental impact of the
disposal of digital devices, the main sugges-
tions are:

* Find recycling options for digital devices in
your local area;

* Preserve devices as long as possible by ta-

e
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end of the training

The participants will discover which digital
profile they are, with a set of actions recom-
mended to limit their digital environmental

impact.
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To find out more about the environmental im-
pact of digital technology, learners can be re-
directed to the following website:

egreen.adice.asso.fr

Each tool is available in English, Estonian,
French and ltalian.

On this website participants will find several
tools they can consult online or download:

* A cross-country study on the green digital
transition in the European Union

With this tool, participants can find out about
the good practices of over 250 professionals
from the VET sector from Ireland, France, Es-
tonia and Italy. This study includes a set of re-
commendations around 8 themes:

- Emails,

- Cloud storage,

- Streaming media,
- Social media,

Producing electronic devices and tools,

Cyber-security,

Using apps, platforms and internetbrowsers,
- Printing and digitalising of documents.

king precautions to maximise its lifetime:
clean your devices, prevent damages, swit-
ch off your devices when unused...;

* Guarantee battery life: choose the right pa-
rameters, deactivate unnecessary features,
adopt an alternating loan...

Invite the participants to test their knowledge and digital habits at the

Website:

P> egreen.adice.asso.fr

Available in english, estonian, french, and
italian.

* A kit to reduce the impact of digital practice
on the environment

With this tool, participants can get informed
on the 8 themes mentioned above, get ac-
cess to practical tools easy to implement and
a checklist to verify their impact.

* An interactive tool to support learners in re-
ducing their digital impact

With this tool, participants can test their
knowledge on the environmental impact of
digital technology and measure their own
impact. The test also includes a set of recom-
mended actions to further reduce the impact
of their digital practice.

How many emails are estimated m
besent and received daily?

@


http://egreen.adice.asso.fr
http://egreen.adice.asso.fr

BIBLIOGRAPHY

ADEME (2024). Gagnez en performance avec |’écoconcep-
tion. [online] Agir pour la transition écologique. https://agir-
pourlatransition.ademe.fr/entreprises/ecoconception
ADEME (2023). Guide longue vie a notre smartphone.
https://librairie.ademe.fr/cadic/7327/guide-longue-vie-
smartphone-202309.pdf

ADEME. (2022). Etude sur la durée de vie des équipements
électriques et électroniques. https://librairie.ademe.fr/
ged/3531/_84636__Duree_de_vie_des_EEE.pdf

ADEME (2022). Le numérique : quels impacts environne-
mentaux ? ADEME librairie. https://librairie.ademe.fr/ca-
dic/6836/transcription-infographie-impacts-environnemen-
taux-numerique.pdf

ADEME (2021). La face cachée du numérique réduire les im-
pacts du numérique sur l'environnement. https://cnm.fr/wp-
content/uploads/2021/08/ademe_guide-pratique-face-ca-
chee-numerique.pdf

ADEME (2019). En route vers la sobriété numérique. https://
librairie.ademe.fr/ged/6555/quide-en-route-vers-sobriete-nu-
merique-202209.pdf

ADEME (2017). Les impacts du smartphone. https://presse.
ademe.fr/wp-content/uploads/2017/09/quide-pratique-im-
pacts-smartphone.pdf

ADEME (2008). Analyse du cycle de vie d'un téléphone
portable synthése. https://multimedia.ademe.fr/outils/te-
lephone-portable/Site-web/portable.pdf

ADEME and ARCEP (2022). Empreinte environnementale
du numérique en France : L’ADEME et '’ARCEP remettent
leur premier rapport au gouvernement. https://www.arcep.
fr/fileadmin/cru-1677573101/user_upload/04-22-version-
francaise.pdf

ADEME et Al. (2022). Pollution numérique : du clic au dé-
clic - Qu'est-ce qu’on fait ? https://archives.qqf.fr/infogra-
phie/69/pollution-numerique-du-clic-au-declic

ADEME Infos. (2024). Le nouvel indice de réparabilité.
https://infos.ademe.fr/magazine-juin-2021/faits-et-chiffres/
indice-de-reparabilite/

Alestra, C., Cette, G., Chouard, V. and Lecat, R. (2020). Long-
term growth impact of climate change and policies: the ad-
vanced climate change long-term (ACCL) Scenario building
model. https://publications.banque-france.fr/sites/default/
files/medias/documents/wp759.pdf

ARCEP (2020). Rapport d'étape, synthese de la plateforme
de travail et propositions. https://www.arcep.fr/uploads/

tx_gspublication/rapport-pour-un-numerique-soutenable_
dec2020.pdf

Bartrem, C., et al. (2022). Climate Change, Conflict, and
Resource Extraction: Analyses of nigerian artisanal mining
communities and ominous global trends. annals of global
health, 88(1). https://doi.org/10.5334/aogh.3547

Beales, E.J., et al. (2021). Project report: environmental and
social consequences of mineral extraction for low-carbon
technologies cobalt, lithium and nickel extraction, impacts
and relation to the SDGs. https://sintef.brage.unit.no/
sintef-xmlui/bitstream/handle/11250/3047770/SINTEF+re-
port+2021_00816+Mineral+extraction+sustainability+im-
pacts.pdf

Bookhagen, B.,et al. (2020). Metallic Resources in Smart-
phones.

22)

Resources Policy, 68(0301-4207), p.101750. https://doi.
org/10.1016/].resourpol.2020.101750

Circular Tech (2022). Module 4. https://circulartech.apc.
org/books/a-guide-to-the-circular-economy-of-digital-de-
vices/page/module-4-how-producing-digital-devices-im-
pacts-on-natural-resources-and-on-people

Cisco (2020). Cisco annual internet report (2018-2023)
white  paper.  https://www.cisco.com/c/en/us/solutions/

collateral/executive-perspectives/annual-internet-report/
white-paper-c11-741490.html

Club Green IT and GreenlT.fr (2018). Du green IT au numé-
rique responsable lexique des termes de référence. https://
club.greenit.fr/doc/2018-05-ClubGreenlT-lexique-nume-
rique_responsable-v1.8.3.pdf

DATA4(2023). Définition Data Center : qu’est-ce qu‘un centre
de données ? DATA4 - Smart Data Centers at Scale. https://
www.datadgroup.com/dictionnaire-du-datacenter/qu-est-
ce-qu-un-datacenter/

DataReportal (2024). Digital around the World. Global Di-
gital Insights. https://datareportal.com/global-digital-over-
view

Dedryver, L. (2020). Digital metal consumption: a sec-
tor far from being dematerialized. https://www.strategie.
gouv.fr/english-articles/digital-metal-consumption-sec-
tor-far-being-dematerial-ized

Derudder, K. (2021). What Is the environmental footprint for
social media applications? https://greenspector.com/en/
social-media-2021/

Energuide (2020). Do | emit CO2 when [ surf the internet?
https://www.energuide.be/en/questions-answers/do-i-
emit-co2-when-i-surf-the-internet/69/

Ericsson (2020). A quick guide to your digital carbon foot-
print.  https://www.ericsson.com/en/reports-and-papers/
industrylab/reports/a-quick-guide-to-your-digital-carbon-
footprint

European Commission (2023). Circular economy: New rules
to make phones and tablets more durable, energy efficient
and easier to repair, enabling sustainable choices by consu-

mers. https://ec.europa.eu/commission/presscorner/detail/
fr/ip_23_3315

European Commission (n.d.). Green Digital - Shaping Eu-
rope’s Digital Future. https://digital-strategy.ec.europa.eu/
en/policies/green-digital

European Environment Agency (2020). Average CO2 emis-
sions from new cars and new vans increased again in 2019.
https://www.eea.europa.eu/highlights/average-co2-emis-
sions-from-new-cars-vans-2019

European Parliament (2022). L'USB type-C va devenir le
chargeuruniversel dans I'UE d'ici la fin de 2024. https://www.
europarl.europa.eu/topics/fr/article/202204135T027211/
l-usb-type-c-va-devenir-le-chargeur-universel-dans-I-ue-d-
ici-la-fin-de-2024

ADEME (2023). Evaluez vos besoins avant d’acheter. Parti-
culier. https://epargnonsnosressources.gouv.fr/evaluer-be-
soin-avant-achat/

Forti, V., et al. (2018). E-waste statistics: guidelines on classi-
fications, reporting and indicators, second edition. [online]
scycle, bonn, Germany. : United Nations University, ViE.
https://collections.unu.edu/eserv/UNU:6477/RZ_EWaste_
Guidelines_LoRes.pdf


https://agirpourlatransition.ademe.fr/entreprises/ecoconception
https://agirpourlatransition.ademe.fr/entreprises/ecoconception
https://librairie.ademe.fr/cadic/7327/guide-longue-vie-smartphone-202309.pdf
https://librairie.ademe.fr/cadic/7327/guide-longue-vie-smartphone-202309.pdf
https://librairie.ademe.fr/ged/3531/_84636__Duree_de_vie_des_EEE.pdf
https://librairie.ademe.fr/ged/3531/_84636__Duree_de_vie_des_EEE.pdf
https://librairie.ademe.fr/cadic/6836/transcription-infographie-impacts-environnementaux-numerique.pdf
https://librairie.ademe.fr/cadic/6836/transcription-infographie-impacts-environnementaux-numerique.pdf
https://librairie.ademe.fr/cadic/6836/transcription-infographie-impacts-environnementaux-numerique.pdf
https://cnm.fr/wp-content/uploads/2021/08/ademe_guide-pratique-face-cachee-numerique.pdf
https://cnm.fr/wp-content/uploads/2021/08/ademe_guide-pratique-face-cachee-numerique.pdf
https://cnm.fr/wp-content/uploads/2021/08/ademe_guide-pratique-face-cachee-numerique.pdf
https://librairie.ademe.fr/ged/6555/guide-en-route-vers-sobriete-numerique-202209.pdf
https://librairie.ademe.fr/ged/6555/guide-en-route-vers-sobriete-numerique-202209.pdf
https://librairie.ademe.fr/ged/6555/guide-en-route-vers-sobriete-numerique-202209.pdf
https://presse.ademe.fr/wp-content/uploads/2017/09/guide-pratique-impacts-smartphone.pdf
https://presse.ademe.fr/wp-content/uploads/2017/09/guide-pratique-impacts-smartphone.pdf
https://presse.ademe.fr/wp-content/uploads/2017/09/guide-pratique-impacts-smartphone.pdf
https://multimedia.ademe.fr/outils/telephone-portable/Site-web/portable.pdf
https://multimedia.ademe.fr/outils/telephone-portable/Site-web/portable.pdf
https://www.arcep.fr/fileadmin/cru-1677573101/user_upload/04-22-version-francaise.pdf
https://www.arcep.fr/fileadmin/cru-1677573101/user_upload/04-22-version-francaise.pdf
https://www.arcep.fr/fileadmin/cru-1677573101/user_upload/04-22-version-francaise.pdf
https://archives.qqf.fr/infographie/69/pollution-numerique-du-clic-au-declic
https://archives.qqf.fr/infographie/69/pollution-numerique-du-clic-au-declic
https://infos.ademe.fr/magazine-juin-2021/faits-et-chiffres/indice-de-reparabilite/
https://infos.ademe.fr/magazine-juin-2021/faits-et-chiffres/indice-de-reparabilite/
https://publications.banque-france.fr/sites/default/files/medias/documents/wp759.pdf
https://publications.banque-france.fr/sites/default/files/medias/documents/wp759.pdf
https://www.arcep.fr/uploads/tx_gspublication/rapport-pour-un-numerique-soutenable_dec2020.pdf
https://www.arcep.fr/uploads/tx_gspublication/rapport-pour-un-numerique-soutenable_dec2020.pdf
https://www.arcep.fr/uploads/tx_gspublication/rapport-pour-un-numerique-soutenable_dec2020.pdf
https://doi.org/10.5334/aogh.3547
https://doi.org/10.1016/j.resourpol.2020.101750
https://doi.org/10.1016/j.resourpol.2020.101750
https://circulartech.apc.org/books/a-guide-to-the-circular-economy-of-digital-devices/page/module-4-how-producing-digital-devices-impacts-on-natural-resources-and-on-people
https://circulartech.apc.org/books/a-guide-to-the-circular-economy-of-digital-devices/page/module-4-how-producing-digital-devices-impacts-on-natural-resources-and-on-people
https://circulartech.apc.org/books/a-guide-to-the-circular-economy-of-digital-devices/page/module-4-how-producing-digital-devices-impacts-on-natural-resources-and-on-people
https://circulartech.apc.org/books/a-guide-to-the-circular-economy-of-digital-devices/page/module-4-how-producing-digital-devices-impacts-on-natural-resources-and-on-people
https://www.cisco.com/c/en/us/solutions/collateral/executive-perspectives/annual-internet-report/white-paper-c11-741490.html
https://www.cisco.com/c/en/us/solutions/collateral/executive-perspectives/annual-internet-report/white-paper-c11-741490.html
https://www.cisco.com/c/en/us/solutions/collateral/executive-perspectives/annual-internet-report/white-paper-c11-741490.html
http://GreenIT.fr
https://club.greenit.fr/doc/2018-05-ClubGreenIT-lexique-numerique_responsable-v1.8.3.pdf
https://club.greenit.fr/doc/2018-05-ClubGreenIT-lexique-numerique_responsable-v1.8.3.pdf
https://club.greenit.fr/doc/2018-05-ClubGreenIT-lexique-numerique_responsable-v1.8.3.pdf
https://datareportal.com/global-digital-overview
https://datareportal.com/global-digital-overview
https://www.strategie.gouv.fr/english-articles/digital-metal-consumption-sector-far-being-dematerial-ized
https://www.strategie.gouv.fr/english-articles/digital-metal-consumption-sector-far-being-dematerial-ized
https://www.strategie.gouv.fr/english-articles/digital-metal-consumption-sector-far-being-dematerial-ized
https://greenspector.com/en/social-media-2021/
https://greenspector.com/en/social-media-2021/
https://www.energuide.be/en/questions-answers/do-i-emit-co2-when-i-surf-the-internet/69/
https://www.energuide.be/en/questions-answers/do-i-emit-co2-when-i-surf-the-internet/69/
https://www.ericsson.com/en/reports-and-papers/industrylab/reports/a-quick-guide-to-your-digital-carbon-footprint
https://www.ericsson.com/en/reports-and-papers/industrylab/reports/a-quick-guide-to-your-digital-carbon-footprint
https://www.ericsson.com/en/reports-and-papers/industrylab/reports/a-quick-guide-to-your-digital-carbon-footprint
https://ec.europa.eu/commission/presscorner/detail/fr/ip_23_3315
https://ec.europa.eu/commission/presscorner/detail/fr/ip_23_3315
https://digital-strategy.ec.europa.eu/en/policies/green-digital
https://digital-strategy.ec.europa.eu/en/policies/green-digital
https://www.eea.europa.eu/highlights/average-co2-emissions-from-new-cars-vans-2019
https://www.eea.europa.eu/highlights/average-co2-emissions-from-new-cars-vans-2019
https://www.europarl.europa.eu/topics/fr/article/20220413STO27211/l-usb-type-c-va-devenir-le-chargeur-universel-dans-l-ue-d-ici-la-fin-de-2024
https://www.europarl.europa.eu/topics/fr/article/20220413STO27211/l-usb-type-c-va-devenir-le-chargeur-universel-dans-l-ue-d-ici-la-fin-de-2024
https://www.europarl.europa.eu/topics/fr/article/20220413STO27211/l-usb-type-c-va-devenir-le-chargeur-universel-dans-l-ue-d-ici-la-fin-de-2024
https://www.europarl.europa.eu/topics/fr/article/20220413STO27211/l-usb-type-c-va-devenir-le-chargeur-universel-dans-l-ue-d-ici-la-fin-de-2024
https://epargnonsnosressources.gouv.fr/evaluer-besoin-avant-achat/
https://epargnonsnosressources.gouv.fr/evaluer-besoin-avant-achat/
https://collections.unu.edu/eserv/UNU

Freitag, C., etal. (2021). The real climate and transformative
impact of ICT: A critique of estimates, trends, and regula-
tions. patterns, 2(9), p.100340. https://pubmed.ncbi.nlm.
nih.gov/34553177/

Geneva Environment Network (2023). The growing environ-
mental risks of e-waste. https://www.genevaenvironment-
network.org/resources/updates/the-growing-environmen-
tal-risks-of-e-waste/

Green IT. (2024). La Communauté des acteurs de la sobriété
numérique et du numérique responsable (green it, low-tech
numérique, écoconception web et de service numérique,
etc.). https://www.greenit.fr/

Greenpeace (2017). Guide to Greener Electronics 2017 USA.
https://www.greenpeace.org/usa/reports/greener-electro-
nics-2017/

Grosse, F. (2018). Les limites du recyclage dans un contexte
de demande croissante de matiéres premiéres. annales des
mines - responsabilité et environnement, 2014/4 4 (N° 76),
p. 58-63. doi 10.3917/re.076.0058

Hsu, J(2022). How much water do data centres use? Most
tech companies won't say. https://www.newscientist.com/
article/2342490-how-much-water-do-data-centres-use-
most-tech-companies-wont-say/

Indice de réparabilité des produits (n.d.). Apple. https://
www.indicereparabilite.fr/etiquette-produit/apple/

International Renewable Energy Agency (2019). Renewable
energy statistics 2019. https://www.irena.org/publica-
tions/2019/Jul/Renewable-energy-statistics-2019

Kalantzakos, S. (2019). The Geopolitics of critical minerals.
[online] JSTOR. http://www.jstor.org/stable/resrep23660

Kemp, S. (2023). Digital 2023 July Global statshot report.
DataReportal. https://datareportal.com/reports/digital-
2023-july-global-statshot

Lex.europa.eu. (2018). EUR-Lex - 02012L0019-20180704
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CE-
LEX:02012L0019-20180704.

Lex.europa.eu. (2023a). Delegated Regulation - 2023/1669.
https://eur-lex.europa.eu/eli/reg_del/2023/1669/0j

Lex.europa.eu. (2023b). Regulation - 2023/1670. https://
eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A3
2023R1670&qid=1710926909051

Nations, U. and International Resource Panel (2022). Re-
cycling rates of metals: a Status Report. Unep.org. https://
www.resourcepanel.org/reports/recycling-rates-metals

Ninassi, B. (2021). 1.2.2 Quelles sont les infrastructures d’in-
ternet ? Ressources du Mooc impacts environnementaux du
numérique. https://learninglab.gitlabpages.inria.fr/mooc-
impacts-num/mooc-impacts-num-ressources/Partiel1/
FichesConcept/FC1.2.2-internet-MooclmpactNum.htm/

OECD (2014). Recommendation on digital government
strategies. https://www.oecd.org/gov/digital-government/
recommendation-on-digital-government-strategies.htm
Paillard, C.-A. (2011). La question des minerais stratégiques,
enjeu majeur de la géoéconomie mondiale. Géoéconomie,
59(4), p.17. https://doi.org/10.3917/geoec.059.0017

Péivi Lujala and Siri Aas Rustad (2012). High-Value Natural
Resources and Post-Conflict Peacebuilding. Routledge.
Petrosyan, A. (2024). Global Digital Population 2023.
https://www.statista.com/statistics/617136/digital-popula-
tion-worldwide/

P&le éco-conception (2018). Eco-conception de service nu-
mérique. Note de synthese. https://www.eco-conception.
fr/data/sources/users/2242/2019-note-de-synthese-nume-
rique-abrezgeze-public.pdf

Sénat. (2016). 100 millions de téléphones portables usa-
gés: l'urgence d'une stratégie. https://www.senat.fr/rap/
r15-850/r15-8501.html

SOFIES et AL(2019). Etude du marché et parc de télé-
phones portables frangais en vue d’augmenter durablement
leur taux de collecte. https://www.afnum.fr/wp-content/
uploads/2021/07/2019_EtudeTelephonesPortablesFR_Fi-
nal_Rev.pdf

Spinney, J., Burningham, K., Cooper, G., Green, N. and
Uzzell, D. (2012). ‘What I've found is that your related ex-
periences tend to make you dissatisfied”: Psychological
obsolescence, consumer demand and the dynamics and
environmental implications of de-stabilization in the laptop
sector. Journal of Consumer Culture, 12(3), pp.347-370.
https://doi.org/10.1177/1469540512456928.

The Shift Project. (2017). https://theshiftproject.org/en/
home/

The Shift Project (2019). Climat: L'insoutenable usage
de la vidéo en ligne. un cas pratique pour la sobrié-
té  numérique.  https://theshiftproject.org/wp-content/
uploads/2019/07/R%C3%APsum%C3%A9-aux-d%C3%A-
9cideurs_FR_Linsoutenable-usage-de-la-vid%C3%A0-en-
ligne.pdf

UNDRR (2023). Electronic Waste (E-Waste). https://www.
undrr.org/understanding-disaster-risk/terminology/hips/
tl0041

United Nations (n.d.). Causes and effects of climate change.
https://www.un.org/en/climatechange/science/causes-ef-
fects-climate-change

World Bank (2019). Forest-Smart mining identifying fac-
tors associated with the impacts of large-scale mining on
forests public disclosure authorized. https://documents1.
worldbank.org/curated/en/104271560321150518/pdf/Fo-
rest-Smart-Mining-ldentifying-Factors-Associated-with-the-
Impacts-of-Large-Scale-Mining-on-Forests.pdf

World Economic Forum (2019). A new circular vision for
electronics time for a global reboot in support of the United
Nations e-waste coalition platform for accelerating the cir-
cular economy. https://www3.weforum.org/docs/WEF_A_
New_Circular_Vision_for_Electronics.pdf

World Health Organization (2023). Electronic Waste
(e-waste). https://www.who.int/news-room/fact-sheets/de-
tail/electronic-waste-(e-waste)

World Health Organization (2021). Soaring e-waste affects
the health of millions of children, who warns. https://www.
who.int/news/item/15-06-202 1-soaring-e-waste-affects-
the-health-of-millions-of-children-who-warns

WWEF (2018). Living Planet Report 2018: Aiming Higher
N | T 2018 report. https://www.wwf.org.uk/sites/default/
files/2018-10/wwfintl_livingplanet_full.pdf

@


https://pubmed.ncbi.nlm.nih.gov/34553177/
https://pubmed.ncbi.nlm.nih.gov/34553177/
https://www.genevaenvironmentnetwork.org/resources/updates/the-growing-environmental-risks-of-e-waste/
https://www.genevaenvironmentnetwork.org/resources/updates/the-growing-environmental-risks-of-e-waste/
https://www.genevaenvironmentnetwork.org/resources/updates/the-growing-environmental-risks-of-e-waste/
https://www.greenit.fr/
https://www.greenpeace.org/usa/reports/greener-electronics-2017/
https://www.greenpeace.org/usa/reports/greener-electronics-2017/
https://www.newscientist.com/article/2342490-how-much-water-do-data-centres-use-most-tech-companies-wont-say/
https://www.newscientist.com/article/2342490-how-much-water-do-data-centres-use-most-tech-companies-wont-say/
https://www.newscientist.com/article/2342490-how-much-water-do-data-centres-use-most-tech-companies-wont-say/
https://www.indicereparabilite.fr/etiquette-produit/apple/
https://www.indicereparabilite.fr/etiquette-produit/apple/
https://www.irena.org/publications/2019/Jul/Renewable-energy-statistics-2019
https://www.irena.org/publications/2019/Jul/Renewable-energy-statistics-2019
http://www.jstor.org/stable/resrep23660
https://datareportal.com/reports/digital-2023-july-global-statshot
https://datareportal.com/reports/digital-2023-july-global-statshot
http://Lex.europa.eu
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX
http://Lex.europa.eu
https://eur-lex.europa.eu/eli/reg_del/2023/1669/oj
http://Lex.europa.eu
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32023R1670&qid=1710926909051
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32023R1670&qid=1710926909051
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32023R1670&qid=1710926909051
http://Unep.org
https://www.resourcepanel.org/reports/recycling-rates-metals
https://www.resourcepanel.org/reports/recycling-rates-metals
https://learninglab.gitlabpages.inria.fr/mooc-impacts-num/mooc-impacts-num-ressources/Partie1/FichesConcept/FC1.2.2-internet-MoocImpactNum.html
https://learninglab.gitlabpages.inria.fr/mooc-impacts-num/mooc-impacts-num-ressources/Partie1/FichesConcept/FC1.2.2-internet-MoocImpactNum.html
https://learninglab.gitlabpages.inria.fr/mooc-impacts-num/mooc-impacts-num-ressources/Partie1/FichesConcept/FC1.2.2-internet-MoocImpactNum.html
https://www.oecd.org/gov/digital-government/recommendation-on-digital-government-strategies.htm
https://www.oecd.org/gov/digital-government/recommendation-on-digital-government-strategies.htm
https://doi.org/10.3917/geoec.059.0017
https://www.statista.com/statistics/617136/digital-population-worldwide/
https://www.statista.com/statistics/617136/digital-population-worldwide/
https://www.eco-conception.fr/data/sources/users/2242/2019-note-de-synthese-numerique-abrezgeze-public.pdf
https://www.eco-conception.fr/data/sources/users/2242/2019-note-de-synthese-numerique-abrezgeze-public.pdf
https://www.eco-conception.fr/data/sources/users/2242/2019-note-de-synthese-numerique-abrezgeze-public.pdf
https://www.senat.fr/rap/r15-850/r15-8501.html
https://www.senat.fr/rap/r15-850/r15-8501.html
https://www.afnum.fr/wp-content/uploads/2021/07/2019_EtudeTelephonesPortablesFR_Final_Rev.pdf
https://www.afnum.fr/wp-content/uploads/2021/07/2019_EtudeTelephonesPortablesFR_Final_Rev.pdf
https://www.afnum.fr/wp-content/uploads/2021/07/2019_EtudeTelephonesPortablesFR_Final_Rev.pdf
https://doi.org/10.1177/1469540512456928
https://theshiftproject.org/en/home/
https://theshiftproject.org/en/home/
https://theshiftproject.org/wp-content/uploads/2019/07/R%C3%A9sum%C3%A9-aux-d%C3%A9cideurs_FR_Linsoutenable-usage-de-la-vid%C3%A9o-en-ligne.pdf
https://theshiftproject.org/wp-content/uploads/2019/07/R%C3%A9sum%C3%A9-aux-d%C3%A9cideurs_FR_Linsoutenable-usage-de-la-vid%C3%A9o-en-ligne.pdf
https://theshiftproject.org/wp-content/uploads/2019/07/R%C3%A9sum%C3%A9-aux-d%C3%A9cideurs_FR_Linsoutenable-usage-de-la-vid%C3%A9o-en-ligne.pdf
https://theshiftproject.org/wp-content/uploads/2019/07/R%C3%A9sum%C3%A9-aux-d%C3%A9cideurs_FR_Linsoutenable-usage-de-la-vid%C3%A9o-en-ligne.pdf
https://www.undrr.org/understanding-disaster-risk/terminology/hips/tl0041
https://www.undrr.org/understanding-disaster-risk/terminology/hips/tl0041
https://www.undrr.org/understanding-disaster-risk/terminology/hips/tl0041
https://www.un.org/en/climatechange/science/causes-effects-climate-change
https://www.un.org/en/climatechange/science/causes-effects-climate-change
https://documents1.worldbank.org/curated/en/104271560321150518/pdf/Forest-Smart-Mining-Identifying-Factors-Associated-with-the-Impacts-of-Large-Scale-Mining-on-Forests.pdf
https://documents1.worldbank.org/curated/en/104271560321150518/pdf/Forest-Smart-Mining-Identifying-Factors-Associated-with-the-Impacts-of-Large-Scale-Mining-on-Forests.pdf
https://documents1.worldbank.org/curated/en/104271560321150518/pdf/Forest-Smart-Mining-Identifying-Factors-Associated-with-the-Impacts-of-Large-Scale-Mining-on-Forests.pdf
https://documents1.worldbank.org/curated/en/104271560321150518/pdf/Forest-Smart-Mining-Identifying-Factors-Associated-with-the-Impacts-of-Large-Scale-Mining-on-Forests.pdf
https://www3.weforum.org/docs/WEF_A_New_Circular_Vision_for_Electronics.pdf
https://www3.weforum.org/docs/WEF_A_New_Circular_Vision_for_Electronics.pdf
https://www.who.int/news-room/fact-sheets/detail/electronic-waste-(e-waste
https://www.who.int/news-room/fact-sheets/detail/electronic-waste-(e-waste
https://www.who.int/news/item/15-06-2021-soaring-e-waste-affects-the-health-of-millions-of-children-who-warns
https://www.who.int/news/item/15-06-2021-soaring-e-waste-affects-the-health-of-millions-of-children-who-warns
https://www.who.int/news/item/15-06-2021-soaring-e-waste-affects-the-health-of-millions-of-children-who-warns
https://www.wwf.org.uk/sites/default/files/2018-10/wwfintl_livingplanet_full.pdf
https://www.wwf.org.uk/sites/default/files/2018-10/wwfintl_livingplanet_full.pdf

ADICE

42, rue Charles Quint
59100 Roubaix
France
adice@adice.asso.fr

CESIE

Via Roma, 94,
90133, Parlermo
Italy
info@cesie.org

REDIAL

8 New Cabra Road,

D07 T1W2, Dublin

Ireland
redialpartnership@gmail.com

JMK

Riia 13-23,
51010, Tartu
Estonia
jmk@jmk.ee

JOHANNES

MIHKELSONI
KESKUS




