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1. Introduction : context of the
environmental works at Arcep
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Introduction
Firstly, digital technology was seen as a vector of innovation that can provide concrete
answers to environmental challenges.
→ By allowing data collection and by developing analysis capacities, digital technology would
promote the quantification of the impacts of different activities on the environment (e.g.
intelligent adaptation of building heating systems, detection and measurement of losses on
electricity, gas or water networks, or the pooling of living spaces and their functions, etc.)
But beyond the potential for reducing the GHG emissions in other sectors, we must consider
the impact of digital sector itself. This sector is too often seen as « immaterial », whereas :
•

Manufacturing of digital equipments → Significant impact on the environment

•

Use of digital technologies → Huge consumption of energy and rise the question of energy
efficiency

•

End of life and waste → Are also a source of impact
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Chronology, context and workflows at Arcep – 1/2
Publication AAI/API

2019

2020

2020

2021

CNNum report

Arcep Note –
Future of Networks

Government
mission letter for
ADEME and Arcep
Collection of environmental
data decision from Arcep

BEREC Sustainability Group

…
Arcep report « Achieving
digital sustainability»
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Chronology, context and workflows at Arcep – 2/2
2020

2021

2021
Government’s digital
and environment
roadmap

Government mission letter Subsidising and renewing
mobile terminals

2022

…

ADEME/Arcep study–
reports 1 & 2

Arcep report on the
renewal of mobile devices

…
Collection of environmental data
decision from Arcep
Government mission letter for
Arcep– Taking environmental
issues into account in the
26GHz band allocation

Comparative modelling
study between 4G and
[4G+5G] energy
consumptions
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Arcep built the « Achieving digital sustainability » program in June
2020
❑

Three main objectives:
▪ to look further into the issue of available data (literature review);
▪ to create a forum for a non-exclusive dialogue (namely: neither solely technophobic or technophile, within the
collaborative platform);
▪ to switch from injunctions to propositions of actions (drafting of the eponym report).

❑

A dialogue forum with associations, digital companies, administrations, experts and academics…). A serie of
meetings (5 workshops, 2 larger discussions, 1 partner workshop)

7

Approach: feed the report with what came from these exchanges

1 collaborative platform
supporting 9 online meetings bringing
together 127 participants from
85 organisations of which
42 provided written contributions
leading to 11 proposals
Creation of
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Arcep’s proposals in three strands
Digital can and must play its part in the low carbon strategy, without giving up opportunities for exchange and
innovation

Improve measurement to better identify the issues, compile data to keep
users informed and foster a virtuous dynamic in the sector.

For fixed and mobile access and regarding the scope of telecoms regulation,
to incorporate environmental imperatives into regulatory choices.

Strenghen incentives both for companies and consumers. Embrace the whole
ecosystem and empower consumers by a data driven regulation and a digital
barometer

« Digital and
Environment »
government’s
roadmap and legal
proposals/texts are
linked to those
proposals. By
developing a skill
base on the
subject, Arcep also
began its journey to
address some
particular topics.
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2. Measuring the digital
ecosystem’s environmental
impact
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ADEME/Arcep study – Assessing
the French digital ecosystem’s
environmental footprint

- Published in January 2022

- Prospective analysis for 20302050 is coming
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Introduction

What does motivate such study ?
❑ The digital

ecosystem is generating 3 to 4 % of world GHG emissions and is equivalent in France to
2.5 % of the French carbon footprint.

❑ Beyond

a carbon footprint, the digital ecosystem is generating other types of environmental
impact which are still poorly assessed.

❑ In

this context, Arcep and the Ecological transition French agency (ADEME) were mandated by
the French government to elaborate a study assessing the environmental footprint of the French
digital ecosystem which would amongst others aim at:
▪ measuring and quantifying the current environmental footprint of fixed and mobile networks and its
evolution,
▪ identifying action levers or good practices on the short, mid and long terms in order to reduce the
environmental impacts of the digital ecosystem.
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Introduction

Mapping of the study
❑ First

report: a literature review of existing methodologies and studies about digital ecosystem’s
environmental footprint assessment.

❑ Second

report: a life cycle assessment (LCA) of the environmental footprint generated by one year
of digital (uses of goods and services) in France which is:
▪ multi-criteria to not only assess the carbon footprint but also other types of environmental impact (a total of 12
environmental indicators),
▪ multi-equipments to segment the digital ecosystem’s environmental impact in three parts (devices, networks,
data centres),
▪ multi-stages to integrate impacts generated by each part of the ecosystem from the manufacturing stage to the
end-of-life.

❑ Third

report (pending - mid 2022): prospective assessment of the digital ecosystem’s environmental
footprint to the 2030 & 2050 horizons.
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Results

Data access and collection: the keystone of an environmental
footprint assessment
❑ Applied

methodologies in existing studies are very heterogenous. The literature review
allows to settle down a robust methodologic framework and compliant with specific to
ICT/public standards and reference tools for assessments.

❑ In order to have an approach as complete

as possible, the assessment in this study relies on:

▪ International standards for LCA studies;
▪ ICT specific recommendations as defined by the International Telecommunication Union.
❑ Through

this assessment, the study allowed to embrace the complexity of such work,
especially as it requires hardly accessible data which are sometimes estimated or
extrapolated.
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Results

Carbon footprint of the French digital ecosystem: 17 Mt CO2
eq. or 2.5 % of the national carbon footprint
❑ The carbon

footprint is generated by:

▪ Devices (79 %),
▪ Data centres (16 %),
▪ Networks (5 %).

Terminaux

Réseaux

Centres de
données

❑ Thus,

devices generate the most
significant part of the footprint.
Carbon footprint breakdown of the digital
ecosystem’s three parts
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Results

Carbon footprint of the French digital ecosystem: 17 Mt CO2
eq. or 2.5 % of the national carbon footprint
100%

❑ The

manufacturing phase of goods
(devices, servers, box,…) represents 78 %
of this carbon footprint.

Utilisation

80%

60%

Distribution
40%

❑ Use

phase is the second source of carbon
footprint in the life cycle (21 %).

Fabrication

20%

0%

Digital ecosystem’s carbon footprint breakdown by
life phase
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Results

Carbon footprint is not the only source making up the
environmental impact
❑ Among

the twelve environmental indicators studied, the study identifies four of them to be
the most relevant, which are:
▪ linked to energy consumption: carbon footprint, ionizing radiations and fossil resources
depletion (around 64 % of the digital ecosystem’s environmental impact);
▪ depletion of metals and minerals (around 27 % of the digital ecosystem’s environmental
impact).

❑ Impacts are mainly generated by:

▪ manufacturing and using life phases,
▪ devices.
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Results

Devices: 65 to 90 % of the environmental impact
❑ Devices

account for 65 % to 90 % of the impact
for each environmental indicator studied.

100%
90%
80%

70%

❑ “Screens

& audio-visual material” is the most
significant source of impacts for all
environmental indicators studied (especially
including television).

60%
50%
40%
30%

20%
10%

❑ Hence, measures

aiming at expanding lifespans
of devices should go beyond the sole category
of smartphones.

0%

Ressources
abiotiques métaux et
minéraux

Ordinateurs
Téléphones
Autres

Ressources
abiotiques fossiles

Empreinte
carbone

Radiations
ionisantes

Ecrans et matériel audiovisuel
IoT

Environmental impacts breakdown within the ‘devices’ part of the digital
ecosystem
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Results

Data centres: 4 to 20 % of the environmental impact
❑ Data centres are the second vector of

environmental impact on three of the
four studied indicators.

100%

Fuites de fluides
frigorigènes

90%

Consommation
d'énergie - Lots
techniques
Architecture et lots
techniques

80%
70%
60%
50%

Equipement réseau

❑ Servers are the main source of data

centres' impact through their
manufacturing and energy
consumption (during the using phase).

40%
30%

Stockage

20%

Consommation
d'énergie - Serveurs

Serveurs
Total share of servers in the
impact

10%
0%

Ressources Ressources
abiotiques - abiotiques métaux et
fossiles
minéraux

Empreinte
Carbone

Radiations
ionisantes

Data centres’ impact by type of equipment
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Results

Networks: 5 to 10 % of the environmental impact, mainly
generated by the use phase
❑ Networks

are the last vector of environmental
impact among the four indicator studied (around 5 to
10 %).

100%
80%
60%

❑ Networks’

use phase encompasses the majority of
associated environmental impacts.

40%
20%

❑ Further

work is needed to sharpen the assessment
concerning networks (especially through a thinner
level of data collection on network components).

0%

-20%
-40%

❑ Thus,

data collection conducted by Arcep on
electronic communications operators should be a
useful tool to strengthen this modelling work.

Ressources
abiotiques métaux et
minéraux

Fabrication

Ressources
abiotiques fossiles

Empreinte
Carbone

Distribution

Radiations
ionisantes

Utilisation

Consommation
d'énergie
primaire

Fin de vie

Breakdown by life phase of networks environmental impact
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Conclusion

Sharpening the environmental impact assessment and identifying core pitfalls to
overcome in order to enhance the measure
This study highlights:
❑

the weights of both the manufacturing phase (for the ecosystem as a whole) and the ‘devices’ part (within the
ecosystem) in the impact, which confirms the prominence of digital equipment lifespan expansion measures;

❑

the weight of servers (manufacturing and energy consumption) in the impact generated by data centres;

❑

the weight of the use phase in the impact generated by networks;

❑

four environmental indicators that are relevant to describe the French digital ecosystem’s envrionmental impact.

❑

The fact that despite breaking down the ecosystem to sharply assess its impact we need to tackle the digital
ecosystem’s environmental impact with a broad-based approach: the predominant weight of devices should not
conceal the interdependency between networks, data centres and devices. Every stakeholder needs to take actions to
ensure digital sustainability.

This assessment is a step of a longer-term work:
❑

sharpen and diffuse an operationnal and reviewed methdology;

❑

open access to a wider and extensive collection of data.
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3. Incorporate the
environmental issues at stake in
the regulation of the NRA
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Undertaking the integration of environmental issues at stake in
the regulation of the NRA
❑ Continue

to reflect on technological efficiency and mutualization:

▪ Energy efficiency of new technologies: migration from copper to fiber,
▪ Mutualisation of mobile and fixe infrastructures.
❑ Environment

as a new aspect of the regulation:

▪ Integration of environmental protection into the objectives pursued when granting frequency licences
(new law),

▪“Taking environmental issues into account in the criteria set for assigning spectrum in 26 GHz band,
which will host new 5G applications” workshop (as requested by the Government).
❑Information

and monitoring of the impact of the sector:

▪ Inclusion in Arcep's annual report of an inventory of the level of active and passive sharing of mobile
telephony infrastructure (new law),
▪ Inclusion in Arcep’s annual report of the environmental footprint of the sector (new law),

▪Building an environmental barometer.
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4. Embrace the whole digital
ecosystem, empower
consumers and build an
environmental barometer of the
digital economy
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Data collection and the environmental barometer – 1/3

Objective: use a “data-driven regulation" to create a "transparency shock" and strengthen the
incentives of economic actors, private and public actors and consumers.
❑

Create tools available to the general public: the environmental barometer.

❑

Improve measurement to better assess the issues and the actions to be implemented.

❑

Extend the scope of the data collected and complete the work in progress (Arcep-ADEME study, AGEC law,
expert committee on measurement, European work).

❑

Define the data to be collected in order to define the right steering indicators (following slides).
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Data collection and the environmental barometer – 2/3
First environmental data collection from major electronic communications operators since
2020
❑ Carbon footprint and energy consumption:
greenhouse gas emissions, energy consumption of
operators, particularly in networks.
❑ Fixed and mobile devices: electricity consumption of
boxs and decoders, mobile phone sales of operators,
isolating reconditioned and/or subsidized phones,
number of mobile phones collected.

Upcoming publication
of these data in April
2022
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Data collection and the environmental barometer – 3/3
A collection extended to the entire digital ecosystem
❑ Project and objectives of the digital environmental
barometer announced in the Government's "Digital and
Environment" roadmap
❑ Law of 23 December 2021 aimed at reinforcing the
environmental regulation of the digital sector by Arcep
extends the power of collection to:
•

data centres operators,

•

devices equipment manufacturers,

•

network equipment manufacturers,

•

content and applications providers,

•

operating system providers.

❑ Arcep is working on this new
barometer, organizing
meetings and workshops
with stakeholders.

❑ Publication of a collection
decision expected by the
end of 2022
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New competences of Arcep on the whole digital
ecosystem intended by the new laws
❑ Definition

of a general eco-design reference framework by Arcep and Arcom.

❑ Publication

every two years by Arcep and Arcom of a report measuring the environmental
impact of the various modes of broadcasting and consumption of audiovisual media
services.

❑ Publication

by Arcom, in conjunction with Arcep and ADEME, of a recommendation on
consumer information by audiovisual media services.

→ The collaborative approach and initiated dialogue are still going on…
❑ Pursuing collaborative workstreams with other institutions ADEME, ARCOM etc…
❑ Expert committees…
❑ Pursuing workshops and collaborative process involving stakeholders.
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Arcep's actions at European
(BEREC) and international
(OECD) level
Presentation of Sandrine Elmi, co-chair of
the Sustainability working group is
following
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Thank you for
your attention
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