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Objective of the report

In the context of digital and energy transitions, BIPT wishes to obtain a
comprehensive view on the sustainability of telecommunications networks and their
operators in Belgium;

The digital transition will be one of the key elements in the realization of Europe's
green pact in the coming years. Today, the digital and technology sector has a
significant ecological footprint. The use of new technologies, as well as the use of
related data, is expected to continue to grow and increase the ecological footprint
generated.

Some initiatives have been launched by market players regarding the sustainability of
their operations. However, they are often not comparable. In Belgium, few in-depth
analyses have been conducted on the sustainability of telecommunication networks.

The IBPT/BIPT wants to analyze the sustainability of the telecommunications
networks of the largest network operators in Belgium.

The objective of this study is to:

1. Quantify the sustainability efforts made and be able to track progress

2. Formulate possible recommendations on how to make telecom networks more
energy efficient for the sector, the government and consumers

Please note that this report focuses on the environmental efforts made by telecom
operators and analyzes the period 2018-2021.

© 2022 Deloitte Belgium
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Scope of the study — ESG framework

The focus of the study is on the "E", being the environmental part of the ESG framework

ENVIRONMENTAL

Environmental Footprint of Operations:

Telecom operators consume a significant amount
of energy, and especially electricity. Depending on
the source of energy and the efficiency of its
generation, electricity consumption by telecom
network infrastructure can contribute significantly
to environmental externalities, such as climate
change, creating sustainability risks for the
industry. Although network equipment and data
centers are becoming more energy efficient, their
overall energy consumption is increasing with the
expansion in telecom infrastructure and data
traffic

Enabler in reducing other’s environmental
footprint: telecom can use digital technologies to
recognize the importance of data-driven net zero
strategies and decision making, decarbonize their
own operations and supply chains while supporting
the sustainability goals of other industries

Sources: S&P Global, Deloitte Research, Atos, SASB

© 2022 Deloitte Belgium

SOCIAL

Data Security:

The Telecommunication Services industry is
particularly vulnerable to data security threats, as
companies manage an increasing volume of
customer data, including personally identifiable
information, as well as demographic, behavioral,
and location data

Increasing the societal impact of companies:
Telecom can help companies address their societal
challenges, for example by introducing programs
that foster digital inclusion. As customers pay
increased attention to privacy issues, telecoms
need to implement strong management practices
and guidelines related to data privacy and their
use of customer data, and can enable other
industries to do so the same

GOVERNANCE

Product End-of-life Management:

Due to the rapid obsolescence of communications
devices, they represent an increasing proportion
of electronic waste (e-waste) going to landfills

Competitive Behavior & Open Internet:

Telcos must manage their growth strategies and
production within the parameters of a regulatory
landscape designed to ensure competition

Managing Systemic Risks from Tech Disruptions:
Telco will face growing physical threats (extreme
weather) to their network, with potentially
significant social or systemic impacts (systemic or
economy-wide disruption may be created if the
network infrastructure is unreliable)

BIPT | Sustainability of telecommunication networks and operators in Belgium



Scope of the study — Operators and topics

The focus of the study is on the main Belgian operators and includes their energy consumption, CO2 emissions, water consumption and
use of materials

Energy consumption CO2 emissions

An organization can consume energy in various An organization can emit emissions in various form.
forms, such as fuel, electricity, heating, cooling or This section addresses emissions into air, which are
steam. Energy can be self-generated or purchased the discharge of substances from a source into the
from external sources and it can come from atmosphere. Greenhouse Gas (GHG) emissions are a
renewable sources or from non-renewable sources. major contributor to climate change.

Prog4IMmus

Topics in scope

telenet

Operators in scope

orange

Water consumption Waste and recycling

Waste & recycling can be generated by an
organization’s own activities, for example, during the
production of its products and delivery of services.
Circularity and thus avoidance of waste can be
achieved by focusing on reusage, refurbishing or
recycling.

This section addresses water consumption. The
amount of water withdrawn and consumed by an
organization and the quality of its discharges, can

impact the functioning of the ecosystem
in numerous ways.

Note: 1. Voo has been excluded from this analysis due to a lack of data provided
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Scope of the study — Emission scopes
The focus of the study is on all 3 scope of emissions

NORMS

The Global Reporting Initiative (GRI) framework as well as ISO norms and GHG protocols are used as frameworks for the definition and selection of data points

Scope 1

Scope 1 regroups direct emissions from owned or controlled sources. For

. oL . . Scope 2 Scope 1
example, the heating of buildings or the vehicle fleet is part of scope 1. INDIREET st 2
3438 238
0 0=
Scope 2 :
@y e Scope 3 Scope 3
a q R . €0 INDIRECT
Scope 2 regroups indirect emissions from the generation of ‘ IHDRRECT
purchased energy consumed by the reporting company. For s - i s
o o o go0ds A . ransportation 0w .
example, the electricity used for the data centers is part of scope 2. 3 s 352 and dncbution =5
(__t pusthased electricty, steam -H !
haating & cooting for owe .-ve - investments
g leased assets R &> ;
ot facilities Er?J e,
Scope 3 wme . o = = B
0n | 100a aololes el Y =
. . . . AN sold products .
Scope 3 regroups all other indirect emissions that occur e O ‘ 4 8] o - FFH
. P . 38 ’act-wms% e e 00 i
in a company’s value chain, these can be both upstream o . ol ™ compary L tessed assats
L. transportation 1392 nroduct: o
and downstream emissions. For example, the usage of nddumoton _ wase O b
. op 3 sold p
set-top boxes consumers is part of scope 3.
Upstream activites Reporting company Downstream activites

Sources : GHGProtocol
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https://ghgprotocol.org/sites/default/files/standards/Corporate-Value-Chain-Accounting-Reporing-Standard_041613_2.pdf
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Sustainability landscape
The pressure is mounting on practically all sectors of the economy to become more sustainable, leading to a shift in their operations,

business model and societal impact

Growing investor Growing societal

Climate change is a threat \
9 Regulatory push .
expectations pressure

to global sustainability

Year-to-date price change for select ESG funds (%)
sars00

Arisl Fund (ARGFX)

DFALLS. Sus Portfolio (DFSIX)

Neubsrger B und (NBSLG) 124
Global X Cons: ETF KAMA) 122
Fund C5V00) 121
ol -und (PRBLX) 120
Global X S&P 500 Catholic Values ETF (CATH) i2h)
TiAA-CREF Social Choics Equity Fund (TISCK) e
iShares ESG MSCI USA Leaders ETF (SUSL) na
Green Century Equity Fund (GCEQX) Ly
SPDR S&P 500 Fossil Fuel Ressrves Free ETF (SPYX) KN
104

‘American Century Sustainable Equity Fund (AFDAX)

iShares ESG Aware MSCI USA ETF (ESGU)

Putham Sustainabls Leaders Fund (PHORX)

Ave Maria Growth Fund (AVEGK)

Calvert US Largs-Cap Cors Respansible Index Fund (CSXA) a7
Vanguard FTSE Social Index Fund (4FTNG)

Vanguard ESG U.S. Stock ETF (ESGV)

1@ Car m ESG US Equity ETF (1QSU)

D Impact Equity Fund (DSERX)

BrovnAvisory Sustainable Growth Fund (AR |28

iled May 17, 2021
5 than $250 million in assets under

funds.

. " . Investors will require more holistic ESG
Public sector ambitions on climate and
performance to allocate funds and reduce

Society, especially the young
generation, is expecting more from
companies regarding their impact on
society and the environment.

Align to 2°C scenario: innovate assets
and operations to enable the low-
carbon energy transition.

inability grow. Regulation ) . .
sustainability gro egulations & the cost of financing (e.g. according to the
programs, such as the EU Green Deal and .
: EU-taxonomy of green & socially sound
related policy areas, have a global reach. .
investments).
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Sustainability landscape - Regulatory push (1/2)

New regulations will be introduced on the global, European and Belgian level in the following years

REPORTING
STANDARDS

BUSINESS
OPERATIONS

The EU Climate Law aims to achieve a 55% reduction in emissions by 2030 (from 1990 levels) and net zero GHG emissions by 2050.

IFRS

Proposal -
Standard
on climate

80

EU-Taxonomy FY21 @

Climate mitigation & adaptation
(Reporting on share of Taxonomy-eligible

and Taxonomy non-eligible economic
activities*)

IFRS @

Proposal - Standard on

sustainability

&0

products )

Proposal on new regulation for
products’ circularity, energy
performance, and other

sustainability aspects

Single-use plastics ban (o)

Plastic products market restrictions and ‘polluter pays’

principle for packets and wrappers

© 2022 Deloitte Belgium

Eco-Design for sustainable

FSMA Federal Reporting rules (o )
Mandatory ESG reporting for FY2022; no
FY2021 comparison required

000
TCFD @ o

Supporting IFRS and local EU-Taxonomy FY22

legislative bodies Other environmental goals such as CE,
drafting ESG reporting Biodiversity, Water, and Air pollution

s @ (Reporting on share of Taxonomy-aligned activities for
climate objectives)

o

Corporate Sustainability Due Diligence directive
Proposal for regulating human rights and environmental
standards across the end-to-end supply chain —including
monitoring and mitigation

Equivalent legislation already existing at national levels in

France, the Netherlands; and Germany. Belgium could follow if
EU directive is delayed

0Oedo

e Climate (Company, product)

@ KPIs & Reporting

@ Source link
\s World

0 Europe

' ' Belgium

Impact on companies
CSRD

Mandatory ESG reporting FY2024 Growing diversity of tOpiCS'

increasing requirements for
management approaches
and scope of data collection

In line with the new Sustainability
Accounting Standard

Increasing demands on data:
higher granularity and quality
of disclosed data

Transparent financial markets capital allocations
towards green companies

v

Compliant and sustainable operations

As of 2024, all European \ {3\ Larger need for integration:
Telecom operators will & in functions and processes
need to publish
sustainability reporting of
their business activities
according to CSRD—
inclusive of 2023

performance )

Increasing investor needs:
information needs
and management quality

* EU-Taxonomy Article 8 Delegated Act — Article 10: From 1 January 2022 non-
financial undertakings shall only disclose the proportion of Taxonomy-eligible and
Taxonomy non-eligible economic activities in their total activities and the qualitative
information referred to in Section 1.2. of Annex | relevant for this disclosure

Circular Economy

[i) Human Rights
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https://ec.europa.eu/finance/docs/level-2-measures/taxonomy-regulation-delegated-act-2021-4987_en.pdf
https://www2.deloitte.com/nl/nl/pages/risk/articles/european-commission-proposal-for-a-directive-for-corporate-sustainability-due-diligence.html
https://ec.europa.eu/info/energy-climate-change-environment/standards-tools-and-labels/products-labelling-rules-and-requirements/sustainable-products/ecodesign-sustainable-products_en
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=LEGISSUM:4393034
https://www.ifrs.org/content/dam/ifrs/project/climate-related-disclosures/snapshot-exposure-draft-ifrs-s1-general-requirements-for-disclosures-of-sustainability-related-financial-information-and-exposure-draft-s2-general-sustainability-related-disclosures.pdf
https://www.ifrs.org/content/dam/ifrs/project/climate-related-disclosures/issb-exposure-draft-2022-2-climate-related-disclosures.pdf
https://ec.europa.eu/finance/docs/level-2-measures/taxonomy-regulation-delegated-act-2021-4987_en.pdf
https://ec.europa.eu/finance/docs/level-2-measures/taxonomy-regulation-delegated-act-2021-4987_en.pdf
https://www.fsma.be/sites/default/files/media/files/2022-02/fsma_2022_09_fr.pdf
https://ec.europa.eu/finance/docs/level-2-measures/taxonomy-regulation-delegated-act-2022-631_en.pdf
https://ec.europa.eu/commission/presscorner/detail/en/qanda_21_1806
https://assets.bbhub.io/company/sites/60/2022/05/TCFD_Overview_Booklet_Digital.pdf

Sustainability landscape - Regulatory push (2/2)

In addition to regulations, organizations and labels are supporting companies by providing sustainability guidelines and target-setting

Organization

United Nations Global
Compact?

The Sustainable
Development Goals (SDGs)?

™\ SCIENCE
BASED

TARGETS

DRIVING AMEITIOUS CORPORATE CLIMATE ACTION

Science-based
targets (SBTI)?

Description

Non-binding pact to encourage
businesses and companies to
adopt sustainable and socially
responsible policies and to
report on their implementation.

Collection of 17 interlinked
global goals to have a better
and more sustainable future
for all

Show companies how much and
how quickly they need to
reduce their greenhouse gas
(GHG) emissions

Relevance for
operators

Environment pillar

> 3 principles are linked to
this pillar?.

Relevant goals for Belgian

telecoms in light of environ-

mental efforts:

» Affordable and clean
energy

> Responsible consumption
and production

» Clean water and sanitation

Defines and promotes best
practices in emissions
reductions and net zero
targets 2025

telenet pProggimus

™

orange

Label

ecovadis

Ecovadis®

I1SO7

Description

World's most trusted provider
of  business  sustainability
ratings.

B Corp Certification is a
designation that a business is
meeting high standards of
sustainability performance

ISO have sustainability norms,
such as the 14001:2015 that
specifies the requirements for
an environmental management
system

Sources: 1. United Nation - Global Compact, 2. United Nations — General Assembly, 3. United Nations — SDGs, 4. Science-Based Targets, 5. Ecovadis, 6. Bcorp, 7. Nbn. Non-exhaustive

© 2022 Deloitte Belgium

Obtention by
BE operators

prozdimus

telenet

No operator is certified

No operator is certified
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https://d306pr3pise04h.cloudfront.net/docs/publications%2FUN_Global_Compact_Guide_to_Corporate_Sustainability.pdf
https://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/A_RES_71_313.pdf
https://d306pr3pise04h.cloudfront.net/docs/issues_doc%2Fdevelopment%2FGCforSusDevBrochureWeb_FR.pdf
https://sciencebasedtargets.org/
https://sciencebasedtargets.org/
https://ecovadis.com/
https://www.bcorporation.net/en-us/certification/
https://www.nbn.be/shop/fr/theme/management-environnemental/?msclkid=51b8052df86b1206cad16799cc03e058

Insights and takeaways

Sustainability landscape - Industry benchmark
The impact of the telecom market in the total Belgian energy consumption and CO2 emission is limited

The telecom sector consumes 0.2% of energy and 0.8% of electricity in Belgium:

In 2020, the share of the Belgian telecom market out of the total Belgian energy and
electricity consumption equaled 0.2% and 0.8% respectively. The telecom market is
therefore not a driver of the Belgian energy and electricity consumption. Due to the
increase of data traffic in the following years, the telecom share of the energy and
electricity consumption is expected to continue to grow if no actions are taken.

The energy consumption of the telecom market is decreasing slightly slower than
the overall Belgian market:

From 2018 to 2020, the Belgian telecom market decreased its energy consumption
by 8.3%, which is less than the 9.4% decrease from the overall Belgian market.

The telecom sector emits 0.04% of the CO2 in Belgium:

In 2019, the share of the Belgian telecom market out of the total Belgian CO2
emission equaled 0.04%. The telecom market is therefore not a driver of the Belgian
CO2 emission. This percentage is explained by the fact that scope 2 emissions are
remarkably low for the Belgian telecom market as compared to others. Indeed, the 3
main players purchased nearly entirely green electricity, leading to limited scope 2
CO2 emissions.

The transport sector and the buildings, electricity and heat sector are the two main
drivers of the Belgian CO2 emission (accounting for 41% and 32% respectively)

Notes: 1. StatBel (for the energy consumption per sector excluding the telecom sector), 2. Data provided by the 3 telecom operators (for the telecom sector), 3. The telecom sector refers to Telenet, Proximus and
Orange, 4. OurWorldInData (for the CO2 emission per sector excluding the telecom sector), 5. Data provided by the 3 telecom operators (for the telecom sector)

© 2022 Deloitte Belgium BIPT | Sustainability of telecommunication networks and operators in Belgium 12


https://bestat.statbel.fgov.be/bestat/crosstable.xhtml?view=cba01953-ce44-4b19-99b2-d61a7e844f5e
https://ourworldindata.org/co2/country/belgium

Sustainability landscape - The telecom sector as an enabler

The telecom sector acts as a sustainability enabler of its own but also of other industries and consumer activities

Consumer
activities

Sources: 1. Mobile; 2. ECS. Non-exhaustive list

© 2022 Deloitte Belgium

Telecom as

Own activities

Leveraging connectivity,
telecom operators can
introduce predictive
maintenance, avoiding waste
generation and increasing the
networks’ lifetime

Many activities and practices
can now be done virtually.
With the help of telecoms
technologies, meetings,
healthcare appointments and
even surgery can now be done
remotely, telecom operators
can eliminate the need for a
large proportion of travel®

Other industries’ activities

Telecom can take up its role to
help other industries cut down
their emissions

These offerings include
digitization and
dematerialization, data
processing, and process,
activity and functional
optimization. For example,
savings in buildings are a result
of technologies that improve
energy efficiency such as
building management systems
and smart meters. In the
transport sector, the use of
telematics can for example
improve route optimization
and vehicle fuel efficiency?

Consumer activities

Many end-consumers already
apply various strategies to
address their consumption
habits, yet they are unaware
which of these habits have the
highest environmental impact.
There is a role for telecom and
the broader ICT sector to guide
consumers. Telecom solutions
will help consumers to live
more environmentally
consciously and connected.
Many activities can now

be done virtually. With the help
of telecoms technologies,
meetings, healthcare
appointments and other can
now be done remotely,
reducing the impact of
households on the environment

BIPT | Sustainability of telecommunication networks and operators in Belgium 13


https://mobile-magazine.com/mobile-operators/telcos-role-sustainable-business
https://econtactservices.com/telco-sustainability-environmental-impact/
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Methodology
A well-defined methodology has been followed to ensure the quality of the result

(%]
=
=
=
=
(@]
<

SOURCES USED

PHASE 1

PHASE 2

PHASE 3

Preparation of the data collection / Data collection / Analysis of the data collected /

PHASE 4

Preparation of recommendations

and final report /

> Meet every operator individually

> Desk research and subject matters
interviews. Define standardized and
normalized datapoints and KPIs to
guantify energy consumption, CO2
emissions, water consumption and
waste management of telecom
networks and operators

> Validate standardized and normalized
datapoints and KPIs with BIPT

v' Discussion with operators
v’ Deloitte Subject Matter Experts

v’ Different norms analysis (GRI, I1SO
14001, GHG Protocaol)

v’ Operator’s reports and datasets
v’ Literature
v’ Other articles

© 2022 Deloitte Belgium

> Collect data from operators

> Conduct follow-up meetings to
provide further clarification to
operators

> Check that the information is correct
and ask for clarifications from
operators

v’ Request for information provided to
operators

v' Input from operators
v’ Discussion with operators
v’ Operator’s reports and datasets

> Clean up the data received by the
operators

> Analyze the data collected
(distinction between (i) scope 1, 2
and 3 emissions, (ii) core and access
networks)

> Evaluate the efforts of operators
(benchmark) to reduce their
environmental footprint (internally
and with end customers)

v' Input from operators
v' Discussion with operators
v’ Operator’s reports and datasets

v' Analysis of European telecom
operator’s efforts

> Compare and rank the most

sustainable networks and initiatives

> Provide recommendations for

making telecommunications
networks more sustainable

> Finalize the report on the

environmental and climate impact of
telecom networks and network
operators

v’ Operator’s reports and datasets

v' Analysis of European telecom
operator’s efforts

v’ Deloitte Subject Matter Expert
v’ Exisiting/new regulations

BIPT | Sustainability of telecommunication networks and operators in Belgium 15



Contextualization of the units used
In order to facilitate the understanding of the analysis hereafter, the different units can be contextualized

Visualizing what a ton of CO2 or 1 kWh represents is not easy. As these terms will be used in the report, contextualization is needed.

* 1kWh equals:?
* Watching TV during 3 to 5 hours
* Using one washing machine
* 49 hours of low-energy lamps
* 1 ton of CO2 equals:?
* The average emission of one passenger on a return-flight from Paris to New York
* Driving 6000 km with a diesel car
* 72 trips Amsterdam — Paris with the Thalys
* 4,289 kWh of electricity
* To compensate for 1 ton of CO2, 31 to 46 trees are needed during a year3
* The average CO2 emission of a person living in Belgium is 8 tons per year?

* To limit global warming to 2°C, the average level of CO2 emission per capita on our planet
must not exceed 2,1 tons by 20507

Sources: 1.EDF, 2. Energyguide, 3. Encon

© 2022 Deloitte Belgium BIPT | Sustainability of telecommunication networks and operators in Belgium 16


https://www.edf.fr/groupe-edf/espaces-dedies/l-energie-de-a-a-z/tout-sur-l-energie/l-electricite-au-quotidien/que-peut-on-faire-avec-1-kwh
https://www.energuide.be/en/questions-answers/what-exactly-is-a-tonne-of-co2/2141/
https://www.encon.eu/en/calculation-co2-offsetting-trees

Analysis limitations
The analysis contains limitations in terms of data quality and availability

Elements to consider

The analysis is based on data provided by the Belgian Telecom operators for the period 2018-2021 and not all data has been audited by an
independent entity

The data reported by the operators has different levels of granularity, and this study is depending on the information and granularity shared
While most aspects of network sharing have been taken into account, minor double counting cannot be excluded

Voo has not been able to report sufficient data and has thus been excluded from the analysis

The European benchmark refers to a selection of 4 European telecom operators: Deutsche Telekom, Telefonica, British Telecom (BT) and KPN

As the reporting of CO2 emission for scope 3 is limited, our analysis is based on scope 1 and 2 emission only

HEOXE®®®

© 2022 Deloitte Belgium BIPT | Sustainability of telecommunication networks and operators in Belgium 17



Data Analysis
Energy

© 2022 Deloitte Belgium
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Energy — Analysis takeaways (1/2)

Based on the analysis, key takeaways have been identified

Fact and figures

Oe D

Key takeaways

880
860
840
820
800
780
760
740
720
700

855

823

784
762

2018 2019 2020 2021

0-13 0.13 0.13
0.12
0.10 12 ‘-—O 3
0.09 10 0.09 0.09
0.09 0.0 0.08
0.08
0.08
0.07 0.08 0.08
2018 2019 2020 2021
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ENERGY CONSUMPTION, Sum of Belgian Players (2018-2021) Gwh

=== Belgian players (sum)

ENERGY EFFICIENCY, Comparison with European players (2018-2021)
Gwh per Mn € of revenue (adjusted)

e BE players (average)

BT

s Deutsche Telekom
KPN

Telefonica

* The Belgian telecom market has

ENERGY CONSUMPTION, Segmentation per player (2018-2021) Gwh reduced its energy consumption by

600
518 500 11% between 2018 and 2021
500 458 36
* 80% of the energy used by the
400 Belgian operators is electricity
= Orange BE
0 218 —Proximus * 77% of the electricity is consumed
199 200 204
200 Telenet by the network and 79% of the
119 124 126 123 .
. energy consumed is renewable

*  When comparing the energy
2018 2019 2020 2021 consumption per Mn € of revenue,
the three players have similar

) ) values in 2021
SHARE OF RENEWABLE ENERGY, Comparison with European players

(2018-2021) * 100% of renewable energy is a key

1.0 priority for operators
0.8
0.8 * Every operator has energy efficiency
0.7 —BT targets, but ambitions differ
06 e Deutsche Telekom
0.5
KPN
04
Telefonica
03
02 === BE players (average)
0.1
0.0

2018 2019 2020 2021
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Energy — Analysis takeaways (2/2) Oeed

Based on the analysis, key takeaways have been identified

Insights and takeaways

100% of renewable electricity is a key priority for operators. In BE, only Telenet is
not 100% renewable today, but this is linked to the electricity consumption of
internal suppliers that can difficulty be controlled.

GOALS OF BELGIAN AND EUROPEAN PLAYERS

Yes in 2021 Yes, by 2025 Yes, by 2030

100% iq-- *e® Tolofdni - . . .
renewable S Most operators have energy efficiency targets, but ambitions differ. Telenet will
electricity ’@ kpn reduce electricity-intensity of the network by 15% per year, through to 2030 (in

orange telenet kWh/TB), Proximus and Orange do not communicate targets externally
pros2imus The move towards 5G and FTTH will reduce consumption but is partly

compensated by traffic increase. All operators are moving towards 5G, which is
more efficient and consumes much less energy per bit than 4G. However, data usage
is growing fast therefore overall energy consumption will increase with 5G.
Especially since 5G technology will run in parallel with 4G/3G/2G technologies for
several years. FTTH is more efficient than HFC per bit, as it requires less active
equipment. Again, with data usage increasing, energy consumption in FTTH will also
increase.

Yes

Energy T T .E.Telefdnica
efficiency

targets 1@ kpn

orange”
prog2imus telenet

Fleet fuel is one of the main energy drivers, with most operators working towards
electrification of fleet and encouragement of alternative mobility.

On-site sustainable solutions will continue to grow, but are not yet put in place by
BE operators. Site level renewable solutions can involve a mix of wind and solar
energies to power up the towers while lithium-ion batteries give an “offline” support
when the former technologies can’t supply enough energy. Vodafone is currently
experimenting this in a set of sites.

Yes

Fuel reduction -rr- .. proggimus
targets ™
orange
[T 1) ..
$ Telefonica @ kpn

Datacenters are identified as high energy consumers and addressed by BE
operators. Nevertheless, the consumption of Cloud Storage on third party data
centers like AWS is not taken into consideration.

BIPT | Sustainability of telecommunication networks and operators in Belgium 20
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Data Analysis
CO2 Emission
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Emission — Analysis takeaways (1/2) OCed

Based on the analysis, key takeaways have been identified
Fact and figures Key takeaways
* CO2 emissions of the Belgian
;g)zn fMISSION SCOPE 1 AND 2, Sum of Belgian Players (2018-2021) ggzzllj'nl;l:jilsON FROM SCOPE 1 AND 2, Segmentation per player (2018- telecom market decreased by 38%
38 between 2018 and 2021
60 = o 40 36
w 35 * The Belgian telecom market is
37 38 30 27 27 Orange - Scope 1 carbon neutral

40

——— Belgian operators (sum) 2 =T Drengescope 2 * The Belgian players are performing

S 1 e POXI -5 1 q A .

0 o 20 o e in line with European benchmark

= = = Belgian operators (sum) 15 - - e == Proximus - Scope 2
20 cope 2 » 9 i . . Telenet - Scope 1 + Net zerol— Scope 1, 2 & 3 objective,

6 . .
10 5 4 a , . g—a\g__g Telenet-scope 2 should be achieved in 2040, the
0 =soTTTTT T Thte-— 0 ======é======----_- earliest
2018 2019 2020 2021 2018 2019 2020 2021 o .
* More initiatives can be put in place
CARBON NEUTRALITY, Segmentation per player (2018-2021) Ktons CARBON INTENSITY, Comparison with European players (2018-2021) to grow the proportion of self-
Tons of scope 1 and 2 emissions per Mn € of revenue (adjusted) produced renewable energy
16 13.9 20,0
14 18.0
115
12 16.0
10 14.0 === BF players (average)
8 —Orange 120 — BT
i 238 3.8 em— PrOXiMUS 100 e Deutsche Telekom
Telenet 50 KPN

2 6.0
0 20 Telefonica
-2 20
-4 0.0 o
6 2018 2019 2020 2021
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Emission — Analysis takeaways (2/2) OCed
Based on the analysis, key takeaways have been identified

GOALS OF BELGIAN AND EUROPEAN PLAYERS

Insights and takeaways

LB I tes; by tes by Net zero is on the agenda of all Belgian telecom players, but it could go faster. For
2021 2025 2030 scope 1 & 2, KPN has already achieved this since 2021 and a few other operators will
follow by 2025, whilst the target is to achieve this by 2030 for Telenet and
Net zero - @ kpn LI" - Proximus and by 2040 for Orange.
Scope 1 & 2
prog:glmus Net zero — Scope 1, 2 & 3, should be achieved by 2040, the earliest. This is in line

00 . .
8 Telefénica with other operators.

telenet

For scope 1, the fleet is the main emission driver and electrification is key. All
operators are working towards a green fleet and sustainable transportation.

Yes in 2030 Yes, by 2040 Yes, by 2050 For scope 2, the purchase of renewable energy is the norm. Orange and Proximus

already purchased 100% renewable energy today.

telenet

Net zero — More initiatives can be put in place to grow the proportion of self-produced

Scope 1,2 &3 *3° Telefénica renewable energy, as today only 2% is self-produced. Deutsche Telekom has been
[ kpn investing in solar panels and wind farms.
R Other initiatives are in place to reduce scope 3 emissions, with supplier programs
orange” P p ) pplier prog

and local partnerships that are put in place by all the operators. Telefonica for
example is developing a Supply Chain program encouraging strategic suppliers to set

Yes science-based targets and reduce their GHG emissions.

Compensation of CO2 emissions is also a popular lever within telecom companies.
In BE, Telenet invests in afforestation projects in Ecuador via Bos+ and Orange
invests in mini-hydro plants in Liberia and in an agroforestry project in Kenya and
Zimbabwe.

Carbon
.5. Telefénica

positive
commitment & kpn

prozgimus

© 2022 Deloitte Belgium BIPT | Sustainability of telecommunication networks and operators in Belgium 23



Data Analysis
Water
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Water — Analysis takeaways (1/2) Ow D

Based on the analysis, key takeaways have been identified
Fact and figures Key takeaways
* The Belgian telecom market has
WATER CONSUMPTION, Sum of Belgian players (2018-2021) Liter WAT;ER EFFICIENCY, Segmentation per player (2018-2021) Liter per reduced its water consumption by
employees 47% between 2018 and 2021

y 200 178 n 10 41
S 180 2 a0 * Overall, water consumption is lower
= 160 141 g 35 on the agenda of the telecom

140 113 D o operators, with no specific long-term

120 25 23 oals defined

100 92 1 e P rOXI MILIS g

e Be|gian operators (sum) 20 . 3 X

80 i, Telenet * Most operators, including in

&0 " . ; Belgium, have initiatives in place to

:2 . > 3 reduce the consumption

0 0
2018 2019 2020 2021 2018 2019 2020 2021

WATER EFFICIENCY, Comparison with European players (2018-2021)

Liter per employee
” 40
o 35
& 35 lei
T \ = Be|gian operators
3 33 28 (average)
= 30 25
= 23 25 BT
25
19
20 18 16 18 s Deutsche Telekom
14 i
15 13 o
KPN
10 13 12
10 2
5 7 7 Telefonica
0
2018 2019 2020 2021
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Water — Analysis takeaways (2/2) Ow D

Based on the analysis, key takeaways have been identified

Overall, water consumption is lower on the agenda of the telecom operators, with

Yes no specific long-term goals defined.

Most operators, including in Belgium, have initiatives in place to reduce the
consumption, but those remain rather limited compared to other preoccupations.
Example of initiatives are the increased usage of rainwater or reuse of water.

Water usage of data centers is one of the larger aspects of water consumption
(when cooling is done by water and not air). One can work on the water reduction
but also on reusing the heat that is generated for local heating.

Earlier this year, Europe's data center operators have told the European Commission
that they will cut water use to a maximum of 400ml per kWh of computer power by
2040.

Commitment
to reduce

water
consumption
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Data Analysis
Waste & recycling
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Waste — Analysis takeaways (1/2) OeCed

Based on the analysis, key takeaways have been identified
Fact and figures Key takeaways
* Waste generation of the Belgian
WASTE GENERATION, Sum of Belgian players (2018-2021) Tons lz’gglt))LlIJCTtDIVERTED FROM DISPOSAL, Segmentation per player (2018- telecom market decreased by 40%
nits
between 2018 and 2021
20 w 2 B Recycling -
< 17.3 g 1.8 Smc:r‘tphgones
§ i: 160 § 16 l m Recycling - Set-up boxes * The share of waste being disposed
2., . 14 m Recycling- Other by the Belgian operators decreased
. 5 . ] :
- 10.4 . - between 2018 and 2021, going from
ecycling - o, o,
10 e B |gian operators (sum) 08 | Modems./Routers 19% to 16%
8 0.6 _—— Preparation for reuse -
6 o . . e e reuse * The products diverted from disposal
4 0 | iet-w b?xei of the Belgian telecom market
B Preparation for reuse - .
z 2018 2019 2020 2021 Other increased by 265% between 2018
2018 2019 2020 2021 Belgian operators (sum) " UESZEZI/ORZZC‘);EEUSE ) and 2021
SHARE OF WASTE DISPOSED OUT OF TOTAL WASTE, Comparison with * The Belgian telecom operators
European players (2018-2021) Tons of waste disposed / Tons of Total dispose a high amount of waste per
waste Mn € of revenue

* BE operators are not moving as fast
as other operators in terms of waste
reuse and recycling, with objectives
that are on a 2030 or later horizon

mEBT

0.15 m Deutsche Telekom

B KPN
0.10
Telefonica

M Belgian operatos (average)
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Waste — Analysis takeaways (2/2) OeCed
Based on the analysis, key takeaways have been identified

insights and takeawoys

Yes in 2021 Yes, by 2025 Yes, by 2030 Waste has since Iong.been a c¢.entral preocc.upatio.n of operators, amongst others
through waste reduction commitments for circularity.

KPN has for example developed an impactful plan to “reduce and recycle in an
T mn prog3imus energy efficient manner”.

All waste
reused or

recycled @ k p n .s. Telefénica

BE operators are not moving as fast as other operators in terms of waste reuse and
recycling, with objectives that are on a 2030 or later horizon.

Multiple initiatives have been put in place over the years, with phone recycling and
refurbishment being among the most popular actions that operators undertake.
However, not only operators need to take up this role, other distributors can equally
contribute to these programs.

To reduce waste generation, Belgian operators have launched multiple initiatives,
working on the entire value chain, from internal use, with Orange launching an
internal marketplace, to production, with Proximus working on eco-design of CPE,
and al the way to customer delivery, working a sustainable way of delivering parcels
to consumers and stores.

Yes

A Sharing Instead of Owning approach is also an approach shared by multiple
operators, allowing contribute significantly to resource conservation, including
Telenet and its Laptops-as-a-Service offer, and Proximus and its Smartphones-as-a-
service offer.

Waste w LI pr03£|mus

reduction
commitment

for circularity telenet
orange”

.E. Telefénica @ k p n

Network waste is one of the key components of waste for operators. As such,
network sharing can be considered as a way of reducing this waste. Recycling and
recovering valuable raw materials like copper cables is becoming a standard in the
sector today.
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Recommendations for different parties in the telecom market
Several recommendations can be made based on our analysis, for both the regulators, the operators as well as the consumers

Regulators
in the discussion with operators on the sustainability analysis and next steps
Introduce a based on the creating an observatory of the
entire sector, including Tier 2 players and public infrastructure providers
Introduce a for consumers and operators to evaluate the sustainability efforts from all players
Create a based on concrete best practices, use cases, funding opportunities and upcoming regulations
Set-up with different players, such as EGDC, GSMA, EtNo, and others, and leverage best practices in guidebook
Set for Belgian operators, in line with or beyond upcoming regulations, such as EU regulations?
Operators
Set-up elaborate based on framework and KPIs shared, as well as on the expectations from different regulators
Activate a to leverage the guidebook and embed sustainability throughout the organization
Take up an towards consumers to inform them on the environmental impact of their network usage
Leverage the opportunity for telecom operators to become , leveraging their network, data and technologies
Develop in line with regulators’ expectations and beyond
Create a to translate the goals into initiatives throughout the organization, across the environmental topics
Consumers
Learn more about the environmental impact of and adapt usage behavior where possible
Be able to from a sustainability perspective (in addition to the current options, for example comparison of network coverage)

Note: 1. More information on European regulations can be found on Legislative Train Schedule (europa.eu)
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Zoom on recommendations for operators (1/4) O 6 &

As part of a sustainability strategy to implement different goals and initiatives throughout the organization, several
recommendations can be made on efforts to improve energy efficiency

Overall, the telecom sector represented 0.2% of the total Belgian energy consumption in 2020 and 0.8% of the total Belgian electricity consumption in 2020, this is rather
limited as compared with other industries in Belgium. In order to further improve energy consumption, the operators need to continue

When looking at the key elements in the total energy consumption composition, it is worth More specifically, we recommend to gain clarity on
the consumption of both own datacenters and those provided by suppliers. Based on this knowledge, goals can be set to decrease or optimize the energy usage of
datacenters. These goals can be translated to initiatives, which could include upgrades and consolidation of technology, air flow and water management.

Telecom operators currently have limited insights in the energy consumption by network type. Detailing out fiber and mobile energy consumption, will allow to
, such as 2G, 3G, Coax, etc.

It will be important for telecom operators to . When looking at the longer term, there is a case to be made for operators to switch
towards own energy production, in addition to purchasing green energy through Power Purchase Agreements (PPA), which some Belgian operators are already doing.
Operators could create a roadmap of energy consumption, which lead to CO2 Emission, detailing out the plans for optimizing this mix over the following years.

Telecom operators also encourage energy consumption on the consumer side through the . Operators could re-evaluate this
consumption, by creating an when it comes to from active to stand-by mode. In a later stage, this approach could be unified
throughout different operators in Belgium.

© 2022 Deloitte Belgium BIPT | Sustainability of telecommunication networks and operators in Belgium 32



Zoom on recommendations for operators (2/4) O 6 &

As part of a sustainability strategy to implement different goals and initiatives throughout the organization, several
recommendations can be made on efforts to reduce CO2 Emissions

Telecom operators should develop strategies to , as these are the key drivers in the emissions. In addition to electrifying the fleet, which all
telecom operators have committed to, initiatives could be created to increase the amount of self-produced electricity used to electrify the fleet, as well as revisions of
mobility plans. The revision of mobility plans would allow employees to combine mobility options to commute to work and would encourage them to commute in
alternative ways.

Overall, telecom operators are , driven by a high percentage of purchased renewable energy. While other industries are
purchasing renewable energy as well, they are not at the level of telecom yet. However, ambitious decarbonization projects focusing on the use of energy to run networks
and IT, could further reduce the CO2 emissions as a whole.

Today, little to no insights exist on Scope 3 CO2 Emissions, however these can not be neglected as some experts mention scope 1 and 2 combined would only make up for
one third of the total CO2 Emissions. Telecom operators should . Once these emissions have been identified, actions can
be taken to reduce both . Upstream initiatives could include demanding transparency on supplier’s footprint, joint-target
setting or even collaboration and co-investments in innovation with suppliers to reduce the upstream footprint. The downstream Scope 3 CO2 Emissions are driven by the
consumption of the network by B2C and BB customers. Initiatives on downstream Scope 3 CO2 Emissions could include education of consumers to generate less energy on
network and data consumption, or even encouraging consumers to use renewable energy at home.

Overall, telecoms have an to become more energy efficient and reduce their carbon footprint. Digital and
smart products and solutions, such as smart metering and smart logistics, help others reduce their carbon emissions by significant amounts. Additional initiatives can be
driven by telecoms, such as simplification of IT and network infrastructure at end customers.
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Zoom on recommendations for operators (3/4) Ow D

As part of a sustainability strategy to implement different goals and initiatives throughout the organization, several
recommendations can be made on efforts to reduce water usage

— | Thereis limited to no knowledge of the water usage at Belgium telecom operators as there are limited insights on how water is consumed for most Belgian operators.
Introducing clear and unified reporting will enable comparison and introduction of new initiatives to reduce water usage or introduce alternatives such as rainwater.

water leaves the center, which leads to a significant loss of energy. Optimized datacenters could reuse the heat generated by the datacenters to heat the surrounding
buildings or facilities.

Telecom operators could review their data centers operations to limit the water usage or loss of energy. In a regular datacenter, cool air or water goes in, warm(er) air or
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Zoom on recommendations for operators (4/4) O D

As part of a sustainability strategy to implement different goals and initiatives throughout the organization, several
recommendations can be made on efforts to reduce waste

In terms of waste management, circularity should be the goal for telecom operators, keeping products and materials in use to rule out waste and pollution. All-
¢ encompassing initiatives, including e-waste, paper, network waste, etc., to drive circularity should be introduced, rather than isolated segments.

- InBelgium, the share of waste disposed out of total waste remains high. Goals and objectives on reducing waste disposal should be introduced to reduce this share. As
| N4 \ mentioned, when translating these goals into clear initiatives, all aspects of waste management should be taken into account to aim towards circularity as a whole, rather
than only focusing on reducing the amount of waste disposed.
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