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1.Introduction

1.1 Context of the scenario report

Elia Transmission Belgium (further referred as ‘Elia’) and Fluxys hydrogen (further
referred as ‘Fluxys’), Belgium’s transmission system operators (TSO) for electricity and
hydrogen respectively are preparing their 10-year Federal Development Plans to outline
long-term infrastructure needs and investment strategies for Belgium’s transmission
networks. For this edition, both operators are working together with a multi-energy
approach. This ensures the coherence of both electricity and hydrogen network
development plans through a shared data foundation and aligned scenario framework.

Elia and Fluxys hereby present the updated scenario report, which is the result of the
jointwork in the 'Task Force Multi-Energy Scenarios. The demand and supply scenarios
defined here for electricity and gas will be used as input for developing their respective
10-year Federal Development Plans.

This scenario report is based on the draft scenario report, which was submitted for
the "Public Consultation on the scenarios for the 10-year Federal Development Plans
Electricity and Hydrogen" held from 18/07/2025 until 12/09/2025. The updated version
incorporates the feedback received through the public consultation. To facilitate the
public consultation, questions were raised throughout the draft report which are
removed in this updated version. Elia and Fluxys have integrated the feedback, leading to
the modification of assumptions within the main body of this document. All questions &
feedback can be found in the consultation report’, a separate accompanying document
that contains Fluxys’ and Elia's answer to all feedback received.

Elia and Fluxys would like to stress that the scenarios described in this document have
been prepared according to the legal framework, translate the impact of known policies
and do integrate feedback from the stakeholders. They are indicative and are not
reflecting Elia’s or Fluxys’ view on the future of the energy systems.

1.2 Legal basis of the Federal Development Plans

The scenarios described in this report form the foundation of the Federal
Development Plans. The legal basis for these Plans is defined by the Royal Decree of

1 See: Public Consultation on the scenarios for the 10-year Federal Investment Plans of the Electricity and Hydrogen;
https://www.fluxys.com/en/hydrogen/empowering-you/customer-interactions/public-consultation-fluxys-elia



https://www.elia.be/en/public-consultation/20250718_public-consultation-on-scenarios-for-10y-federal-investment-plans-electricity-h2
https://www.fluxys.com/en/hydrogen/empowering-you/customer-interactions/public-consultation-fluxys-elia

12 May 20242, which governs the procedure for drafting, approval and publication of the
national development plans for hydrogen and electricity transmission systems. Each
transmission system operator - Elia for electricity, Fluxys for hydrogen - must submit a
development plan covering a ten-year period to the Minister for Energy in 2027 (Art. 4 for
hydrogen; Art. 22 for electricity).

Art. 4. De waterstofvervoersnetbeheerder legt uiterlijk op 1 juli 2027 een ontwerp van
netontwikkelingsplan met betrekking tot de periode van 1 januari 2028 tot en met 31
december 2037 voor ter goedkeuring aan de minister en bezorgt daarvan een kopie aan
de Algemene Directie Energie en het Federaal Planbureau.
Onverminderd de artikelen 13 tot en met 18 en uiterlijk drie maanden voor de afloop
van de tweejaarlijkse termijn, zoals bedoeld in artikel 14, § 1, vierde lid, van de
Waterstofwet legt de waterstofvervoersnetbeheerder een ontwerp van aanpassing van
het netontwikkelingsplan ter goedkeuring voor aan de minister en bezorgt hij daarvan
een kopie aan de Algemene Directie Energie en het Federaal Planbureau.
Elk netontwikkelingsplan dekt een periode van tien jaar. Elke tweejaarlijkse aanpassing
of wijziging, overeenkomstig de artikelen 13 tot en met 18, doet deze tienjarige duur
ophieuw aanvatten.

Art. 22. Au plus tard le 1er mars 2027, le gestionnaire du réseau soumet a l'approbation
du ministre un projet de plan de développement couvrant la période du 1er janvier
2028 au 31 décembre 2037 et en transmet une copie a la Direction générale de
'énergie et au Bureau fédéral du Plan. Sans préjudice des articles 32 a 37 et au plus
tard trois mois avant l'expiration de la période de quatre ans visée a l'article 13, § 1er,
alinéa 5, de la loi Electricité, le gestionnaire du réseau soumet un projet de mise a jour
du plan de développement a l'approbation du Ministre et en transmet une copie a la
Direction générale de l'énergie et au Bureau fédéral du Plan. Chaque plan de
développement couvre une période de dix ans. Toute mise a jour ou modification
quadriennale, conformément aux articles 32 a 37, fait redémarrer cette période de dix
ans.

In order to assess the plausibility of the scenarios, a public consultation period of at
least 30 days is required (Art. 10 for hydrogen; Art. 29 for electricity). For this edition, the
consultation was held from 18 July to 12 September 2025.

2 12 MAI 2024. - Arrété royal portant la procédure d'élaboration, d'approbation et de publication du plan de
développement du réseau de transport d'hydrogene et du plan de développement du réseau de transport électricité
Moniteur belge


https://www.ejustice.just.fgov.be/cgi/article.pl?language=fr&sum_date=2024-06-07&lg_txt=f&pd_search=2024-06-07&s_editie=&numac_search=2024004811&caller=&2024004811=&view_numac=2024004811dx2024004811fx2024004811nl

Art. 10. § 1er. Le gestionnaire du réseau de transport d'hydrogéne consulte, sur une
période de trente jours, les utilisateurs actuels et les éventuels futurs utilisateurs du
réseau de transport d'hydrogéne et de l'hydrogéne en général sur base des scénarios
visés a larticle 9. Le gestionnaire du réseau de transport d'hydrogene invite
spécifiguement les gestionnaires de gaz naturel, les gestionnaires d'une
interconnexion visés a l'article 1er, 60° bis, de la loi Gaz, le gestionnaire de réseau visé
au Chapitre 3, la CREG, les gestionnaires de réseaux de distribution d'hydrogene et les
autorités régionales compétentes pertinentes a participer a la consultation,
notamment afin de vérifier le caractere réaliste des scénarios conformément a l'article
14, 8 2, deuxieme alinéa, de la loi hydrogene.

Art. 29. 8 1. De netbeheerder raadpleegt, over een periode van dertig dagen, de huidige
en eventuele toekomstige gebruikers van het transmissienet en elektriciteit in het
algemeen op basis van de in artikel 28 bedoelde scenario's. De netbeheerder nodigt
specifiek de aardgasbeheerders, de beheerders van een interconnector bedoeld in
artikel 1, 60° bis, van de Gaswet, de waterstofvervoersnetbeheerder bedoeld in
Hoofdstuk 2, de CREG, de distributienetbeheerders en de relevante bevoegde
gewestelijke overheden uit om aan de raadpleging deel te nemen, met name teneinde
het realistisch karakter van de scenario's te verifiéren.

Certain documents are legally required to be taken into account when creating the
scenarios, as listed below.

1.2.1 Documents legally required to be considered

As described in article 8 of the Royal Decree of 12 May 20243, with a view to preparing a
draft network development plan or a draft biennial update thereof, and in particular for
the purpose of developing scenarios and conducting cost-benefit analyses, the
hydrogen and electricity transmission system operator shall take into account the
most recent relevant information contained in various documents drawn up at the
international, European, or federal level concerning energy supply, analytical
methodologies, energy transmission systems, and other topics, including the
following documents]...]. It must be noted that some of these documents arrived quite
late in the process and as such were taken into account as best as possible. The
documents which were taken into account in the scenario presentation preparation
process included:

3 12 MAI 2024. - Arrété royal portant la procédure d'élaboration, d'approbation et de publication du plan de
développement du réseau de transport d'hydrogene et du plan de développement du réseau de transport électricité
Moniteur belge
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Table 1-1 Documents legally required to be considered to prepare the federal development plans

Organisation Title Topic Geograph Link
ical
scope
— NECP Energy and NECP
= %_— uro, H o
= | climate plan O®
ents O@ TYNDP Multi-energy Q Download | ENTSOs TYNDP
electricity* scenarios + 2024 Scenarios
Electricity grid
%} Perspectives Multi-Energy ‘ ' PERSPECTIVES
ey énergétiques outlook
federal du Plan

entso@

“7glia

entso®

(s

= economie

CRM

Electricity NDP

Electricity NDP
follow-up
report
Gas NDP

Methodology
for CBA of H2
projects

Methodology
for CBA of
electricity

projects

Adequacy &
Flexibility

European
resource
adequacy
assessment
TYNDP gas*

Prospective
study
Electricity

CRM minister’s
decision on the
scenario

Electricity grid

Electricity grid

Gas grid

CBA H2 projects

CBA electricity
projects

Electricity grid
adequacy

Electricity
adequacy

Multi-energy
scenarios + Gas
grid
Prospective
study

Contexte du mécanisme de
rémunération de capacité |
SPF Economie

Plan de développement
fédéral 2024-2034

Opvolgingsrapport Federaal
Ontwikkelingsplan

https://www.fluxys.com/en/a

bout-us/fluxys-
belgium/infrastructure

Methodology for Cost-Benefit
Analysis of Hydrogen
Infrastructure Projects

Methodology for Cost-Benefit
Analysis of Electricity
Infrastructure Projects

Adequacystudies

ERAA

| European Resource
Adequacy Assessment
(ERAA)

ENTSOG TYNDP 2022 — Ten-
Year Network Development
Plan

epe-2023-version-finale.pdf
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https://commission.europa.eu/publications/belgium-final-updated-necp-2021-2030-submitted-2025_en
https://2024.entsos-tyndp-scenarios.eu/download/
https://2024.entsos-tyndp-scenarios.eu/download/
https://www.plan.be/sites/default/files/documents/FOR_Energy2024_13004_FR.pdf
https://economie.fgov.be/fr/themes/energie/securite-dapprovisionnement/electricite/mecanismes-de-capacite/mecanisme-de-remuneration-de/contexte-du-mecanisme-de
https://economie.fgov.be/fr/themes/energie/securite-dapprovisionnement/electricite/mecanismes-de-capacite/mecanisme-de-remuneration-de/contexte-du-mecanisme-de
https://economie.fgov.be/fr/themes/energie/securite-dapprovisionnement/electricite/mecanismes-de-capacite/mecanisme-de-remuneration-de/contexte-du-mecanisme-de
https://www.elia.be/fr/infrastructure-et-projets/plans-investissements/plan-de-developpement-federal-2024-2034
https://www.elia.be/fr/infrastructure-et-projets/plans-investissements/plan-de-developpement-federal-2024-2034
https://www.elia.be/-/media/project/elia/elia-site/infra-and-projects/investment-plans/federal-development-plan-2024-2034/202506_opvolgingsrapport-federaal-ontwikkelingsplan-2024-2034.pdf
https://www.elia.be/-/media/project/elia/elia-site/infra-and-projects/investment-plans/federal-development-plan-2024-2034/202506_opvolgingsrapport-federaal-ontwikkelingsplan-2024-2034.pdf
https://www.fluxys.com/en/about-us/fluxys-belgium/infrastructure
https://www.fluxys.com/en/about-us/fluxys-belgium/infrastructure
https://www.fluxys.com/en/about-us/fluxys-belgium/infrastructure
https://www.elia.be/nl/elektriciteitsmarkt-en-systeem/adequacy/adequacystudies
https://www.entsoe.eu/outlooks/eraa/
https://www.entsoe.eu/outlooks/eraa/
https://www.entsoe.eu/outlooks/eraa/
https://www.entsoe.eu/outlooks/eraa/
https://tyndp2022.entsog.eu/
https://tyndp2022.entsog.eu/
https://tyndp2022.entsog.eu/
https://economie.fgov.be/sites/default/files/Files/Energy/epe-2023-version-finale.pdf

1.3 The scenario co-creation process

1.3.1 The Task Force Multi-Energy scenarios

The ‘Task Force Multi-Energy Scenarios’ created in 2025 has been established as a
consultative body for the development of future scenarios used in Elia and Fluxys’s
Federal Development Plans. Its main goal is to co-develop storylines and scenarios for
electrical and molecule demand and supply, both qualitatively and quantitatively.

This Task Force was established to strengthen the overall quality, plausibility and
inclusiveness of the scenario development process. By actively involving stakeholders
and encouraging them to share evidence-based data, the Task Force ensures that the
scenarios are built on a wide range of reliable and diverse sources. This approach

e ensures transparency

e supports more robust assumptions

e encourages open and constructive dialogue around key parameters and
uncertainties

e and helpsintegrate multiple perspectives that reflect the complexity of the issues
at stake.

The call for evidence plays a central role in this process, enabling the Task Force to draw
on internal and external expertise and improve the relevance and legitimacy of the
scenarios.

1.3.2 The process

At this stage of the Federal Development Plans process, the objective is to develop
a set of energy demand and supply scenarios for Belgium.

On the demand side, the aim is to:

e Apply amulti-energy perspective, covering electricity, hydrogen, methane, heat,
ammonia, carbo liquids, solids fossil, biomass and waste;

e Quantify energy demand by sector and energy vector on a national level (and
for some data on a regional level);

« Align with European, federal and regional legislation and emission reduction
commitments®.

4 European: 2050 long-term strategy - European Commission
Federal: Accord_gouvernemental-Bart_ De_Wever_fr.pdf
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https://climate.ec.europa.eu/eu-action/climate-strategies-targets/2050-long-term-strategy_en
https://www.belgium.be/sites/default/files/resources/publication/files/Accord_gouvernemental-Bart_De_Wever_fr.pdf

Then, the aim is to develop the corresponding supply-side trajectories both for
electricity and molecules - provide some by region when possible - and to assess the
capacities for transformations between the different vectors. The different steps to
create these scenarios are presented in Figure 1-1. A general timeline of this process is
also presented in Figure 1-2.

As a reminder, Elia and Fluxys would like to stress that the scenarios described in this
document have been prepared according to the legal framework, translate the impact of
known policies and do integrate feedback from the stakeholders. They are indicative and
are not reflecting Elia’s or Fluxys’ view on the future of the energy systems.

Workshops Draft Public Final

scenario consultation scenario report

™
o &M g & g
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Call for evidence Data Data Opinion
- 3 consolidation consolidation authorities &
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Kick-off Bﬁgﬂ Bﬁm Eﬁ) 202,

Figure 1-1 Steps of the scenario creation process
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Thisprocess was conducted in parallel with bilateraldiscussions, Synergrid-level
mestings (7) and several joint ‘Comité de Collaboration’sessions (3).

“Task Force Multi-Energy Scenarios (TFMES) - Cansultative body established by Fluxys and
Eia for the development of the multi-energy scenarios in co-creationwith stakeholders.

Figure 1-2 Timeline scenario creation (2025)

Wallonia: DPR2024-2029.pdf
Flanders: Regeerakkoord VR _2024-2029
Brussels: PACE_FR.pdf
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The first step involved active engagement with stakeholders through the Task Force
Multi-Energy Scenarios which brought together a wide range of stakeholders:
consumers, producers, organisations, academics, federations, DSOs and others.

In March 2025, the kick-off meeting launched the process by presenting the context
and scope of the Task Force. During this session, three initial demand scenarios
developed by the Elia and Fluxys working team have been presented to the stakeholders
and have been discussed.

This collaborative approach continued through three thematic workshops, where draft
data and assumptions related to demand and supply projections were presented,
discussed, and refined. These workshops focused on:

1. Buildings and transport final demand
2. Industrial final demand and feedstock
3. Energy supply and techno-economical assumptions

The slide decks and minutes from these workshops can be found on the websites®¢. Note
that some values have been updated since the publication of those materials following
the feedback received by the stakeholders after these workshops and the public
consultation. Bilateral meetings were also held to address specific topics in more
detail.

Throughout the workshops, data was consolidated and then compiled into a draft
scenario report (which can also be found on the websites of Fluxys and Elia®®), which
was submitted for public consultation from July 18th to September 12th, 2025.
Stakeholders were invited to provide feedback.

1.3.2.1 Materials submitted for consultation
During the public consultation, the following material were submitted for consultation:
e An Excel file with detailed quantitative data, including:

o Yearly final energy demand projections by sector (transport, buildings,
industry) and by energy vector up to 2040 for methane, hydrogen and
ammonia and 2050 for all other vectors

o Evolution of key drivers behind the demand figures (e.g. efficiency of
battery electric vehicle)

5 https://www.elia.be/en/users-group/wg-belgian-grid/task-force-multi-energy-scenarios
8 https://www.fluxys.com/en/hydrogen/empowering-you/customer-interactions/public-consultation-fluxys-elia
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o

Resulting Greenhouse Gas (GHG) emissions for the three scenarios

Assumptions on installed generation capacities and supply-side
development by vector

Transformation capacities (from one vector to another)
Storage capacities

Relevant techno-economic parameters to support modelling

e The draft scenario report: an accompanying document detailing the overall

methodology and underlying assumptions

e A document describing methodological approaches and assumptions which
will be used for the electricity national development plan.

Multiple stakeholders provided feedback which has been integrated in this updated
version of the report. A consultation report was prepared by Fluxys and Elia to address
all questions directly’. In addition, a final workshop took place on October 28th, 2025
to present the outcomes of the public consultation and explain how stakeholder

feedback has been taken into account.

An overview of the public consultation process is shown in the figure below.
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Public consultation on the scenarios for the
10-year Federal Development Plans Electricity and Hydrogen

4 dedicated workshops + 1 Final workshop +
«  13/03/2025: Kick-off bilateral discussions,

Synergrid-level meetings (7)
*  1F/04/2025: Building & transport final demand and several joint ‘Comité de

o Collaboration’ sessions (3).
*  03/06/2025: Industrial final demand and feedstock
@ o

*  08/07/2025: Energy supply & techno-economical assumptions %

+  28/M10/2025: Consultation outcomes

Documents submitted to consultation from 18/07/2025 to 12/09/2025
1. A general document detailing the context, methodologies, key assumptions, proposed

scenario assumplions and values but also general questions.

; 0@ 2. An Excel file containing detailed guantitative inputs and assumptions per sector for each
SCENAnio.

3. A document describing several key elements of the modeliing approach fo be used in the
naticnal development plan for electricity.

Stakeholders feedbacks

@ + 23 non-confidential feedback received:

Mare than 230 non-confidential comments

Alfaport VORA EDORA Kamo. Energy
BEL Canopea EMGIE negaWWatt
Belgian Hydrogen Council Essenscia DDE Viaanderen
Belgian Offshore Platform EV Belgium ORES
Enewable FEEBEG TotalEnergies
BSTOR FEBELIEC Viaamse Nutsregulator
COGEN Fevia Viaamse Regering
CREG Gouvernement wallon

«  + mutliple stakeholders with confidential feedback

Figure 1-3 Overview of the public consultation on the scenarios for the 10-year Federal Development
Plans Electricity and Hydrogen
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In the end, this updated scenario report brings together the outcomes of all the steps

described above.

1.3.3 Updates ininformation available since the launch of the public

consultation

New information relevant for the creation of scenarios became available after the start of
the public consultation. Below is a list of the main inputs additionally taken into

consideration:

FL government: Updated VEKP (18/07/2025)’

o Including additional measures to reach -40% ESR objective by 2030 (previous
assessment only reached -32%)

FL government: Programmanota 2026-2030: 'Klimaatsprong voor de industrie -
Transitieprogramma voor een koolstofarme en competitieve energie-intensieve
industrie tegen 2050'¢ (18/07)

Federal government: agreement on contribution to NECP?® (21/07)

Federal government: supports the -90% EU GHG emissions reduction target at EU
level’® (21/07)

EU-US trade deal: 15% tariffs on most goods + 250 Bn/y energy purchase
commitment'' (27/07)

Federal government: wants to start Tihange 1 extension negotiations' (19/08)

Federal government + regional governments: consolidated NECP for Belgium
(06/10)

Datawas shared concerning the forthcoming study of the Federal Planning Bureau
on the energy perspectives

7 definitief VR VEKP 21-30

8 Programmanota 2026-2030 Klimaatsprong in de Industrie

® La contribution finale au Plan National Energie-Climat validée par le Gouvernement fédéral ! | Jean-Luc Crucke

10 Objectif climatique 2040 : Le gouvernement fédéral soutient la réduction de 90 % proposée par la Commission

européenne | Jean-Luc Crucke

" Statement by the President on the deal with the United States

2 Federale regering wil ook oudste kernreactor van Tihange langer openhouden | VRT NWS: nieuws

3 BE_NEKP_update_2025_final_jfzfwp.pdf
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https://assets.vlaanderen.be/image/upload/v1757944812/repositories-prd/VR_2025_1209_DOC.0824-2_VEKP_-_bijlage_BIS_xyant1.pdf
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https://www.vrt.be/vrtnws/nl/2025/08/19/regering-wil-tihange-1-langer-open-houden/
https://assets.vlaanderen.be/image/upload/v1759830610/repositories-prd/BE_NEKP_update_2025_final_jfzfwp.pdf
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1.4 Scenario development

1.4.1 Demand scenarios

Following the public consultation, Elia and Fluxys propose the three demand scenarios
described below. They are each supported by a storyline and extend to 2050.

The scenario-based approach:

o Applies a multi-energy perspective, covering electricity, hydrogen, methane,
heat, ammonia, carbo liquids, solids fossil, biomass and waste;

¢ Quantifies energy demand by sector and vector on a national level (and for some
data on a regional level);

e |t accounts for measures outlined in federal, regional, and European legislation,
and reflects the EU’s overarching objective of climate neutrality by 2050..

Current commitments & ambitions - ‘BASE’

¢ Considering announced targets, policies, existing trends and governmental
ambitions, including European legislation, regional climate and energy plans,
latest governmental agreements and official projections from governmental
institutions (such as the Federal Planning Bureau)

¢ Inthe absence of long-term policies and ambitions, known short to medium term
trends and policies are extrapolated towards 2050, while taking as much as
possible official publications into account.

¢ Most sectors switch to electricity, with molecules being applied in hard to
electrify sectors such as international transport and feedstock. Additionally,
these have some importance for heavy freight transport and for (very) high
temperature industrial process heat and some gas boilers remain in the building
sector.

e Carbon capture utilisation and storage (CCUS) is applied for the abatement of
industrial process emissions that cannot be abated by switching energy carriers
and some remaining fossil fuel combustion emissions.

14 European: 2050 long-term strategy - European Commission
Federal: Accord_gouvernemental-Bart_De_Wever_fr.pdf
Wallonia: DPR2024-2029.pdf

Flanders: Regeerakkoord VR 2024-2029

Brussels: PACE_FR.pdf
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@ Accelerated Electrification - ‘ELEC’

A higher-electrification pathway:

— Scenario reaching high levels of electrification in all sectors due to favorable
evolutions in the cost, technical capabilities and consumer acceptance. Road
transport is fully electrified, heating in buildings via heat pumps and low to high
temperature industrial process heat is electrified using existing and new
technologies in all sectors.

— Molecules are applied in hard to electrify sectors such as international transport
and feedstock.

— CCUS is mainly applied for the abatement of industrial process emissions.

New molecules + CCUS - ‘MOL’

A more molecule-centered pathway:

e Electrification remains more limited due to, for example, lower innovation rates
or financial considerations and technical barriers. Electrification does happen -
at a slower pace- in light weight road transport, heat pumps in new- and well
renovated buildings and electrification of lower temperature industrial process
heat.

e Molecules remain important in most sectors. They are used in heavy and long
distance (international) transport and continue to play a role for heating in
buildings. Medium and high temperature industrial process heat are mainly
powered by molecules. These molecules are initially fossil (gas, oil...) and could
gradually shift towards green alternatives (bio, synthetic, hydrogen...).

e CCUS is important for both abatement of combustion emissions (burning of
carbon fuels) and process emissions.

Additional sensitivities

In addition to the three main demand scenarios, two supplementary sensitivities are
examined. These are derived from the assumptions of the ‘BASE’ scenario and differ
primarily through targeted adjustments to a limited set of parameters, rather than
representing entirely distinct scenario frameworks. These include:
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Sufficiency sensitivity - ‘SUFF’. This sensitivity underscores the role that
sufficiency measures can play in meeting climate targets, by reducing energy
demand through behavioural and structural changes in the building, transport and
industry sector (see 2.10).

Datacenter+: This sensitivity explores the impact of a rapid and larger uptake of
data centre demand in Belgium (see 2.9.1).
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1.4.2 Supply and storage scenarios

Assumptions are made on the supply capacities and potentials available to supply the
demand. These assumptions were finetuned with stakeholders during workshops and
where relevant adjusted based on feedback from the public consultation. In this section
a general overview of the scenarios is presented, more details are shown in the dedicated
supply section further in this report as well as in the Scenario Excel'.

A central scenario which will be used for all analysis complemented by three sensitivities
is proposed for electricity supply:

CENTRAL scenario: In the central scenario the trajectories for photovoltaic (PV)
and onshore wind are based on Belgium’s available national energy and climate
plans which are extrapolated. In addition, assumptions are proposed for nuclear
and non-domestic offshore wind based on the current authorities’ governmental
agreement'®, the energy ministers policy note'® and other recent developments.

In addition, several sensitivities starting from this central scenario are defined. These

sensitivities are described below.

» LOCAL low carbon supply: a supply sensitivity which includes more decentral
renewable energy generation (onshore wind and PV) and with lower ambitions for
nuclear and non-domestic offshore compared to the ‘CENTRAL’ scenario.

» LARGE-SCALE low carbon supply: a sensitivity which includes higher ambitions
for nuclear and non-domestic offshore wind compared to the ‘CENTRAL’ scenario.

» FLEX+: a sensitivity starting from the ‘CENTRAL scenario where more
decentralised flexible capacities (small-scale storage, demand flexibility...) are
considered. In addition, a more ambitious growth of large-scale storage capacity
is taken into account.

Molecules

For the supply of molecules, capacities for imports or local production of molecules are
considered, translating into a potential energy supply. An analysis of the balance
between supply and demand is also made to ensure sufficient supply for a net zero
scenario. More detailed information is available in the dedicated sections.

8 https://www.belgium.be/sites/default/files/resources/publication/files/Regeerakkoord-Bart_De_Wever_nl.pdf
18 https://www.dekamer.be/doc/FLWB/pdf/56/0856/56K0856041.pdf

20


https://www.belgium.be/sites/default/files/resources/publication/files/Regeerakkoord-Bart_De_Wever_nl.pdf
https://www.dekamer.be/doc/FLWB/pdf/56/0856/56K0856041.pdf

fluxys% elia

1.5 Data for other countries

For other countries, assumptions are proposed to be aligned with the draft ENTSO-E and
ENTSOG TYNDP 2026 scenarios’ as much as possible to ensure consistency with the
European framework and assumptions. These scenarios are currently under review by
ENTSO-E and ENTSO-G in light of the comments received after a public consultation over
the summer held at European level. As these scenarios will not be finalised in time to be
fully taken into account neither for the electricity Network Development Plan (NDP) draft,
nor for the hydrogen NDP draft, the assumptions for other countries will be adapted/fine-
tuned based on the available data at ENTSOs level and on recent evolutions in the energy
landscape for as far as they are available, at the moment the scenarios are frozen towards
the end of the calendar year.

Additionally, if deemed relevant for the analysis, sensitivities on European assumptions
may be explored. For example, variations in the assumed generation capacity mix and
flexibility abroad, such as an increase in solar PV or a decrease in wind power, could be
examined.

1.6 Fuel, CO; prices and techno-economical parameters

Fuel and CO. prices and other techno-economical parameters are used in economic
dispatch models to determine the dispatch of the different assets. For the electricity
model, itis proposed to use the fuel prices consulted upon in the ENTSO-E and ENTSOG
public consultation. For the electricity hourly dispatch simulations, variable operation
and maintenance (VOM), storage efficiencies and forced outage rates are proposed to
follow the same assumptions as were used in Elia’s recently published adequacy &
flexibility study’®. Finally, it is proposed to assume no maintenance on power plants in
winter in Belgium such as done for other Elia studies. The parameters for other countries
will be based on the TYNDP 2026 draft scenarios.

Fuel and CO, price sensitivities can also be considered when conducting cost-benefit
analyses of future interconnectors, as both factors significantly influence the outcomes
of such assessments.

17 https://2026.entsos-tyndp-scenarios.eu/
8 Adequacy and flexibility study for Belgium (2026-2036) by Elia Group - Issuu
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1.7 Methodological description electricity market model

To identify investment needs for Belgium in its upcoming electricity federal development
plan, market simulations spanning the whole European electricity system will be
performed. To perform these simulations Elia will use an economic dispatch model, fed
by hourly input data and detailed assumptions on flexibility. The methodology builds
upon the long-term developments established in other studies that use an economic
dispatch model, such as adequacy and flexibility assessments, CRM (Capacity
Remuneration Mechanism) calibrations, and previous development plans.

However given the goal of this exercise, several changes can occur in terms of:

e Amount of simulated climate years (a lower amount is usually chosen in
development plans as distribution tails are mainly affecting adequacy results and
less economic and dispatch results);

e Modelling of the grid in economic dispatch models (use of Net Transfer Capacity
(NTC) as done by European studies or clustered flow-based). Such discussions
are held in the “Comité de Collaboration” of the study and depend on the choice
of the number of scenarios, sensitivities and projects to be assessed as it does
impact what is feasible in terms of assessment due to computational reasons.

e Giventhelong-term perspective and the top-down methodology used for defining
multi-energy scenarios, some modelling components may be developed with
less granularity and detail when compared to the economic dispatch simulations
performed in adequacy studies.

1.8 Methodological description molecules model

To identify investment needs for Belgium in its upcoming hydrogen federal development
plan, market simulations spanning the whole European hydrogen system will be
performed. To perform these simulations Fluxys will use a model, fed by hourly input data
and detailed assumptions on flexibility. The methodology builds upon the long-term
developments established for natural gas. Gas flow simulations tools will then be used
to check the design of the identified infrastructure.
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1.9 Disclaimers

Long term molecule supply and demand

In the demand and supply scenarios, values for ammonia, hydrogen and methane are
presented up to 2040, while all other energy vectors are shown through to 2050. This
approach, which is different from the electricity one, has been chosen by Fluxys
considering the current uncertainties related to the hydrogen and derivatives markets
evolution.

Scenario construction

1. The objective consists of obtaining a manageable set of scenarios which are:

Varied: The different scenarios should sufficiently differentiate between each
other

Credible: The scenarios should contain credible and plausible future energy
scenarios

Extreme cases can be studied by performing sensitivities on individual input parameters.

2. In preparation of the workshops and the public consultation, Fluxys and Elia
worked together on several topics. For some subjects, one of the TSOs took the
lead, depending on the specifics and expertise required for each sector. This is
schematically presented in the figure below.

= Demand input EU supply & ]
V7, {S parameters Annual values - _ demand Annual values G (%

Feliner Electricity-

economic Location

€/n/tCO2 - — !

parameters u .molecule power...
(when relevant) interfaces

Joint

I I Consultation |-
Supply input mol

— — mol-simulation Description of
parameters Aol vEltiEE methodology methodology

il [ |
Supply input e

‘ — e - simulation Description of
parameters pomzElEE methodology methodology

| H D
] H L

Figure 1-4 Schematic representation of the repartition of topics
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3. The models used in the individual NDP’s will use ex-ante defined input scenarios,
meaning that most of the demand and supply inputs are quantified before the
market modelling steps. Both NDPs make use of different market dispatch models
which ensure a given hourly demand is met at minimum cost, based on a given set
of supply input capacities.

This means that the scenarios are not based on a global/total system cost
economical optimisation and/or expansion of supply capacities, final energy
demand, and transport capacities. However, other studies and models that do
implement these optimisations are a major input for quantifying the scenarios.

Moreover, Elia and Fluxys would like to stress that the scenarios described in this
document have been prepared according to the legal framework, translate the impact of
known policies and do integrate feedback from the stakeholders. They are indicative and
are not reflecting Elia’s or Fluxys’ view on the future of the energy systems.

Scenario combinations (supply-demand - fuel/CO, - European assumptions)

Due to the complexity of certain simulations, it's not feasible to run hundreds of
scenarios. Likewise, the combinations of supply and demand scenarios must be
carefully selected, and depending on the focus of the analysis, the BASE demand and
CENTRAL supply will be analysed and additional specific combinations of demand-
supply can be explored in the NDPs. Those can also be complemented with sensitivities,
if relevant.

Similarly, for the different sections (demand, supply, European mixes, fuel and CO,
prices...) sensitivities will be applied when relevant in the analysis. The combination and
relevant sensitivities are proposed to be discussed within the “Comité de
Collaboration” of the respective plans.

For what hydrogen concerns the combinations of supply and demand scenarios to be
analysed will be discussed within the specific “Comité de Collaboration”.
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2.Final Energy demand

2.1. Definitions

The subsequent sections will describe the assumptions and results regarding final energy
demand for different (sub)sectors.

As different definitions and scopes exist for final energy demand, the following elements
are considered within this document and related to the official Eurostat definitions.

e Residential (Section 2.4) - defined as “Households” in Eurostat
e Tertiary (Section 2.5) — defined as “Commercial and Public Services” in Eurostat
o Note that per Eurostat definition this sector also includes demand for data
centres, which is treated as a separate category (see 2.9.1) and removed
from the tertiary sector demand published in this report.

e Industry (Section 2.8) — defined as “Industry” in Eurostat

o Note thatin this document refineries (Section 2.8.3) are explicitly included
as part of the industry sector due to their relative importance, whereas in
the Eurostat energy balance these are defined under the transformation
sector under ‘Energy sector — Own use’.

e Agriculture, Forestry, and Fishing (Section 2.8.7) (same definition in Eurostat)

e Date centres (Section 2.9.1) — these are not separately defined in Eurostat and
are accounted for in the tertiary sector. Due to their relative importance, these are
treated as a separate category and removed from the tertiary sector demand.

e National Transport (Section 2.6) — defined as “Transport” in Eurostat

¢ International Transport (Section 2.7) — defined as “International Bunkers” in
Eurostat. Note thatin the report, this category also includes onshore power supply
(OPS), whereas in Eurostat this might be accounted under different sectors.

Note that additional electricity demand for transformations such as hydrogen
electrolysis, grid losses and CCS/U are explained in Section 2.9.2.

2.2, Historical evolutions

Figure 2-1 illustrates the evolution of total final energy demand in Belgium from 1990 to
2024, excluding non-energetic feedstock and international transport demand (all data
available in the Scenario Excel’).

Final energy demand has remained relatively stable since the year 2000. While the
underlying demand for some sectors has decreased (for example in the residential
sector) and increased (for example in the transport sector). As can be seen on Figure 2-2
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industry is the sector with the largest energy demand which can -amongst other reasons-
be explained by the presence of the port of Antwerp and its petro-chemical cluster.

Some external events caused some short-term impacts such as the financial and
subsequent economic crisis in 2008-2009 and the COVID-19 pandemic with the greatest
impact in the year 2020. However, the energy crisis caused by the Russian invasion of
Ukraine, led to record high energy prices, which severely impacted energy demand
across most sectors, with overall energy demand decreasing by 10% by 2023 compared
to 2021. While final energy balances for the year 2024 were not yet available when writing
this report, preliminary figures show a moderate rebound of final energy demand by ~ 2
% as compared to 2023,

The relative importance of the different energy vectors has only changed marginally. With
electricity share evolving from around 15% in 1990 to 20% in 2024, while fossil fuels still
constitute around 75% of final energy demand (only marginally lower than 82% in 1990).

500
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300 m Solids fossil
g m Carbo liquids
- m Methane
200 Heat
W Biomass
m Electricity
100
0
O — ™t MO s O~ 00000 Mg W0 00000 M O 000D — Mo
88 &EEEEEEFEFEEEEEB8E88E8E8ccococoocoooo00o0008
FFFFFFFFFF L I S I I S I I S I B IR o S I o I IR Y o I I Y S IS Y S S S A A A ]
*

Methane and carbo liquids unspecified fossil, bio or synthetic (for example:
historical values include bio diesel & gasoline blend)
Biomass only concerns solid and waste

Source: Eurostat
* 2024 based on preliminary SPF data

Figure 2-1 Final energy demand — excluding feedstock and international transport, excluding grid losses

° Belgian Energy Data Overview - Editie juni 2025
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Figure 2-2 Final energy demand per sector for 1990-2024

2.3. Overall scenario results in terms of final energy demand

Figure 2-3 illustrates the aggregated final energy demand (excluding non-energetic
feedstock, international transport and hydrogen electrolysis demand) in Belgium for the
three different demand scenarios. The underlying details and assumptions per sector

can be found in the subsequent sections.
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Hist. data BASE ® ELEC

*Walues for methane, ammonia and hydrogen are not shown for 2050

Future values are based on a normalised amount of heating degree days, historical years show real demand {i.e. non normalised)
Methane and carbo liquids unspecified fossil, bio or synthetic

Biomass only concerns solids

Historical data source: EUROSTAT

Figure 2-3 Final energy demand - excluding feedstock, international transport, hydrogen electrolysis and
losses

The figure below shows the same values but including feedstock demand and
International aviation. Note that these are two significant forms of demand in Belgium,
historically mainly consisting of carbo liquids.

u Waste

B Solids fossil

m Carbo liquids

H Methane

B Ammonia
Hydrogen
Heat

m Biomass

m Electricity

2010 2021 2022 2023 2024 | 2030 2035 2040 2030 | 2030 2035 2040 2030 | 2030 2035 2040 2050

Hist. data BASE @ ELEC MOL

* Values for methane, ammonia and hydrogen are not shown for 2050
Future values are based on a normalised amount of heating degree days, historical years show real demand (i.e. non normalized)
Methane and carbo liquids unspedified fossil, bio or synthetic

Eiomass only concerns solids fluxys%

Historical data source: EUROSTAT
MNote: known new projects account for a ~35 TWh increase between 2024 and 2030 -8 TWh for energy, ~27 TWh for feedstock

Figure 2-4 Final energy demand -including feedstock and international transport, excluding hydrogen
electrolysis and losses
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As illustrated below, the electricity demand resulting from all the different sectoral
assumptions can be compared to other recent publications?®?'. Note that both the
EnergyVille and the Federal Planning Bureau studies endogenously optimise the full
energy demand and supply at least cost, while achieving net-zero (or near-zero)
emissions, similarly reach high levels of electricity demand:

TWh FOP’25 scenarios:

&

-176 BASE
-162 MOL

200

207

0
2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050

*Final electricity demand + estimated grid losses (4.5 %) + estimated refinery demand (1.5 TWh
Final electricity demand + estimated grid losses (4.5 %) Scenarios: ROTORS, REACTORS, IMPORTS

Figure 2-5 Electricity demand of the main scenarios compared to other publications - final electricity
demand + grid losses and excl. electrolysis demand

The remainder of this section is split over the different subsectors of demand and each
one is structured as follows:

- Historicaldemand: a brief overview of the historical evolution of the demand and
its main trends.

- Modelling approach and hypothesis: an overview of the methodology used to
construct the proposed future demand trajectories, and the main hypothesis
considered to end up at this conclusion.

- Results: a section which describes the results for Belgium as a whole.

Note: the hydrogen demand refers to the low carbon and green hydrogen that will be
consumed directly or, in compliance with the legislation, be transported through a
specific network. The existing demand of hydrogen is implicitly accounted for in the
“methane” energy vector, as hydrogen today is produced via steam methane reforming.
For refineries, hydrogen consumed today is accounted for in “carbo liquids” energy
vector since it is currently obtained as by-product.

Future centralised low carbon H. production, based on ATR or SMR technology with
carbon capture, will be discussed in the chapter about molecule supply. The methane,
used as input for this hydrogen production, will not be taken as final energy or feedstock
- since it is not directly connected with a final consumer - but will be treated as all other

20 Main Edition 2025 | Energy outlook
21 Welk elektriciteitssysteem is geschikt voor net zero?
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electricity-molecule interfaces (like power plants). It will be integrated in the calculation
of the CO, emissions and the simulation of the methane transport grid.

Carbo liquids encompass all fuels having carbon content (methanol, e-fuels, biofuels, oil
products,..), and can be synthetic, bio or fossil.
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2.4. Residential demand

2.4.1. Historical demand

The residential sector plays a significant role in overall energy consumption. Historically,
space heating has been the primary driver of energy demand in this sector, accounting
for approximately 75% of total residential energy use. A global reduction in total energy
demand can be observed since 1996 as illustrated in Figure 2-6.

Although ever increasing population and more widespread usage of electrical
appliances, overall electricity demand has remained fairly stable or even decreased. This
was -amongst other elements- driven by EU regulations such as the European energy
efficiency directives, particularly the Ecodesign Directive?? and the Energy Labeling?®
Regulation. These regulations set minimum efficiency standards and labeling
requirements that effectively phased out less efficient products from the market,
encouraging manufacturers to innovate and consumers to choose better-performing
appliances. In Belgium, where energy efficiency policy is regionally managed, each
region (Flanders, Wallonia, and Brussels-Capital) implemented these EU directives
through tailored measures such as mandatory energy audits and incentives for efficient
appliance upgrades.

Another important contributor to the decline in residential energy demand is the ongoing
renovation of existing buildings. Renovation programs have focused on improving
insulation, replacing outdated heating systems, and installing double or triple-glazed
windows. At the same time, the growth in useful energy demand due to increasing
housing stock has partially been compensated by new residential buildings meeting
stricter energy performance standards, such as those outlined in the EPB?* (Energy
Performance of Buildings) regulations. These developments have significantly improved
the overall energy efficiency of the housing stock, further reducing the sector’s final
energy consumption.

When it comes to providing space and water heating, it can also be seen that there has
been mainly a shift away from coal and oil towards methane and -to a lesser extend-
biomass.

One key factor explains the historical variation demand and that is variation in heating
degree days (HDD), which measures the demand for energy needed to heat a building.
HDDs are calculated based on the difference between outdoor temperatures and a

22 Ecodesign for Sustainable Products Regulation - European Commission

2 The Legislative Framework - Energy Efficient Products - European Commission

24Flanders: https://www.vlaanderen.be/energieprestatiecertificaten-epcs/epc-van-een-residentiele-gebouweenheid
Wallonia: https://energie.wallonie.be/fr/reglementation-wallonne-sur-la-peb.html?IDC=7224

Brussels: https://environnement.brussels/citoyen/reglementation-et-inspection/obligations-et-
autorisations/performance-energetique-dun-logement-que-dit-la-reglementation
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standard base temperature below which buildings need to be heated. In recent years,
Belgium has experienced milder winters, resulting in fewer HDDs and consequently
lower heating requirements. This climatic shift has directly reduced the need for space
heating, the dominant component of residential energy use. Note that in the future
projections, a normalised climate is assumed.

Additionally, the energy crisis that began in 2022 led to a sharp increase in energy prices.
This prompted a behavioural and technological shift among households. The energy
crisis is reflected in the residential sector’s energy consumption of 2024 compared to
2021.The normalised useful space heating demand has been reduced by 3.8% from 57.3
to 55.1 TWh. The lighting and appliances consumption has been reduced by 14.5% from

11t09.4 TWh.
140
120
100
m Solids fossil
= 80 m Carbo liquids
E m Methane
60 Heat
H Biomass
40 m Electricity
20
0

Source: Eurostat
* 2024 based on preliminary SPF data

Figure 2-6 Final energy consumption for the residential sector from 1990 to 2024

2.4.2. Modelling approach & hypotheses

For this sector, the following energy services are considered independently:
- Space Heating
- Water Heating
- Cooking
- Cooling
- Lighting and appliances

To evaluate the demand for the different energy services, the following approach is used.
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1) Reference year is 2024. The useful demand for the different energy services is
calculated based on 2024 data. This useful demand can obviously evolve with the
evolution of households, or with the evolution of dwelling stock, etc.

2) The data used are the final energy consumption from Eurostat. Given that the
2024 data are preliminary data (no final data yet available when writing this
report), the final energy consumption per energy vector (e.g. electricity, natural
gas, biomass) and per energy service (e.g. space heating, water heating) was not
yet available Therefore, the share between the different categories from 2023 is
applied to the 2024 final energy consumption per sector.

3) For each energy sector, a set of technologies are considered. Their efficiencies
are applied on the final energy consumption to obtain the useful demand. For
space heating, this useful demand is normalised (to account for average climate
conditions).

4) Thisusefuldemand can be used to give specific energy demands for the different
energy services:

a. Space heating demand: from the useful demand, the average specific
space heating demand per surface [kWh/m?] can be derived by dividing
by the total residential surface.

b. Space cooling demand: from the useful demand, and an assumption
on the share of dwellings that have the technology, the average specific
space cooling demand per dwelling can be derived by dividing by the
number of dwellings [kWh/dw].

c. Water heating + Cooking + Lighting and appliances: from the useful
demands, the average specific demand per household [kWh/hh] can be
derived by dividing by the number of households.

5) To estimate the future energy demand for each service, the specific demands
are essential, combined with the projections of household evolution, as well
as the evolution of dwellings.

The different energetical services are further detailed in the following sections.

2.4.3.Space Heating

As this energy service represents most of the consumption of the residential sector,

and relies on many parameters, the following sections describe firstly the parameters

that influence the future useful demand, and secondly the assumptions considered on

heating appliances which influence the final energy consumption.

Assumptions on future useful space heating demand

1) Regionalisation of Eurostat data

From available regional data, a regional key distribution for each energy vector
is defined to regionalise Eurostat data. This enables regional final energy
consumptions aligned with Eurostat.
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From final energy consumption to useful energy demand
The space heating technologies considered in this study include gas boilers, oil

boilers, direct electricity, biomass, heat-pumps, and district heating. With their
individual efficiencies, it possible to extract the regional useful demand from the
corresponding regional final energy consumptions.

Normalisation of space heating demand
Space heating energy consumption is influenced by the level of building
insulation and annual temperature variations. To avoid bias in the analysis,

heating degree-days? are used to normalise each year to a consistent climatic
baseline. This baseline is defined by the degree-day value corresponding to a
neutral climatic year in Belgium: 2252 equivalent 16.5°C heating-degree days.
Consequently, space heating demand for each year is normalised to this
reference, allowing for consistent year-to-year comparisons. The evolution of
residential energy demand is thus assessed under the assumption of a neutral
climatic year.

Specific useful demand
Dividing these regional space heating useful demands by the corresponding
regional surfaces allows the estimation of an average specific dwelling heating

demand of 75 kWh/m? for the existing dwellings. This is an average value among
the existing stock of dwellings which may individually have a higher or a lower
demand. This difference is essential when considering heat pumps in the
existing/renovated dwelling category. Indeed, already well-insulated dwellings
are more likely to install a heat pump when replacing their old appliance rather
than a poorly insulated dwelling. To reflect this, it is considered that heat pumps
installed in existing/renovated dwellings are dwellings which have a specific
energy demand of 40 kWh/m?. The impact of this assumption is that it increases
the specific energy demand of existing/renovated dwellings that use other
technologies. This methodology allows to consider the fact that not all dwellings
have the same insulation, and that it will impact their choice of technology
replacements.

Itis assumed that this average specific space heating demand of approximately
75 kWh/m? reduces by 15% for renovations occurring before 2035, and by 30%
after 2035.

2% Equivalent 16.5°C degree-days from Synergrid: https://www.synergrid.be/fr/centre-de-documentation/statistiques-
et-donnees/degres-jours.
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For new dwellings, a specific space heating demand of 30 kWh/m? is assumed.

Evolution of dwellings

Considering the evolution of dwellings, i.e. renovation, new and demolished
dwellings is crucial to estimate the future space heating demand until 2050.

The renovation rates considered are from a forthcoming study from the Federal
Planning Bureau: 1.7% in 2030, 2.7% in 2035, 3.1% in 2040, 3% in 2045, and
3.3% in 2050. This evolution includes shallow to deep renovations. It should be
noticed that renovations reported by Statbel are likely to reflect only deep
renovations as they are linked to renovations permits. However, not all
renovations require a permit. This renovation rate is assumed to be similar across
all regions, and all scenarios.

The rate of new dwellings follows the regional evolution of households
provided by Federal Planning Bureau®. The historical (2014-2024) ratio between
dwellings and households in the different regions (1.22 for Flanders, 1.14 for
Wallonia, and 1.1 for Brussels) is applied to the evolution of households. From
this total dwelling evolution, and the annual removals, the annual additions per
regions can be calculated, and the annual regional rates can be derived. These
rates are similar for all scenarios.

The average surface of existing dwellings is a challenging task, but the following
values are considered: 155 m? for Flanders, 140m? for Wallonia, and 100 m? for
Brussels.

Due to high uncertainty and the lack of a clear trend on new dwellings size, nor
concrete policies, it is proposed to assume the 2024 values from Statbel, i.e. 147

m? for Flanders, 190 m? for Wallonia, and 150 m? for Brussels.

Scenario of future useful energy demand

All these hypotheses can be found in the Scenario Excel'. Combining everything
together finally results in a reduction of total useful space heating for the
residential sector demand by 18% in 2050 compared to 2024. The evolution is
depicted in Figure 2-7.

2Household projections 2024-2070: https://www.plan.be/en/data/household-projections-2024-2070
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Figure 2-7 Space heating useful demand evolution in the residential sector per region from 2024 to 2050

Evolution of heating technologies

The assumptions made concern the distribution of technologies installed in each
region and for each type of dwelling (existing, new, or renovated).

1) Legislation and policy

Future changes in the heating devices across Belgium largely depend on several
pieces of legislation and policy. The ones that will likely have the largest impact
are listed below (note: this list is non-exhaustive).

a. European policies

The Energy Performance of Buildings Directive?’ (EPBD) from the EU needs
to be translated into regulation by the regional authorities in Belgium by
29/05/2026. Amongst other elements, this directive aims to increase the
number of renovations and finally to achieve a zero-emission building stock
by 2050. From 2030, all new buildings in the EU must be zero-emission
buildings. For public buildings, this requirement applies from 2028 onwards.
Therefore, regional regulations which accelerate the deployment of heat
pumps can be expected in the near future.

The expansion of the CO, allowances system in the form of the ETS2%
(Emissions Trading System) willincrease the cost of fossil fuel heating systems
and vehicles from 2027 onwards.

b. Federal policies

The federal government agreement foresees a decrease of the VAT on heat
pumps from 21% to 6% and an increase from 6% to 21% for fossil fuel heating
devices?, which would improve, provided that this tax decrease is confirmed,
the business case for heat pumps as compared to fossil fuel alternatives.

27 Energy Performance of Buildings Directive
28 ETS2: buildings, road transport and additional sectors - European Commission

2% regeerakkoord_01022025.pdf
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c. Regional policies

- In Flanders and the Brussels Capital region, the installation of new oil boilers

has been banned respectively in 2021%° and in 2025%.

- InFlanders, the installation of new gas connections has been forbidden in new

buildings since the start of 2025%.

- The Flemish government has put forward a tax-shift from electricity to gas in

order to incentivise the uptake of heat pumps®2.

- Inthe Brussels Capital region, no new gas connections have been allowed in
new buildings since the start of 2025; this will apply from 2030 onwards in

deep renovations®.
2) Resulting stock of heating appliances

Heating appliances evolve for two reasons: new appliances are installed in new

dwellings, and end-of-lifetime appliances in existing/renovated dwellings must

be replaced. The main assumptions are considered in the following tables, and

the detailed evolution is available in the Scenario Excel’.

Table 2-1 Assumptions concerning the installation of heating appliances in new and existing/renovated

dwellings
New dwellings Flanders Wallonia Brussels
BASE No fossil No more gas in 2035 No fossil
ELEC No fossil No more gas in 2030 No fossil
MOL No fossil No more gas in 2050 No fossil
Replacements Flanders Wallonia Brussels
BASE No more gas in 2040 No more gas in 2050 No more gas in 2040
ELEC No more gas in 2030 No more gas in 2030 No more gas in 2030
MOL No gas phase-out No gas phase-out No gas phase-out

Technologies are replaced with a 5% rate (20 years lifetime) in the BASE and in the
MOL scenario. Inthe ELEC scenario, areplacementrate of 10% is considered. This

aims to reflect a scenario in which shifting towards heat pumps happens before

the end of lifetime of the technologies and accelerates the growth of heat pumps.

30 https://www.vlaanderen.be/nieuwe-verwarmingsinstallatie-kiezen/verbod-op-het-plaatsen-en-vervangen-van-

stookolieketels

31 Modifications réglementaires relatives aux systémes de chauffage — Bruxelles Environnement (PDF)

32 No more natural gas connections in new major projects | Flanders.be
33 Regeerakkoord_VR_2024-2029

34 Modifications réglementaires relatives aux systémes de chauffage — Bruxelles Environnement (PDF)
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Considering these assumptions, the evolution of the total heating appliances
stock are obtained for the different scenarios and is depicted in the figure below.
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* A gas boiler combined with an airair heat pump is assumed a hybrid system.

Figure 2-8 Share of space heating appliances among dwellings

In this study, a gas boiler combined with an air-air heat pump is considered as
a hybrid system. It is assumed that these secondary heat pumps produce 20% of
the annual space heating of a dwelling, meaning the coupled gas boiler can lower
its production to 80%. These secondary heat pumps can also be used for cooling
purposes, and thus the presence of secondary heat pumps matches the presence
of cooling systems in dwellings.

The three scenarios differ mainly in the degree gas heating systems are being
replaced by heat pumps. In the MOL and BASE scenario a significant share of
gas boilers remains, whereas in the ELEC scenario nearly all heat is supplied
via heat pumps, biomass and district heating. By 2050, most of the remaining
gas boilers in the BASE Scenario are coupled with secondary heat-pumps.

The final step is to look at the efficiency of each technology to calculate the final
energy demand needed for space heating. The different values for efficiencies can
be found in the Scenario Excel'.

2.4.4. Water Heating

For water heating, as explained in the general methodology above, the final consumption

of the reference year 2024 and the efficiencies of the technologies are used to determine

the useful demand, enabling the calculation of an average energy demand for water
heating per household. The useful water heating demand per household is 1,765
kWh/hh assumed to remain constant until 2050. As the number of households evolves,

the future useful demand for water heating can be calculated accordingly.

The distribution of each technology for water and the corresponding efficiencies can be

found in the Scenario Excel’.
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2.4.5. Cooking

For cooking, as explained in the general methodology above, the final consumption of the
reference year 2024 and the efficiencies of the technologies are used to determine the
useful demand, enabling the calculation of an average energy demand for cooking per
household. In this study, it is assumed that the efficiencies of all cooking technologies
are 100%. The value is 290 kWh per household and is assumed to remain constant until
2050. As the number of households evolves, the future demand for cooking is calculated
accordingly.

Itis assumed that cooking needs will be mostly covered by electricity, and thisin all three
scenarios.

2.4.6. Space cooling

In the model, each installed cooling device is assumed to be an air-to-air heat pump. For
cooling, useful energy demand is determined based on the 2024 reference year, and the
useful and final demand are assumed equivalent for this purpose. Based on this
assumption, the average energy demand for cooling per household equipped with a
cooling system is estimated at 170 kWh and assumed to remain constant until 2050.

As the number of households equipped with cooling technologies evolves over time,
the total energy demand for cooling can be projected accordingly. The evolution of the
penetration rate of cooling technologies is included in the Scenario Excel'.

2.4.7. Lighting and Appliances

For lighting and appliances, as explained in the general methodology above, the final
consumption of the reference year 2024 enables directly the calculation of an average
electricity demand per household (hh). This results in 1815 kWh/hh and is assumed to
stay constant until 2050.

2.4.8. Consolidated final energy demand

Summing the final energy consumption of space heating, water heating, cooking, space
cooling, and lighting and appliances, the total residential energy demand can be
calculated and is depicted in Figure 2-9. In all scenarios, there is a decrease in total
energy consumption coupled with an electrification increase. The values can be
consulted in the Scenario Excel'.

First, this reduction in energy demand is largely attributed to improved building
insulation, which minimises heat losses and reduces the need for space heating.
Additionally, advancements in heating technologies have led to higher efficiencies,
meaning less energy is required to deliver the same level of comfort. Notably, the
widespread adoption of heat pumps, with their high coefficients of performance (COP),
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significantly lowers the final energy demand compared to conventional heating systems,
as they deliver more thermal energy than the electrical energy they consume.

Residential - Final energy demand
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*
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- Source historical data: Eurostat

* 2024 based on preliminary SPF data

- Future values are based on a normalised amount of heating degree days,
historical years show real consumption (i.e. not normalised)

- * Values for methane, ammonia and hydrogen are not shown for 2050

Figure 2-9 Future Final Energy Consumption for the residential sector - for the ELEC, BASE, and MOL
scenarios until 2050
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2.5. Tertiary demand

2.5.1. Historical demand

Historically, the energy demand in the tertiary sector, which includes services such as
education, healthcare, retail, and offices, has been dominated by electricity, methane
and oil. From 1990 to 2003, energy consumption in this sector steadily increased,
reflecting the expansion of service-based economic activities and the growing use of
electrical equipment and climate control systems in commercial buildings.

A gradual decline can be observed from around 2010. This shift is largely attributed to
improvements in energy efficiency, such as the widespread adoption of LED lighting,
modern HVAC (Heating, Ventilation and Air Conditioning) systems, and building
automation technologies. Additionally, enhanced insulation in new and renovation
buildings have significantly reduced energy consumption by improving thermal
performance. These innovations have significantly reduced the energy intensity of
service operations. Note also the large jump in electricity demand in 2004 which might
be related to some accounting changes. The opposite can be noticed in the residential
sector (see Figure 2-6).

In parallel, behavioural and policy-driven changes, including stricter building codes,
energy labeling, and sustainability initiatives have encouraged businesses to optimise
energy use. Measures like improved insulation, smart thermostats, and energy
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management systems have become more common, especially in office and public
buildings.

As in the residential sector, energy demand decreased significantly due to the energy
crisis in 2022-2023 (-18% versus 2021), but also due to the relatively mild winters leading
to reduced space heating needs.
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Source: Eurostat
* 2024 based on preliminary SPF data

Figure 2-10 Final Energy Consumption for the tertiary sector from 1990 to 2024.

2.5.2. Modelling approach & hypotheses

The analysis of the tertiary sector adopts the same methodology as the residential
sector, ensuring consistency across both domains. However, due to fewer available data
sources, the level of detail used for the modelling is lower for the tertiary sector.

Afirst input for the quantification of the evolution of useful demand mainly concerns the
evolution of total surface area [m?], without considering the number of buildings, their
types, or specific usage characteristics. This limits the granularity of the analysis but still
provides a useful macro-level view of energy demand trends. In this study, a constant
surface for the tertiary sector is considered, i.e. the rate of new surfaces equals the rate
of removed surfaces.

Regionalisation proved to be particularly challenging due to the lack of region-specific
data. As a result, the distribution of energy consumption across regions is less reliable
and should be interpreted with caution.
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Asintheresidential sector, the analysis considers several energy services independently,
including space heating, water heating, cooking, cooling, and lighting & appliances.

Similar European, federal and regional policies apply as for the residential sector.

2.5.3. Space heating

Using the same methodology as in the residential sector, the future useful demand for
space heating in the tertiary sector is estimated and is illustrated in the figure below. A
reduction of 28% by 2050 is foreseen thanks to renovations and new buildings. The
decrease is stronger than in the residential sector because it is assumed that the tertiary
surface remains constant, while for the residential sector, the number of dwellings, and
consequently the surface increases.

22
21 21
3 3 19
3
6 3 16
6 5 5 3 Brussels
TWh 4 Wallonia
13 13
12 11 9
2024 2030 2035 2040 2050

Figure 2-11Space heating useful demand evolution for the tertiary sector per region from 2024 to 2050

This useful demand is satisfied by heating appliances. The evolution of the latter follows
the same methodology and the same constraints in terms of legislation as the residential
sector. The resulting share of useful demand per technology is depicted in the figure
below.

Like for the residential sector, the main difference between scenarios is the
penetration of heat pumps, and the remaining gas boilers. In the MOL and BASE
scenarios, gas boilers still provide a significant share of useful space heating demand
until 2050. In 2050, heat pumps cover half of the demand in the BASE, and a third in the
MOL scenario. In the ELEC scenario, nearly all heat is supplied via heat pumps and
district heating by 2040.
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* A gas boiler combined with an air-air heat pump is assumed a hybrid system.

Figure 2-12 Share of space heating useful demand per technology from 2030 to 2050

2.5.4. Other energy services

The useful demand of the other energy services (water heating, cooking, space cooling,
lighting and appliances) are derived the same way as for their residential counterparts.

As the tertiary surface is assumed to be constant, the useful demand for the energy
services is also considered constant except for space heating and cooling. Space
heating, detailed in the previous section, has a decrease potential thanks to renovations,
and new buildings. The following values are considered:

Table 2-2 Useful demand considered for energy services in the tertiary sector (excluding space heating)

Energy service Useful demand [TWh]
Water heating 25

Cooking 2.9

Space cooling 0.65

Lighting and appliances 11.5

More data can be found in the Scenario Excel'.

2.5.5. Consolidated final energy demand

In all three scenarios, the tertiary sector shows a consistent and significant decrease in
total final energy consumption, accompanied by a marked increase in electrification.

The reduction in energy demand is primarily attributed to two key factors:

¢ Improved building insulation and envelop performance, which reduce heat
losses and lower the overall need for space heating.

¢ Increased efficiency of heating technologies, particularly through the adoption
of heat pumps, which deliver more thermal energy than the electricity they
consume due to their high COP.
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Over time, heat pumps play an increasingly important role in the tertiary sector. Their
share increases steadily across all scenarios, replacing older and less efficient systems.
While some gas boilers remain in operation, their role diminishes significantly by 2050.

Tertiary - Final energy demand

60

m Waste

B Carbo liquids

m Methane
Heat

mEBiomass

m Electricity

2021 2022 2023 2024|2030 2035 2040 2050|2030 2035 2040 2050|2030 2035 2040 2050

*
Hist. data @ ELEC @ MoL

- Source historical data: Eurostat
* 2024 based on preliminary SPF data

- Excluding data centres

- Future values are based on a normalised amount of heating degree days,
historical years show real consumption (i.e. not normalised)

- * values for methane, ammonia and hydrogen are not shown for 2050

Figure 2-13 Future Final Energy Consumption for the tertiary sector - for the ELEC, BASE, and MOL
scenarios until 2050
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2.6. National Transport demand

2.6.1. Historical demand

Transport is one of the most energy demanding sectors in Belgium. In terms of final
energy demand, national transport in Belgium has been relatively stable in the last 20
years and represented a consumption of more than 100 TWh. The efficiency gains
obtained by using better engines and/or more aerodynamic vehicles have mostly been
compensated by an increase in overall transportation, especially road transport.

Most of this energy today is fed by fossil carbo liquids and as such entails significant
greenhouse gas (GHG) emissions. Historical electricity demand mainly came from the
rail sector; whereas most recently, the electrification of transport forms an opportunity
to both cut its total energy demand as well as to decarbonise the sector. Belgium has
accelerated its BEV uptake and as of August 2025 Belgium ranks as one of the largest BEV
market in the EU both relative (5™) as in absolute numbers (4™"). This trend is expected to
persistin the coming years.

120
100
80
- m Solids fossil
E 60 m Carbo liquids
m Methane
40 m Electricity
20
0

990
991
992
993
994
995
996
997
998
999
000
2001
2002
2003
2004
2005
2006
2007
2008
2009
201
201
201
01
01
01
01
201
201
201
20
2021
2022
2023
*2024

MNotethat carbo liguids also includes biofuels, this amounted to ~8TWh in 2024 (includes blended biodiesel and gasoline)
Source: Eurostat
* 2024 based on preliminary SPF data

Figure 2-14 Final Energy Consumption of the transport sector from 1990 to 2024 (excluding international
transport)
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2.6.2. Modelling approach & hypotheses

2.6.2.1. Transport needs and modal shares

The approach used in this exercise is a “top-down” approach starting from the
demand in terms of kilometers travelled by passengers and goods and following a series
of hypothesis to get to the corresponding final energy demand as illustrated in Figure

2-15.
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Figure 2-15 Methodology for the calculation of transport demand

The same transport demand is used for the three scenarios as well as the sensitivities
and is based on the hypothesis of the forthcoming study from the Federal Planning
Bureau which performed an update of the 2024 Outlook® to include the most recent
trends. The useful demand for passenger and goods transport is summarised in Figure
2-16.

35 perspectives Energétiques
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Figure 2-16 Assumed evolution of passenger and freight transport needs and modal shares

To compute how those values translate into vehicle kilometers, the occupancy rate and
loading factor, respectively in passenger/vehicle and ton/vehicle, are used. They are
assumed to be kept constant for all target years and were calibrated so that kilometers
travelled match the historical trends®. The numbers can be found on the Scenario Excel’.

In the sufficiency sensitivity, the modal shares and occupancy rates are more ambitious.
See the corresponding section for more information.

2.6.2.2. Segment evolutions

Passenger cars

At the end of 2024, there were around 6 million passenger cars on the road in Belgium, of
which 310,000 were battery electric vehicles (BEV) and 340,000 were plug-in hybrid
electric vehicles (PHEV), meaning that together they represented a share of around 11%
of the total car stock.

In this segment, several policies exist that are expected to make the sector shift away
from fossil fueled internal combustion engines (ICE) towards electric vehicles (EVs). Elia
and Fluxys are aware of the current discussions at European level that could amend
some of these policies. The MOL scenario assumes a delay to consider eventual
changes.

European policies

e The EU has banned the sale of new fossil fuel cars from 2035 onwards®.

e Before this full phase-out, intermediary CO, targets have been putin place which
progressively force car manufacturers to provide the market with lower emitting
cars®. To reach these progressive targets, car manufacturers might deliver new

36 2.E.1.b. Distances parcourues par type de véhicule.xls
37 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex:32023R0851
38 https://competition-policy.ec.europa.eu/public-consultations/2025-cisaf_en
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and more affordable car models to EU markets, which could positively impact the
Belgian private car market.
e The expansion of the CO, allowances system in the form of the ETS2 will add an
additional cost to fossil fuel vehicles from 2027 onwards®.
Federal & regional policies in Belgium

e From 2026, new fossil fuel company cars have no longer been considered as tax
deductible (note: a transition period has been proposed for self-employed
persons with an exception for PHEVs that would be in place until 2029).

e Diesel and gasoline cars will be banned within the Brussels low emissions zone
from 2030 and 2035 onwards respectively*°.

As specified in the values presented in the Scenario Excel', the share of BEV in the total
parc of cars reaches 100% in 2050 for both the ELEC and BASE scenarios, whereas a
delay is assumed in the MOL scenario that reaches 90% in 2050, with the remainder
stillusing an ICE car.

39 https://climate.ec.europa.eu/eu-action/eu-emissions-trading-system-eu-ets/ets2-buildings-road-transport-and-
additional-sectors_en
40 https://lez.brussels/mytax/nl/practical?tab=Agenda
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Figure 2-17 Share of car.km per vehicle type

The efficiencies of BEV are taken from the Adequacy&Flexibility2025*' study up to 2035.
A further 10% reduction in consumption is reached in 2050 with regards to 2035. The
impact of sufficiency measures to push down the consumption such as reducing the
speed limit and the size of cars is analysed in the associated section.

Buses

Today around 6000 public buses and 10 000 private buses are operating in Belgium.
Following discussions during the workshops, the bus fleet increases similarly to the
increase in passager.km driven by the buses shown in Figure 2-16.

As for the cars, the main zero emissions technology considered for buses is the shift
towards BEV buses. Several policies will likely impact this evolution in the foreseeable
future:

e Inline with EU regulation, allnew urban buses need to be zero emissions by 20352

41 https://www.elia.be/en/electricity-market-and-system/adequacy/adequacy-studies
2 https://ec.europa.eu/commission/presscorner/detail/en/ip_24_287
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e In Flanders, the De Lijn transport company aims for a 100% electric bus fleet by
2035

e In Brussels, the ambition is to have a 100% electric fleet by 20354

¢ InWallonia, the estimation of the Walloon Government is for the public transport

company TEC to have 20% of its buses being BEV in 2030 and between 30% and
40% in 2035.

All scenarios are modelled in the same way and assumed to reach 100%
electrification of the fleet in 2050. Public buses are assumed to be 100% electric as of
2035 for Flanders and Brussel capital. For the later, and following feedback from Sibelga,
the private buses are also fully electrified in 2035 to respect the low emission zone. For
Wallonia, the public buses are fully BEV in 2040.

: 76%
8 4%
20%
2024 2030 2035 2040 2050

EBEV EPHEV mICE

Figure 2-18 Share of bus.km per vehicle type

Two wheelers

Two wheelers are supposed to linearly electrify from around 2% BEV now to a fully
electrified fleet in 2050.

Passenger and freight trains

The assumptions are presented in the Scenario Excel’.

43 https://www.delijn.be/nl/content/elektrische-bus-systemen/
44 https://mivbstories.be/elektrische-bussen-bij-de-mivb-naar-een-100-groene-vloot/
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Values provided are based on bilateral discussions with Infrabel as well as the public
service contract between Belgium and the SNCB*S.

Vans

At the end of 2024, there were approximately 895,000 vans registered in Belgium, of
which around 1% were BEV. Currently the share of good transported by van is around 2%?4¢
of the total road transport, the rest being transported by trucks. To include the upward
trend in number of vehicles that the van segment is following in the recent years, the
share of goods transported is proposed to reach 2.6% in 2035 and then stay flat until
2050.

The uptake of BEVs largely follows the same trajectory as passenger cars but at a
slightly slower pace. As for cars, the main drivers concern the EU-wide ban on the sale
of fossil fueled vehicles, which also applies to vans, and assumes that 100% of light-duty
vehicle sales will be made up of BEVs by 2035%".

27%
50%

® 8
100%

ELEC 73%
50%

27%

mICE
= PHEV
mBEV

2024 2030 2035 2040 2050
10%

73%

94% o
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Figure 2-19 Share of van.km per vehicle type

Trucks

At the end of 2024, there were around 150,000 trucks in Belgium, almost none of which
were electric. However, European manufacturers are currently starting to produce their

45 Contrat de service public SNCB | Mobilité
46 Joint Research Centre Data Catalogue - JRC-IDEES-2021 - European Commission
47 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex:32023R0851
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first BEV units. This is mainly being done in response to the EU regulation which has set
CO, emission performance standards for new heavy-duty vehicles*. As for the other
segments, the main technology considered to decarbonise heavy duty is the BEV.
However to include the uncertainty on the development of hydrogen trucks, the BASE
and MOL scenarios respectively reach 10% and 20% of the total ton.kilometer
transported via hydrogen fueled trucks in 2050. The ELEC scenario is fully electrified

by that time horizon.
36%
100%
64

%
49%
miCE
mLNG

Hydrogen
46% mBEV

ELEC

BASE

21%

2024 2030 2035 2040 2050

56%
MOL L

3%
_J=] -

Figure 2-20 Share of truck.km per vehicle type
Inland navigation

The inland navigation segment has little data available. Its impact on total energy
demand is however limited. It is assumed that all existing inland navigation is running on
oil and that the sector can be electrified. For 2050 the ELEC, BASE and MOL scenarios
are assumed to reach respectively 100%, 75%, and 50% of electrification, with the
remainder still running on carbo liquids.

48 https://ec.europa.eu/commission/presscorner/detail/en/ip_24 287

53


https://ec.europa.eu/commission/presscorner/detail/en/ip_24_287

fluxys® ——@E’

2.6.3. Consolidated final energy demand

An overall view on the evolution of energy demand for transport in Belgium can be found
in the figure below. The details per transport subsegment can be found in the Scenario
Excel'.

National transport - Final energy demand
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80
m Solids fossil
=
= 60 B Carbo liguids
= m Methane
B Hydrogen
40 m Electricity

20

2021 2022 2023 2024|2030 2035 2040 2050|2030 2035 2040 2050|2030 2035 2040 2050

*
Hist. data ® ease @ erec @ moL

- Source historical data: Eurostat
* 2024 based on preliminary SPF data

- * Values for methane, ammonia and hydrogen are not shown for 2050

Figure 2-21 Future Final Energy Consumption for the transport sector - for the ELEC, BASE, and MOL
scenarios until 2050
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2.7. International transport demand

International transport demand is modelled using the values found in the TYNDP 2026%.
The resulting final energy demand is illustrated below. For the ELEC scenario a small
amount of battery-electric shipping is considered by 2050 (mainly smaller ships).

The Alternative Fuels Infrastructure Regulation (AFIR), aims to accelerate the deployment
of infrastructure for alternative fuels across all transport. Regarding ships in ports, this
mandates onshore power supply (OPS) for vessels at TEN-T network nodes. Under the
Fuel EU Maritime Regulation, from 2030, container ships over 5,000 GT and passenger
vessels must use OPS or equivalent zero-emission technologies when docked at EU
ports. The electricity requirements for these are also included and are based on inputs
from Belgian ports and its associated companies to enables these OPS connection

requests.
International Transport - Final energy demand
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- Source historical data: Eurostat
* 2024 based on preliminary SPF data

- * Values for methane, ammonia and hydrogen are not shown for 2050

Figure 2-22 Future Final Energy Consumption for the international transport - for the ELEC, BASE, and
MOL scenarios until 2050

Carbo liquids encompass all fuels having carbon content (methanol, e-fuels, biofuels, oil
products,..), and can be synthetic, bio or fossil. Methane can be used in liquefied state
(LNG).

4 TYNDP 2026 Scenarios by ENTSO-E & ENTSOG
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2.8. Industry demand
2.8.1. General

2.8.1.1. Historical evolution and reference year

Energy demand

As illustrated in Figure 2-23, final energy demand in industry has remained relatively
stable over the past 20 years, while the underlying demand for some sectors has
decreased (forexample: iron & steel) and increased (for example in the chemical sector).
Some external events caused some short-term impacts such as the financial and
subsequent economic crisis in 2008-2009 and the COVID-19 pandemic with the greatest
impactin the year 2020.
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Figure 2-23 Final energy demand per industrial subsector. Source: Statbel

Fossil fuels are still the major source of energy and feedstock in the industrial sector,
accounting for around 80% of final demand historically, whereas electricity only
concerns around 15% of final demand. The relative importance of heavy industries such
as the petro-chemical cluster in Antwerp explains the relatively large dependence on
fossil fuels such as oil and gas.
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Figure 2-24 Final industry energy demand per energy vector

Impact of the European energy crisis

From the previous figures it is clear that the relatively stable trend has seen a sharp
decrease in 2022-2023, with overall energy demand decreasing by around 12% in 2023
compared to 2021. The energy crisis caused by the Russian invasion of Ukraine, led to
record high energy prices, which severely impacted the manufacturing industry in
Belgium. As illustrated in Figure 2-25, industrial capacity utilisation rates dropped from
around well above 80% towards 74% at the peak of the crisis. The chemicals sector, being
the largest industrial sector in Belgium in both economical and energy terms, was
especially impacted from the second half of 2022 with utilisation rates dropping from a
historical average of around 75% to values as low as 65%. These low-capacity factors are
mainly caused by the high energy prices (when compared to other regions in the world),
which often make it uncompetitive to produce energy intensive goods in Belgium/Europe.
It is difficult to assess whether this effect will be prolonged into the future and lead to
permanent site closures, or a recovery might happen. This seems to somewhat
materialise in 2025 but uncertainty remains large.
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Figure 2-25 Belgian Industrial production capacity utilisation rate and final energy demand

The choice of the reference point for the industrial production levelis important. This has
a significant impact on the corresponding energy demand from the industry sector but
also on their corresponding emissions.

Therefore two options were proposed:

e Keep pre-crisis production levels constant (as starting point) — announced
decommissioning/closures + announced new projects.

o This implies that Belgian industries will recover to pre-crisis capacity

utilisation levels on the medium/long term (conservative approach).

o Keep 2023/2024 production levels constant (as starting point) — announced
decommissioning/closures + announced new projects

o This implies that Belgian industries will continue to work at reduced
production capacities in the medium/long term.

The inputs received during the public consultation on the reference year regarding
industrial output are varied. Some stakeholders argue to assume a return to 2021 (pre-
crisis) levels to prepare the grids for this. Other stakeholders argue that the energy crisis
will likely have lasting impacts and expect the demand reduction to become permanent.

Given that the scenarios assume the same useful energy demand and vary the vector by
whichitis provided, itis proposedto use a single trajectory for industrial production level.

Taking all arguments together and to keep consistency with other studies, Elia and Fluxys
therefore propose to:

- assume 2024 production levels for the period until 2037
- assume 2021 production levels for the period after 2037
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2.8.1.2. General modelling approach & hypotheses

The energy demand in industry is modelled per subsectorand is schematically illustrated
in Figure 2-26.

The starting point concerns historical energy demand and production volumes. These are
sourced from Eurostat (for the federal level) and from the different regional energy
balances®.

The evolution of future energy demand depends on:

e Production volumes: as stated above, the assumption is currently made that all
industrial companies that have not yet closed sites permanently would return to
their pre-crisis production volumes after 2037. This will be detailed per industrial
subsector.

e The process, technology and energy choice to achieve these production
volumes. This involves the application of hew processes to make the same end
product (for example switching from blast furnace steel towards steel made with
direct reduction via methane) but it can also involve the same industrial process
using different energy inputs (for example by switching from gas to electric
boilers). These different options all have a different energy vector input need with
a different inherent efficiency, leading to differences in the energy intensity in
terms of produced goods (expressed in MWh/ton).

Historical data as a starting point:
Energy demand (TWh)
Production data (e.g. kton)

Production evolution + Processes/technologies
towards 2050 evolution towards 2050

Evolution of the energy demand towards 2050

Figure 2-26 General modelling approach for industry demand

50 Flanders: Vlaamse Energiebalans | Vlaanderen.be

Brussels: Energieverbruik | Burgers - Leefmilieu Brussel

Wallonia: Bilans énergétiques wallons - Site énergie du Service public de Wallonie
Note that for the Walloon region only regional energy balances are available until 2022
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It must be noted that in the subsequent sections, the energy demand for CCUS is not

included.

Data sources

For the creation of scenarios, Elia-Fluxys used different sets of inputs and drivers:
Historical data

Eurostat energy balances for Belgium and regional energy balances
Sector federations’, Statbel production indices and CRT tables for emissions

EU Regulatory and policy documents

On EU level: Fit For 55, ETS expansion and CBAM, RED lll, Clean Industrial Deal,
European Chemicals Industry Action Plan.

Elia-Fluxys internal data

Elia load managements: Elia regularly collects data from its existing and potential
new industrial clients including projections of electricity demand and underlying
drivers until the mid-term horizon (i.e. ~ 2035)

Fluxys RFI/EOI: Fluxys organised market consultations (i.e. requestfor information
and expression of interests) on the usage (demand and supply) of hydrogen and
CO,

DSO (Distribution System Operator) collaborations

Elia-Fluxys continuously consults the different DSOs and have/are performing
studies to improve the view on industry demand on the lower voltage grids such
as Energiegrip (Flanders) and Plan de Puissance (Wallonia).

Next to the official and regulatory sources, many organisations published similar long
term energy studies including projections regarding industrial energy demand.
The main ones, consulted by Elia-Fluxys are listed below:

2020: Vlaio - Climact - Deloitte - VUB: “A roadmap for transitioning to a carbon-
neutral Flemish industry”

2021: Climact — FPS Public Health - DG Environment: “Scenarios for a climate
neutral Belgium by 2050” + Pathways explorer

2021: Bond Beter Leefmilieu — Climact : “Een groene industriéle revolutie: Hoe
creéren we een klimaatneutrale Vlaamse industrie?”

2022 : Febeliec — EnergyVille: “How can Belgium become carbon neutral between
now and 20507?” + Nuclear sensitivity in 2023

2023 : McKinsey & Company: “Net zero or growth? How Belgium can have both”
2024 : Ecolo-Groen - EnergyVille: “PATHS2050 SHIFT Scenario, exploring system
shifts towards lower final energy demand for Belgium by 2050”

2024 : Bureau Fédéral du Plan: “Perspectives énergétiques de la Belgique a
politique annoncée”

2024 : VEKA - VLAIO - Climact — Accenture — VUB - etc: “Energiestudie 2050+”
2025 : Paths 2050 Coalition — EnergyVille: PATHS2050 Platform 2.0: “Strategic
roadmaps for Belgium to achieve climate neutrality by 2050”

Others: sector federation’s decarbonisation roadmaps

60



fluxys% elia

2.8.1.3. Regionalisation of industry demand

The accompanied Scenario Excel' also includes a regionalisation of electricity demand
for the different industry subsectors. Additionally, the increase in electricity demand
versus the reference year is divided into the TSO and DSO voltage grid.

The regionalisation starts from the regional energy balances and the projections for the
different scenarios are distributed over the different regions by taking several inputs into
account:

- For the TSO evolutions, the main input concerns the Elia ‘load management’
exercise via which client specific projections are collected. As such, these
projections can be coupled to a specific industrial subsector and region.

- For the DSO evolutions, the main input concerns desktop studies which were
performed together with the Flemish and Walloon DSOs. Those inputs were
prepared for the AdegFlex’25%" study until 2036 and were extrapolated until 2040
for use in this study.

51 Adequacystudies
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2.8.2. Food, beverages and tobacco

2.8.2.1. Historicaldemand

Final energy consumption in the food, beverage, and tobacco sector has been increasing
the past years, with a stagnation in the last years following the European energy crisis.
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Figure 2-27 Final Energy Consumption of the food, beverage, and tobacco sector from 1990 to 2024

2.8.2.2. Modelling approach

Given the large number of actors in this subsector, atop-down approach is considered.
The approach consists in estimating the useful demand (low/medium/high
temperature heat, mechanical drive, lighting, etc.), assuming a technology trajectory
with respective conversion efficiencies and then calculating the future final energy
consumption. These steps are further elaborated in the following subsections.

2.8.2.3. From final energy consumption to useful energy demand

In the short term, the final energy consumption of 2024 from Eurostat is used as the
starting point to estimate the useful demand.
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Starting from Agora’s 2024 study on industrial process heat®?, the following distribution
of final energy consumption is assumed for heat production: 84% for low temperature
heat (<200°C), 9% for medium temperature heat (200-500°C), and 7% for high
temperature heat. It is assumed that fuels other than methane don’t produce high
temperature heat. These assumptions are summarised in the Scenario Excel'. This
distribution is representative to the sector at the European level.

Existing electricity demand is mostly used for mechanical work, lighting, and appliances.
This type of demand is assumed to remain constant for the study period horizon.
Additionally, the repartition of gas consumption in gas boilers and gas CHPs (Combined
Heat and Power) for medium and low temperature heat is assumed to be 80/20%
respectively.

The existing technologies considered to produce these useful demands are illustrated in
Figure 2-28. Considering the previous assumptions, and the efficiencies of the different
technologies (available in Scenario Excel’) the useful demand for the food, beverages,
and tobacco sector can be estimated, and is depicted in Figure 2-29.

Final Energy
Consumption

—

Technology Useful demand

Figure 2-28 Technologies considered in for the food, beverages, and tobacco sector

52 Fraunhofer ISI (2024): Direct electrification of industrial process heat. An assessment of technologies, potentials
and future prospects for the EU. Study on behalf of Agora Industry.
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Electricity Gas Biomass

FEC per energy
vector [TWh]

Source: Eurostat

I

Useful demand per 0.9
energy vector [TWh] 5.7 10.1 0.5 17.3

Electrical existing usage Process heat

FEC per demand

type [TWh] m“z 1 188
Useful demand per Ul
demand type [TWh] - 100 17:3

Figure 2-29 Final Energy Consumption (FEC) and Useful demand for food,
beverages, and tobacco sector in 2024

The emissions of this sector are due to the combustion of fuels for heat production. Thus,
electrification of heat appears as a decarbonising solution. Three technologies are
considered: heat pumps, e-boilers, and e-furnaces. Heat pumps can produce low
temperature heat, e-boilers both low and medium temperature heat, and e-furnaces
produce high temperature heat. The efficiencies of these technologies are summarised
in the Scenario Excel'.

The following assumptions are considered in all three scenarios:

e The current biomass consumption is kept constant during the whole studied
period (until 2050). In this sector, it represents 4.5% for the low temperature heat,
and 8% for the medium temperature heat;

e No more heat with oil boilers from 2030;

e The share between gas CHP units and gas boilers is assumed: 20/80% respectively
and kept constant.

Different assumptions are considered for the three scenarios:

Current commitments & ambitions - ‘BASE’

The BASE scenario assumes that industries consider both heat-pumps and e-boilers for
low-temperature needs (50/50 split until 2035 - after, further electrification is carried
out exclusively through heat pumps). Electrification reaches 15% by 2035 and
approaches full electrification by 2050, except for high temperature needs, which follow
the same trend but do not surpass 50% by 2050.
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@ Accelerated Electrification - ‘ELEC’

The ELEC scenario assumes that industries are opting for highly efficient technologies
and are therefore shifting to heat pumps exclusively for low-temperature needs.
Electrification has some advance with 20% of heat electrified by 2030, eventually
reaching full electrification — even for high temperature needs — except for the portion
of energy demand still covered by biomass.

@ New molecules + CCUS - ‘MOL

The MOL scenario follows a slightly slower electrification pace than the BASE
scenario, with 10% of heat demand electrified by 2035, and reaching 80% by 2050. High
temperature demand is assumed to electrify more gradually, reaching only 20% by 2050.

The technology shift across each category of useful demand is partially based on the
EnergieGRIP study and is depicted in the figure below.

ELEC @ BASE MOL

Biomass boilers

HP HP
Heat HP
<200°C 9 )

2030 2040 2050 2030 2040 2050 2030 2040 2050

Biomass boilers

Heat E-boiler E-boiler E-boiler

200-500°C

Gas heating

Gas heating Gas heating

2030 2040 2050 2030 2040 2050 2030 2040 2050

Gas furnace Gas furnace Gas furnace

Heat
>500°C

E-furnace E-furnace

2030 2040 2050 2030 2040 2050 2030 2040 2050

Figure 2-30 Technology shifting for the food, beverage, and tobacco sector - for each useful demand
and each scenario until 2050

2.8.2.4. Future final energy consumption

Consideringthe previous steps, a future finalenergy consumption can be calculated until
2050 and for all three scenarios. The result is shown in the figure below. One can observe
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that in all scenarios, energy demand decreases towards 2040. This decrease is due to
the use of more energy-efficient technologies.

Food, beverages & tobacco - Final energy demand

20
18
16
14
12 U N EE HNEBEE - EEE u Waste
m Solids fossil
£
=10 W Carbo liquids
= m Methane
8 Heat
m Biomass
6 m Electricity
4
2
0

2021 2022 2023 2024|2030 2035 2040 2050|2030 2035 2040 2050|2030 2035 2040 2050
* ~
Hist. data BASE #) erec MoL

- Source historical data: Eurostat
* 2024 based on preliminary SPF data
2024 sector value was calculated by applying the 2023 sectoral weight to the total industry value for 2024

- *Values for methane, ammonia and hydrogen are not shown for 2050

Figure 2-31 Future Final Energy Consumption for the food, beverage, and tobacco sector - for the ELEC, BASE,
and MOL scenarios until 2050

2.8.3. Refineries

2.8.3.1. Historicaldemand

Belgium currently hosts two operational oil refineries, TotalEnergies and
ExxonMobil. They are both located at the heart of the industrial cluster in Antwerp. Two
other Belgian refineries, Gunvor and VTTI, closed in 2020 and 2021 respectively.

Oil refineries turn crude oil into various finished products such as gasoline, diesel,
jetfuel, fuel oil and petrochemical feedstocks. These products are widely used across
the transport sector and in industrial applications, particularly in the chemical industry.
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The Figure 2-32 shows the historical evolution of final energy consumption in Belgian
refineries from 1990 to 2024. The main energy vectors used are:

e Carbo liquids (mainly),
¢ Methane,
e Electricity.

Refining processes — such as distillation, conversion and treatment - mainly require
high-temperature heat. This heat is mostly self-generated by burning refinery gas, a
by-product of the refining operations. Refinery gas is accounted for under carbo liquids.
Methane is also used as a fuel for furnaces and boilers. Electricity is mainly used to power
mechanical equipment and lighting systems.

It is also important to note that each year, the refineries consume approximately 6 TWh
of hydrogen for various processes that enhance product quality. This hydrogen is either
recovered as a by-product or is produced via steam methane reforming (SMR). However,
this hydrogen consumption is not explicitly reflected in national energy balances:
hydrogen from by-product is typically accounted for under carbo liquids, while hydrogen
from SMR is accounted for within methane under ‘non-energy’ use.

In the figure below, a decline in energy consumption between 2019 and 2021 can be
observed. This is mainly due to the closure of the Gunvor and VTTI refineries.

25

Closure of
2 refineries

m Carbo liquids

m Methane
Heat

H Electricity

Figure 2-32 Final Energy Consumption for the refineries from 1990 to 2024
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Source: Eurostat
* 2024 based on preliminary SPF data
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2.8.3.2. Modelling approach

Production assumption

It is assumed that Belgian refineries will continue operating at their 2024 production
levels throughout the entire study horizon. Although domestic demand for refined
fossil fuels is expected to decline by 2050, mainly due to the electrification of transport,
this drop is projected to be offset by an increase in exports.

Indeed, the two remaining refineries, TotalEnergies and ExxonMobil, rank among the
largest in Europe (ranked 4th and 5th) and their competitiveness is assumed to remain
strong due to their strategic location, scale and higher utilisation rates compared to
the European average, as illustrated in the figure below.
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Source; Statistical Review of World Energy, 202

Figure 2-33 Average utilisation rate of refineries in Belgium and Europe

Note that a reduction in oil refinery output is assumed in the sufficiency sensitivity
reducing by 25% in 2040 and 50% by 2050.

The next section describes how the share of each energy vector in final energy
consumption evolves between 2024 and 2050 across the three scenarios.
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2.8.3.3. Scenario storylines

In refineries, the fuel switch is assumed to remain relatively limited, as refinery gas -
a by-product of crude oil processing - is available and thus it makes economic sense to
valorise it for energy within the process. Most of the decarbonisation is expected to come
from carbon capture and storage (CCS).

Current commitments & ambitions - ‘BASE’

Steam boilers (low to medium temperature heat) are being replaced by electric boilers.
Other processes continue to use molecules, with the introduction of low-carbon options
such as hydrogen and biomass. Carbon capture is utilised for remaining emissions.

4

Steam boilers are being replaced by electric boilers and some furnaces by electric
furnaces. There is minimal use of low-carbon molecules, with biomass remaining
constant across scenarios. Carbon capture is implemented for the remaining processes
that still have emissions.

New molecules + CCUS - ‘MOL’

Electrification is limited to mechanical energy not yet electrified such as motors, tools
and compressors. Process heat depends on molecules, with an increased use of low-
carbon molecules like hydrogen, with biomass remaining constant across scenarios.
Carbon capture is implemented to reduce CO, emissions from all sources.

The resulting final energy demand for the oil refinery sector is illustrated underneath. The
electricity consumption related to CCS is included.

2.8.3.4. Future final energy consumption
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Refineries - Final energy demand
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Figure 2-34- Future Final Energy Consumption for the refineries - for the ELEC, BASE, and MOL scenarios
until 2050
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2.8.4.Chemicals & petrochemicals

2.8.4.1. Non-energy (feedstock)

Historical demand

Since around 95% of the feedstock is used in the chemical and petrochemicals
sector®, it will be addressed within this section.

Historically, feedstock is 100% based on fossil fuels. Naphtha and liquified petroleum
gas (LPG) are the majority feedstock to produce high value chemicals (HVC) as olefins
(ethylene, propylene, butadiene). There is a close link between feedstock and energy
demand in the chemical sector. In fact, residual gas from the cracking of Naphtha and
LPG is used for heating of industrial processes. A reduction in feedstock demand has
been observed since 2021, attributed to increased energy costs that have led to lower
levels of capacity utilisation.
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Figure 2-35 Historical feedstock demand

53 https://data.jrc.ec.europa.eu/dataset/82322924-506a-4c9a-8532-2bdd30d69bf5#dataaccess
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For projections towards 2030 and 2035, the reference year is 2024 while for further
projections in 2040 and 2050, the chosen reference year is 2021. Methane is primarily
used to produce hydrogen via steam methane reforming and a subsequent production of
ammonia. Bitumen is mainly used for roads construction. The latter is expected to
remain stable in the future.

Evolution of feedstock demand

The general evolution of feedstock is mainly based on a study from VLAIO®* and is shown
on Figure 2-36.
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Figure 2-36 Evolution of the feedstock demand

The integration of new projects in the petrochemical sector is included. In fact, towards
2030, an increase in LPG and ethane demand is expected, respectively for the new
Borealis Propane Dehydrogenation Plant (PDH) and INEOS Project One ethane cracker.

The closure of Yara Tertre ammonia production plant (400 kton/year) is also taken into
consideration. In fact, the latter results in a reduction in methane demand, and an
increase in ammonia (around 2 TWh) that will be imported as such instead of being

54 https://www.vlaio.be/nl/media/1502
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produced directly onsite. The progressive decrease in methane demand is also
attributable to increasing direct use of hydrogen and derivatives.

Even though the demand for LPG is set to decrease, a small amount will still be present
in 2050, assuming the new projects will still operate in this year. For the same reason,
there is no decrease in the ethane demand between 2030-2050.

According to the VLAIO study, a gradual decline in the use of naphtha is anticipated,
accompanied by a growing shift toward alternative feedstocks such as recycled plastic
waste, biomass, and methanol for producing high-value chemicals (HVCs) via the
Methanol-to-Olefins (MTO) process. Methanol, which can be synthesised from CO and
hydrogen, drives an increased demand for these molecules in the MOL scenario. This
elevated need for CO and hydrogen stems from a stronger emphasis on the MTO route,
which relies on methanol as a primary input.

In Figure 2-36, hydrogen appears both as part of the hydrogen energy vector -
representing directly supplied hydrogen - and indirectly under the methane energy
vector, indicating that some hydrogen will still be produced via steam methane
reforming.

The total feedstock demand is decreasing in all scenarios from 2030 to 2050 since those
alternative HVC production routes are more efficient to produce the same quantity of
HVCs®.

Beyond changes in feedstock demand, the related evolution of the final energy demand
in the chemical sector is also essential to go towards a carbon neutral future.

55 https://www.vlaio.be/nl/media/1502

73


https://www.vlaio.be/nl/media/1502

fluxysCS -@d?’

2.8.4.2. Energy

Historical demand

As shown on Figure 2-37, the energy demand in the chemical sector is historically mainly
distributed among three energy vectors:

e Electricity: mainly for mechanical work and lighting
e Methane: for process heating
e Oil products: Naphtha and LPG residual cracking gases for process heating

Since 2021, there has been a decrease in energy demand driven by higher energy prices
leading to a lower production capacity utilisation.

The proposed reference year for the key years 2030 and 2035 modelling is 2024, and 2021
for key years 2040 and 2050. Additionally, any known facility closures or new project
commissions have been considered.
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Source: Eurostat

* 2024 based on preliminary SPF data
2024 sectorvalue was calculated by applying the 2023 sectoral weight to thetotalindustryvalue for 2024

Figure 2-37 Historical energy demand for the chemical sector from 1990 to 2024

Modelling approach

For the energy demand in the chemical and petrochemicals sector, a top-down
modelling approach was considered.
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The approach consists in estimating the useful demand (split in low/medium/high
temperature heat, mechanical drive, lighting, etc.), assuming a technology shift with
respective conversion efficiencies, and then computing the future final energy demand.

From final energy consumption to useful energy demand

As a reminder, for 2030 and 2035 results, the reference year is 2024 while the reference
year for 2040 and 2050 is 2021. The final energy consumptions for 2021 and 2024 are
illustrated below.

Electricity Heat Methane Carbo Liquids Others
~
7
Final Energy Demand 2021 (TWh) 3.0 16.0 14.0 1.0 49.0
7

Final Energy Demand 2024 (TWh)

Final energy demand 2024 per useful demand type (TWh)

Useful demand 2024 (TWh) 17.1 39.7

Heat <200°C

Figure 2-38 Final energy demand for 2021 and 2024 (reference years) per energy vector and useful
demand types, and useful demand

Itis assumed that ~63% of the total energy consumptionis allocated to process heating®,
~30% is for mechanical work and lighting, and the remaining ~7% is used for space
heating. It is assumed that the energy required for mechanical work and lighting is fully
electrified.

56 Agora 2024 : https://www.agora-industry.org/publications/direct-electrification-of-industrial-process-heat
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27%

I process heating 0 High temperature (>500°C)
[ mechanical work and lighting Mid temperature (200-500°C)
space heating Low temperature (<200°C)

Figure 2-39 Repatrtition of final energy consumption and heat shares for process heating

Then, process heating can be distributed into different heat shares®’. For the chemical
sector, around 71% of the energy is for providing heat for high temperature processes
(>500°C), 2% for medium temperature processes (200°C-500°C) and 27% for low
temperature processes (<200°C). Space heating is accounted for within the low
temperature processes.

The conversion from final energy demand to useful heat is done by using the respective
efficiencies shown in the table below.

Table 2-3 Efficiencies for the technologies considered

Technology Efficiency Source

Gas boiler 0.92 Danish Energy Agency®®
Heat pump 2.5 Agora 2024%°

Oil boiler 0.94 Danish Energy Agency
Biomass boiler 0.89 Danish Energy Agency
Hydrogen boiler 0.9 Energietransitie platform®
E-boiler 0.99 Agora 2024

E-Steam cracker 0.95 Agora 2024

57 Agora 2024 : https://www.agora-industry.org/publications/direct-electrification-of-industrial-process-heat
58 https://ens.dk/en/analyses-and-statistics/technology-data-industrial-process-heat

59 Agora 2024 : https://www.agora-industry.org/publications/direct-electrification-of-industrial-process-heat

80 Platform voor integrale kennis over de energietransitie: https://energy.nl/wp-
content/uploads/h2industrialboiler_28092020_upd-7.pdf
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Below 200°C, the electrification relies on electric boilers and industrial heat pumps.
Above 200°C, it is assumed that the electrification mainly relies on e-boilers. For
temperatures higher than 500°C, the assumed technologies are electric steam
crackers and other high temperature heating technologies (plasma heating,
microwave heating, and other high-temperature electric furnaces.), with similar
efficiencies.

The useful demand is then obtained, with the following repartition per energy vectors for
each temperature range.

10.1 TWh 0.5TWh 17.1 TWh
0% g «— 100%

I electricity
B methane
I carbo liquids
heat

<200°C 200-500°C >500°C

Figure 2-40 : Vector shares for each temperature range for space and process heating (2024)

In practice, waste heat can be recovered from high temperature processes within the
same production plants, therefore not appearing in the “heat” energy vector from
Eurostat. This contributes to reducing the energy needs for lower temperature processes
and making carbo liquids the indirect energy vector for those. Due to a lack of data, it was
not explicitly considered at this point.

Technology shifting and scenario storylines

Based on the useful heat distribution by energy vectors of the reference years, an
evolution of the technology shares and a shift towards new technologies is assumed
based on the following storylines, each corresponding to a scenario.

Current commitments & ambitions - ‘BASE’

Low temperature processes are assumed to be fully electrified by 2050. High
temperature processes still rely on molecules. Medium temperature processes use a mix
of energy vectors, including hybrid set-ups. Electrification of high temperature heat
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remains limited to some small (and hybrid) use cases. Carbon capture is applied to
reduce the remaining emissions.

@ Accelerated Electrification - ‘ELEC’

Major shift toward electrification of space and process heating (all temperature
ranges), enabled by advances and cost reduction even in high-temperature electric
heating (e.g. electric steam crackers, plasma heating, microwave heating, and other
high-temperature electric furnaces.). Carbon capture is applied for the remaining
emissions, mostly process based.

New molecules + CCUS - ‘MOL’

The sector continues to rely heavily on molecular energy vectors (methane, naphtha,
hydrogen, etc). Electrification of processes remains limited to low temperature heat and
some hybrid set-ups in the medium temperature heat segment. Carbon capture is
deployed on a large scale to reduce CO;, emissions from combustion and process
emissions.

A proposal for the evolution of the energy vector shares for useful heat is presented in the
figure below.
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Figure 2-41: Evolution of the energy vector shares for useful heat

78



fluxysCS ‘@eﬁa—l

Additional energy needs for new projects and decommissioning of existing
projects

In the next years, several large-scale projects are expected to become operational. This
is for example the case for INEOS Project One or Borealis Propane Dehydrogenation
Plant. Also, other plants such as Yara Tertre ammonia production plant will be
decommissioned. Those were taken into consideration when computing the final energy
demand for the future.

Future final energy consumption

Chemicals & petrochemicals - Final energy demand
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Figure 2-42 Future Final Energy Consumption for the chemicals and petrochemicals sector - for the ELEC,
BASE, and MOL scenarios until 2050
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2.8.5. Non-Metallic minerals

2.8.5.1. Historicaldemand

As shown in Figure 2-43, the energy demand in the non-metallic minerals sector in
Belgium has historically been dominated by three main energy vectors:

Methane: primarily used for high-temperature process heating, especially in
cement and glass production

Solid Fossil: used in some legacy kilns and furnaces for process heating
Electricity: used for mechanical operations, lighting, and specific processes
such as electric arc furnaces in glass manufacturing

Since 2021, as in most other industrial sectors, a reduction in energy demand has been
observed, largely attributed to increased energy prices and a corresponding decline in
production output. For future demand modelling, as explained in Section 2.8.1.1, the
year 2024 is considered as the reference year until 2037. Pre-crisis level from year 2021
will be used after 2037. Announced projects involving fuel switching initiatives,
investments in energy efficiency, or electrification have been integrated into the

projections.
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* 2024 based on preliminary SPF data
2024 sectorvalue was calculated by applying the 2023 sectoral weight tothetotal industryvalue for 2024

Figure 2-43 Final energy demand for the non-metallic minerals sector from 1990 to 2024
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2.8.5.2. Modelling approach

The non-metallic minerals sector encompasses a diverse range of industries, each
characterised by distinct production processes and energy requirements. In the
modelling framework, this sub-sector is disaggregated into the following key industrial
branches:

e Cement production

e Lime production

e Glass manufacturing

e Bricks and other non-metallic mineral products

Each of these industries is treated individually within the model to account for their
specific technological pathways, process characteristics, and energy consumption
profiles. Particular attention is given to the evolution of industrial processes over time,
including improvements in energy efficiency and the potential for fuel switching.

2.8.5.3. Technology shifting and scenario storylines

e Cement production

In Belgium, cement production is concentrated in a limited number of sites, each
representing a significant share of the sector’s total energy consumption. Several of
these facilities have already announced decarbonisation initiatives, including the
GO4ZERO project by Holcim, FUTURECEM by CCB, and ANTHEMIS by Heidelberg
Materials. Given the scale and strategic importance of these installations, a single
scenario has been developed to represent the sector’s transition pathway.

To simplify the modelling process while maintaining technological relevance, only two
cement types are considered in the production scenario:

e Portland Cement, called CEM Il, representing conventional cement currently in
widespread use

e LC3 (Limestone Calcined Clay Cement), a newer formulation with improved
energy and emissions performance

The key assumptions underpinning the scenario are as follows:

e From 2030 onward, 75% of cement production is assumed to be CEM I, while 25%
is LC3, reflecting a gradual shift toward lower-emission alternatives.

e The 2021 energy mix, which includes coal, waste, and biomass, is progressively
shifted toward mainly waste and biomass-based mix by 2040.
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e Carbon capture and storage (CCS) technology is assumed to be implemented to
capture both process-related emissions and, where feasible, combustion-related
emissions.

These assumptions reflect both announced industrial strategies and broader
decarbonisation trends in the cement sector, alighing with national and European
climate objectives.

e Lime production

Lime production in Belgium is concentrated in a small nhumber of high-temperature,
energy-intensive facilities, which contribute significantly to the sector’s overall energy
consumption and emissions. Due to the limited number of production sites and their
strategic importance, a scenario-based approach has been adopted to model the
sector’s transition, incorporating both current practices and future decarbonisation
pathways.

Three distinct scenarios have been developed to reflect possible evolutions in the energy
mix and technology deployment:

Current commitments & ambitions - ‘BASE’

The 2024 energy mix, which is predominantly composed of coal and liquid fuels, is
partially replaced by biomass. In this scenario, CCS technology is assumed to be
implemented to capture both process-related and heat-related emissions.

4

A more ambitious transition is assumed, where the existing fossil-based energy mix is
mainly replaced by biomass and plasma technologies powered by electricity. CCS is
again included to mitigate both process and combustion emissions

New molecules + CCUS - ‘MOL’

This pathway assumes a shift toward methane and biomass as the primary energy
carriers, replacing coal and liquids. As in the other scenarios, CCSis deployed to address
the sector’s inherent process emissions.

These scenarios reflect varying levels of technological ambition and fuel-switching
strategies. The inclusion of CCS across all scenarios acknowledges the unavoidable
process emissions inherent to lime calcination and the critical role of carbon capture in
achieving deep emission reductions.
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e Glass production

Glass production in Belgium is characterised by high-temperature processes and a
significant reliance on methane as the primary energy source. Due to the sector’s
substantial energy intensity and emissions profile, a scenario-based modelling approach
has been adopted to explore potential decarbonisation pathways. Three distinct
scenarios have been developed, each reflecting different strategies for fuel switching and
technology deployment.

Current commitments & ambitions - ‘BASE’

The 2024 energy mix, dominated by methane, is gradually diversified to include
electricity. This transition reflects a moderate shift toward lower-carbon energy carriers.
CCS technology is considered for implementation to mitigate emissions associated with
methane combustion.

4

A more ambitious electrification pathway is assumed, with the energy mix evolving to
75% electricity and 25% methane by 2050. This scenario emphasises the role of
electrification in reducing direct emissions, while CCS remains a critical component for
capturing residual methane-related emissions.

@ New molecules + CCUS - ‘MOL’

This pathway envisions 100% methane use by 2050. CCS is again included to address
emissions from methane use.

These scenarios reflect varying levels of technological ambition and fuel-switching
potential. The possibility of CCS inclusion across all scenarios acknowledges the
sector’s reliance on combustion-based processes and the necessity of carbon capture
to achieve deep emission reductions.

e Bricks and other non-metallic minerals products

The production of bricks and other nhon-metallic mineral products in Belgium involves a
variety of processes, many of which are still dependent on fossil-based energy sources.
To explore the sector’s decarbonisation potential, three scenario pathways have been
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developed, each reflecting different levels of technological ambition and energy
transition strategies.

Across all scenarios, a clear trend emerges: a gradual phase-out of solid fuels and liquid
energy carriers, replaced by cleaner alternatives such as electricity, hydrogen, and
methane.

Current commitments & ambitions - ‘BASE’

A moderate transition pathway where fossil fuels are progressively replaced by a mix of
methane, hydrogen, and electricity, with a relatively balanced evolution of the energy mix.

4

A strong electrification strategy in which electricity becomes the dominant energy source
by 2050, supported by a significant reduction in methane and increased reliance on
electric heating technologies.

@ New molecules + CCUS - ‘MOL’

A fuel-switching approach focused on hydrogen and methane as the primary energy
carriers. These scenarios reflect the sector’s potential to diversify its energy mix and
reduce emissions, in alignment with national and European climate objectives. The
modelling approach captures the sector’s heterogeneity while highlighting the common

direction toward cleaner, more sustainable energy sources.

2.8.5.4. Future final energy consumption

The results of the three scenarios for the non-metallic minerals sector illustrate distinct
but converging pathways toward decarbonisation, each shaped by different assumptions
about technological development and energy vector adoption. In all cases, there is a
clear departure from traditional fossil fuels - particularly solid fuels and liquid
hydrocarbons - which have historically dominated the sector’s energy mix. This shift
reflects both policy-driven climate objectives and the increasing availability of alternative
technologies. CCSis a main lever to abate emissions in this sector, the subsequent steps
(chemical absorption and/or solvent regeneration and compression) require significant
electricity, as can be seen in the figure below.
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Figure 2-44 Future Final Energy Consumption for the non-metallic minerals sector - for the ELEC, BASE,
and MOL scenarios until 2050
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2.8.6.Iron & Steel

2.8.6.1. Historicaldemand

The energy demand in Belgium’s Iron & Steel sector has seen a marked decline from 1990
t0 2024, closely tied to the country’s steel production methods and structural changes in
the industry. Steel in Belgium is primarily produced using two methods:

- The Blast Furnace - Basic Oxygen Furnace (BF-BOF), which is used for primary
steel production. Historically, the blast furnace method has dominated in
Belgium. This process is highly energy-intensive and relies heavily on solid fossil
fuels, especially coke, to reduce iron ore into molten iron. Solid fossil fuels have
consistently made up the largest share of energy demand in the sector.

- The electric arc furnace (EAF) route, which is used for secondary steel
production from recycled scrap. These require electricity to melt scrap metal.

Methane is mainly used as process heat input for the different finishing steps of steel.
The share of electricity demand notused in EAFs is mainly dedicated to mechanical work,
appliances, lighting etc.

The decrease from the early 2000’s was mainly driven by closures of blast furnaces in the
Walloon region, such that eventually only the two blast furnaces owned by Arcelor Mittal
in Ghent remain to date. In the period 2020-2021, one of these blast furnaces saw a
relining, explaining mainly the drop in energy demand in that period. As for many other
industry sectors, the years 2022 and 2023 were impacted by the European energy crisis.

60
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£ m Solids fossil
=30
- m Methane
Electricity
20
10
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*

Source: Statbel

* 2024 based on preliminary SPF data
2024 sectorvalues for electricity and methane were calculated by applying the 2023 sectoral weight tothe totalindustry
value for 2024

The 2024 value for solid was deducted from the 2024's primary steel production from steelbel and the historical energy
intensity of the primary steel production.
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Figure 2-45 Final Energy Consumption for the Iron & Steel sector from 1990 to 2024

2.8.6.2. Production capacities

Iron & Steel modelling can be split in primary steel production (currently only occurring
in Belgium in Ghent on ArcelorMittal’s site) and secondary steel production via EAF. The
finishing steps are common to both and could be fed by imported steel.

Regarding production capacity, based on Steelbel data®' and the slides presented during
the workshop on industry, the following assumptions are proposed for all three
scenarios:

e Production level of primary steel is set at 5 Mtons of steel per year for the
whole period.

e The production of secondary steel in 2024 is used as reference for the years
up to 2035. Then arecovery of the sectoris foreseenin line with other industry
sectors and the average level of production for the years 2017-2019 is used as
basis for the years 2040 and 2050. Those numbers are increased by the
production capacity of the new EAF on La Louviere NLMK’s site, assumed to be
producing in 20309,

The volumes processed in finishing steps are calculated as the sum of primary steel
production, secondary steel production and direct steel imports for the manufacturing
of finished products. The latter part was determined based on historical energy
consumption from Eurostat.

2.8.6.3. Technology shifting and scenario storylines

Secondary steel production uses EAFs fed by scrap metal and as such doesn’t need to
shift away from fossil fuels. Primary steel production has a higher purity content and is
only made on ArcelorMittal site in Ghent using two BF-BOF chains. Starting from the
single storyline presented during the workshop “Industrial demand”, three different
storylines for decarbonation were developed. The creation of three divergent storylines
(linked to the main demand scenarios) allows to better capture the range of possible
energy futures.

Current commitments & ambitions - ‘BASE’

In the Base scenario, BF-BOF production is gradually replaced by the combination of
EAFs and Direct Reduced Iron (DRI). The first of the two Direct Reduced Iron (DRI) will

51 Publicaties - Steelbel - GSV
52 Note that this site currently finishes imported steel slabs from Russia which would be banned as of 30/09/2028
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use methane as fuel in 2040 and 2050 while the second DRI coming in 2050 will use
hydrogen. Part of the process heat in the finishing steps is assumed to be electrified by
2050 using electric furnaces and ovens.

4

Similarly, the ELEC scenario assumes a gradual decommissioning of the two BF-BOF
chains over the time window and the use of EAF and two DRI units to replace them.
The DRI units will both use Hydrogen as their source of heat and reducing agent. Most of
the process heat in the finishing steps is assumed to be electrified by 2050 using electric
furnaces and ovens.

New molecules + CCUS - ‘MOL’

The MOL scenario sees CCS (carbon capture and storage) being used on the BF-BOF
as of 2040. Hence, only one DRI using hydrogen is built by 2050, and half of the
capacity of EAF of the other two scenarios is constructed. The process heat in the
finishing steps is still majorly supplied by methane.

All values of consumption for the processes (BF, DRI, EAF, finishing steps) are on the
Scenario Excel' accompanying this document. Based on further analysis and received
feedback, the hydrogen consumption for a hydrogen fed DRI amounts to 2.4 MWh per
ton of produced steel. Similarly, the solid fuels consumptions of the BF-BOF process
were calibrated to historical values and is now at 4.4 MWh/ton of primary steel produced.

Animportant element to keep in mind when reading the results is that the increase in the
final energy demand between the later years and the earlier years of the time window is
caused by the phasing out the BF-BOF. As their production is assumed to be temporarily
replaced by imported products like hot briquetted iron, the final energy demand
decreases, because the energy needs are “imported”. Those products are ultimately
manufactured on site with additional DRI or EAF in the following years, thus increasing
back the energy consumption.

2.8.6.4. Future final energy consumption

The figure below shows the proposed trajectories for final energy demand in the Iron and
Steel sector.
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Figure 2-46 Future Final Energy Consumption for the Iron & Steel sector - for the ELEC, BASE, and MOL

scenarios until 2050

89



fluxysCS -@/

2.8.7. Agriculture, forestry, and fishing

2.8.7.1. Historicaldemand

Final energy consumption in the agriculture, forestry and fishing sector has been
impacted by the European energy crisis like the other sectors, observing a visible
decrease in 2022 after recovering from Covid. However, a visible recovery appears when

observing 2023 and 2024.
15
10 u Waste
m Solids fossil
g m Carbo liquids
= m Methane
Heat
5 m Biomass
m Electricity
0

Source: Eurostat
* 2024 based on preliminary SPF data

Figure 2-47 Final Energy Consumption for the agriculture, forestry and fishing sector from 1990 to 2024

2.8.7.2. Modelling approach

The approach is based on the definition of useful demand, derived from the final
consumption of a historical representative year. Subsequently technology shifts are
defined over the studied period, resulting in the future final consumption.

2.8.7.3. From the final energy consumption to the useful energy
demand

It is assumed that all fuels except carbo liquids are used exclusively to produce low
temperature heat. Carbo liquids, however, are also used for mobile mechanicalwork (e.g.
agricultural machineries), with the following distribution: 90% for mechanical work and
10% for low temperature heat. In addition, existing electricity demand is assumed to be
mostly for mechanical work, lighting, and appliances and is kept constant throughout the
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study period horizon. Small-scale CHP units also play an important role in this sector,
especially in the greenhouse subsector.

The technologies currently used to produce heat are the same as those shown in Figure
2-28. For mechanical work, diesel engines are assumed. Based on these assumptions
and the efficiencies summarised in the Scenario Excel’, the useful demand for the
agriculture, forestry, and fishing sector can be estimated, and is depicted in Figure 2-48.

Source: Eurostat

=
=
=
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=

=
=
=
i
=

Figure 2-48 Final Energy Consumption (FEC) and Useful demand for the agriculture, forestry and fishing
sectorin 2024

2.8.7.4. Technology shifting and scenario storyline

The emissions of this sector result from the combustion of fuels used for both heat
production and mechanical work. Therefore, electrification of heat and agriculture
machineries appears as a decarbonising solution. Heat pumps and e-boilers are
considered for heat production and electric motors for machineries. The rate of
electrification will be assumed highest in the ELEC scenario. The efficiencies of these
technologies are summarised in the Scenario Excel'.

The following assumptions are considered in all three scenarios:

e The current biomass consumption is kept constant during the whole studied
period (until 2050). In this sector, it represents 1% of the low temperature heat;
e No more heat with oil boilers from 2030;

e The share between gas CHP units and gas boilers is assumed: 20/80%
respectively and kept constant.

Different assumptions are considered for the three scenarios:

Current commitments & ambitions - ‘BASE’

91



fluxys% elia

The BASE scenario assumes heat-pumps, as well as e-boilers satisfy low-temperature
needs (50/50 split until 2035 — after, further electrification is carried out exclusively by
heat pumps). Electrification reaches 5% by 2030 and a full electrification by 2050,
except forthe portion of energy demand still covered by biomass. For machinery, a lower
electrification rate is considered, starting after 2030 and reaching 10% by 2035, and 25%
by 2050.

4

The ELEC scenario assumes the sector is opting for highly efficient technologies and are
therefore moving towards heat pumps exclusively for low-temperature needs. Heat
demand also reaches full electrification by 2050 with an early uptake of 20% by 2030.
Electrification of machinery starts at the same time as in the BASE scenario but follows
a more ambitious trajectory, reaching 50% by 2050.

New molecules + CCUS - ‘MOL’

The MOL scenario follows the same electrification trend as the BASE scenario until 2030,
after which it slows down, reaching 50% heat electrification by 2050. Electrification of
machinery is less ambitious and assumed to reach 12.5% by 2050.

The technology shift for each useful demand is partially derived from the EnergieGRIP
study and is depicted in the figure below for each scenario.
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Figure 2-49 Technology shifting for the agriculture, forestry, and fishing sector from 2030 to 2050- for each
scenario (ELEC, BASE, MOL), and each useful demand (low temperature heat and mobile mechanical work)

2.8.7.5. Future final energy consumption

Considering the previous steps, the future final energy consumption can be estimated
until 2050 and for all three scenarios. This is represented in Figure 2-50. In all scenarios,
energy demand decreases towards 2040 mainly due to the use of more energy-
efficient technologies. The ELEC scenario which has the strongest electrification
decreases the most.
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Figure 2-50 Future Final Energy Consumption for the agriculture, forestry and fishing sector - for the
ELEC, BASE, and MOL scenarios until 2050
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2.8.8. Smaller industrial sectors

2.8.8.1. Sectors considered

Ten smaller sectors from the industry are presented in an aggregated way. These
sectors are:

—

Paper, pulp and printing;

N

Wood and wood products;

w

Textile and leather;

N

Mining and quarrying;

o1

)

)

)

)

) Non-ferrous metals;
) Machinery;
)
)
)
0

N O

Transport equipments;

(o]

Construction;

<]

Industry — not elsewhere specified;
10) Other - not elsewhere specified.

2.8.8.2. Historicaldemand

The aggregated final energy consumption of these smaller sectors has been impacted by
the European energy crisis like the other sectors, observing a visible decrease in 2022
after recovering from Covid.
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Figure 2-51 Final Energy Consumption of the smaller sectors categorised “Other industries” in this study
from 1990 to 2024

2.8.8.3. Modelling approach

The approach uses the definition useful demand based on the final consumption of a
historical representative year, defines technology shifts for the studied period, and
calculates the future final consumption.

The year 2024 is considered as the reference year for constructing useful demand until
2037. Pre-crisis level from year 2021 will be used after 2037.

2.8.8.4. From the final energy consumption to useful energy

The distribution of usefuldemand for these sectorsis not available in literature. The Agora
study on industrial process heat®® presents the distribution for the larger sectors, and in

83 Fraunhofer ISI (2024): Direct electrification of industrial process heat. An assessment of technologies, potentials
and future prospects for the EU. Study on behalf of Agora Industry.
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an aggregated way for the smaller ones, except for pulp, paper and printing and non-
ferrous metals. The study gives the following distribution for heat processes:

Table 2-4 Temperature categorisation of heat processes for industrial subsectors from Agora 2024 study

Sector LowT°heat MediumT°heat HighT° heat
Pulp, paper, and printing 0.93 0.05 0.01
Non-ferrous metals 0.23 0.21 0.56

Others 0.71 0.21 0

The carbo liquids consumption of the i) construction, ii) industry not specified, and iii)
mining and quarrying sectors are assumed to consist of mobile mechanical work (and
not process heating). The existing electricity demand is assumed to be mostly for
mechanical work, lighting, and appliances and is considered constant for the study
period horizon. The repartition of gas consumption in gas boilers and gas CHP units
(Combined Heat and Power) for medium and low temperature heat is assumed to be
50/50%. These additional assumptions are team-based internal assumptions.

A disaggregated view of the final energy consumption per energy vector, as well as per
demand type is shown in the figure below for each small industrial subsector.

v

Figure 2-52 Final Energy consumption (FEC) of smaller industrial sectors in 2024 per energy vector, and per
demand type
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The technologies currently used to produce these useful demands are shown in Figure
2-28. Based on these assumptions, and the efficiencies summarised in the Scenario
Excel', the useful demand for the smaller industrial sectors can be estimated and is
depicted in the figure below.

Source: Eurostat

I

>500°C

ﬂ

Figure 2-53 Final Energy Consumption (FEC) and Useful demand for smaller industry sectors
in2024

2.8.8.5. Technology shifting and scenario storylines

The emissions of these sectors are due to the combustion of fuels for heat production
and mobile mechanical work. Therefore, electrification of heat demand and
machinery appears as a decarbonising solution. For heat, three technologies are
considered: heat pumps, e-boilers, and e-furnaces. Heat pumps can produce low
temperature heat, e-boilers both low and medium temperature heat, and e-furnaces
produce high temperature heat. For mobile mechanical work, electric motors are
considered. The efficiencies of these technologies are summarised in the Scenario
Excel'.

The following assumptions are considered in all three scenarios:

e The current biomass consumption is kept constant during the whole studied
period (until 2050).

e No more heat with oil boilers from 2030.

e The share between gas CHP units and gas boilers is assumed 50/50%
respectively and kept constant.

o For sectors that have a high amount of biomass, further electrification stops
when the demand can be fully covered by biomass and electricity.

Different assumptions are considered for the three scenarios and can be found in the
Scenario Excel'.
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2.8.8.6. Future final energy consumption

Considering the previous steps, the future final energy consumption can be estimated
until 2050 and for all three scenarios. This is represented in Figure 2-54. In all scenarios,
energy demand decreases towards 2040 mainly due to the use of more energy-
efficient technologies. The ELEC scenario which has the strongest electrification
decreases the most.
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Figure 2-54 Future Final Energy Consumption for smaller sectors categorised “Other industries” in this
study - for the ELEC, BASE, and MOL scenarios until 2050
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2.9. Other elements to be considered in the consumption of
electricity

2.9.1. Data centres

All assumptions regarding data centres are based on the report “The Power of
Compute: The Effects of Data Center Growth on Belgium's Energy System”® made
by the Boston Consulting Group (BCG).

Electricity demand from Belgian data centres is expected to grow sharply in the years
ahead, starting from about 3.2 TWh in 2024. This growth is driven by a hew wave of Al-
related developments, as developers look for alternatives to Europe's busiest data
centre hubs like Frankfurt, London, Amsterdam, Paris and Dublin (the FLAP-D markets).
As space, grid capacity and political support are becoming harder to find in those top-
tier locations, Belgium is emerging as an attractive option to support the growth of cloud
computing, digital services and especially Al applications.

According to the BCG report, Belgium’s data centre electricity use - 3.2 TWh in 2024 -
could increase to between 7 and 15.5 TWh by 2035. By 2050, that could climb further to
between 10.5 and 34 TWh.

Three trajectories of electricity demand consumption are proposed by BCG: a Low, Mid
and High case. They are presented on the slide 30 of their report and illustrated in the
figure below.

All three trajectories are considered. It is proposed to use:

e the Mid case (expected growth in energy consumption) for the three scenarios,
BASE, and MOL

e the High case is used in the datacenter+ sensitivity

e the Low case is used in the sufficiency sensitivity

84 The Power of Compute
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Figure 2-55 Future Final Energy Consumption for data centres

The BCG trajectories have been assessed in light of connection requests received by Elia
for new data centres. As shown in the figure below, there is an equivalent of +14 TWh of
connection capacity reserved and there are requests for a total of +67 TWh of data
centres in process. While it is unlikely that all reserved or requested capacity will
materialise, the Mid case, reaching a total consumption of around 10 TWh by 2035,
appears to be a reasonable estimate. To account for the remaining uncertainty, the High
case is used in the datacenter+ sensitivity, while the Low case is applied in the
sufficiency sensitivity, as mentioned above.
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Figure 2-56 Data centres connection requests — TSO grid only (TWh)
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2.9.2. Electricity demand for transformation and CCS demand

Next to the final energy demand explained in the previous sectors, three additional
electricity demands need to be taken into account. This concerns grid losses, molecule
synthetisation and the energy needs for CCS.

Electricity grid losses refer to the energy that is lost as electricity is transported through
the transmission and distribution network. Historically those losses amounted to around
4.5% of total electricity demand.

The creation of molecules requires significant energy input. For hydrogen production via
electrolysis, a conversion efficiency of electricity to hydrogen of 70% is assumed (LHV).
Subsequently, for the creation of more complex molecules, such as ammonia and
methanol, additional conversion steps are needed (for example Fischer-Tropsch, Haber-
Bosch). The total energy required for these processes should be accounted for. The final
electricity requirements depend on the installed capacity and the utilisation of these
technologies. These are an outcome of the market dispatch simulations.

Carbon capture and storage (CCS) also requires energy for different steps. The most
energy intensive part consists of the capture stage at the industrial process itself, this
involves separating CO, from industrial flue gases or process streams using chemical
solvents, membranes, or physical separation methods. Many methods exist (post-
combustion, pre-combustion, oxyfuel) with different energy requirements which also
depends on the specific industrial process. Subsequent post-treatment steps also
require electricity, including the compression for transportation, injection and storage (if
applicable). In the short term (2030-2035), these pathways are informed by bottom-up
data provided by Elia and Fluxys clients, reflecting their communicated intentions
regarding CO, capture volumes and the corresponding electricity needs. For the longer
term (2040-2050), this data is complemented by a top-down approach, where scenario
storylines guide assumptions about the share of residual emissions to be captured (see
2.8). Additionally, external studies have been consulted to estimate the CCS potential
towards 2050, helping to refine and validate the long-term projections. Overall, CCS
volumes and associated electricity requirements are presented below:

Disclaimer: Fluxys chose to not present CCS volumes for 2050 and a range for 2040. This
approach reflects the current uncertainties surrounding the timing and scale of CCS
deployment, particularly in relation to CCS projects and market development on the
longer term.
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Figure 2-57 Carbon capture volume (top) and associated electricity requirements (bottom)
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2.10. Sufficiency sensitivity

2.10.1. General

A sufficiency sensitivity (SUFF) analysis is proposed within the BASE scenario. This
approach underscores the role that sufficiency measures can play in meeting
climate targets, by reducing energy demand through behavioural and structural
changes. This section presents key sufficiency levers across the residential, tertiary,
transport, international aviation and industry sectors, highlighting their potential.

The levers proposed are predominantly based on the CLEVER®® scenario and the work
done by Negawatt Belgium®e.

2.10.2. Residential levers

Sufficiency in the residential sector focuses on reducing energy consumption by
promoting lifestyle changes and design choices that meet needs without excess. It
encourages smaller living spaces, behavioural changes, smarter use of space, heating,
cooling, water and appliances, while promoting share and longer-lasting products.

The sufficiency levers applied to the residential sector are listed in the table below, and
the reductions apply to the BASE scenario.

Table 2-5 Impact of sufficiency levers on residential demand

Lever Implementation Source

Lower residential Reduction of space heating useful CLEVER - Residential note®”
surface per capita demand by 0.4%/year (CAGR)

Lower temperature set- 2°C reduction ADEME®®

point for space heating Useful demand reduced by 12%

Lower hot water needs 38% reduction in household demand CLEVER - Residential note

(quantity & by 2040
temperature)
Lower space cooling 15% reduction in household demand Climat.be - 2050 Pathways Explorer®®
needs by 2050
Turn off the lights 57% reduction in household demand CLEVER - Residential note
by 2050

8 CLEVER energy scenario -

66 250617 _EXEC-SUMM_WEB.pdf

87 CLEVER, Establishment of energy consumption convergence corridors to 2050: Residential sector, October 2022,
2210-Convergence-corridors-Residential.pdf

88 ADEME, Réduire sa facture de chauffage avec un thermostat programmable | Particuliers | Agir pour la transition
écologique | ADEME

8 Climat.be 2050 Pathways Explorer - Belgium
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https://clever-energy-scenario.eu/wp-content/uploads/2023/03/2210-Convergence-corridors-Residential.pdf
https://agirpourlatransition.ademe.fr/particuliers/maison/chauffage/reduire-facture-chauffage-thermostat-programmable#:~:text=Baisser%20de%201%20%C2%B0C,Wi-Fi%20ou%20Bluetooth).
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Lower use of 22% reduction in household demand
appliances by 2050
2.10.3. Tertiary levers

CLEVER - Residential note

Sufficiency levers for the tertiary sector are less present in literature. The same levers
(except the lower use of appliances) as for the residential sector are proposed, and the

reductions apply to the BASE scenario.

Table 2-6 Impact of sufficiency levers on tertiary demand

Lever Implementation
Impact on BASE scenario

Source

Lower tertiary surface 7.5% floor reduction by 2050

Lower temperature set- 2°Creduction
point for space heating Usefuldemand reduced by 12%

Lower hot water needs  38% reduction in demand by 2040

(quantity &

temperature)

Lower space cooling 15% reduction in demand by 2050

needs

Turn off the lights 30% reduction in demand by 2050
2.10.4. Transport levers

Climat.be - 2050 Pathways Explorer”®

Same relative decrease as for residential

Same relative decrease as for residential

Climat.be - 2050 Pathways Explorer

Negawatt — Energy sufficiency”’

The levers outlined below are based on the principle of modifying usage patterns
without compromising comfort, represented by the kilometers travelled. Some

levers require systemic transformations and therefore evolve gradually throughout the

entire timeframe, reaching their fullimpact by 2050, such as shifts in the modal share. In

contrast, other levers reach their maximum effect by 2035. This is either because they

can be implemented quickly (e.g., lowering speed limits), or because they approach a

practical minimum beyond which further reduction is difficult (e.g., minimum car size).

Table 2-7 Impact of sufficiency levers on transport demand

Lever Implementation Source

Change in modal share Share of car reduced from  Negawatt Belgium

~80% to 72% in 2035 and
58% in 2050

70 Climat.be 2050 Pathways Explorer - Belgium
7T Negawatt, Energy sufficiency, 1810291.pdf
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Increase in occupancy Linear increase to 1.5 Comment received during public consultation,
passenger/car in 2030 in the same range of other studies during
and 13.9 passenger/bus public consultation
in 2050

Speed limit decrease -4% of fuel consumption CLEVER
in 2036 and flat afterward

Reduce vehicle mass and -6% of fuel consumption CLEVER

front area in 2036 and flat afterward

2.10.5. International aviation levers

This sector is among the most challenging when it comes to reducing emissions. To
address this, sufficiency measures can be considered, such as individuals choosing not
to fly and opting for alternative modes of transport like trains. A reduction in the number
of flights can also be achieved by increasing aircraft occupancy rates, limiting
takeoff periods, or applying economic instruments, such as a tax on aviation fuels
or by raising the cost of future alternative fuels. Elia and Fluxys therefore propose a
15% reduction in the total number of flights by 2050 compared to 2021. The distribution
of fuel types remains unchanged from the main scenarios. Elia and Fluxys drew
inspiration from the ADEME? report on the ecological transition of the aviation sector.

2.10.6. Data centres

Sufficiency levers can also have an impact on the amount of data centres. Adopting a
more conscious use of IT services such as artificial intelligence models could help
reduce the upward pressure that we see today on that sector. Therefore, and as stated
in Section 2.9.1, the Low case from the BCG study®* is used in the sufficiency sensitivity,
bringing data centres’ electrical consumption to 10.5 TWh in 2050.

2.10.7. Industry levers

The measures assumed in the sufficiency sensitivity in this study are mainly derived from
the CLEVER scenario constructed by Negawatt Belgium’®. These measures are a
consequence of the choices/policies included in the other end-use sectors, as industry
delivers the end products to satisfy useful demands in transport, building sectors.

In general three main ways are considered by which sufficiency policies could lead to
reduced industrial demand:

1. Targeting a dimensional downscaling of goods needed to answer the same
energy service. This can for example include the usage of smaller cars (i.e.
also impacting transport demand above).

2. A push to mutualise goods, reducing the amount of goods per capita to be
produced. For example car-sharing in the transport sector.

72 https://librairie.ademe.fr/societe-et-politiques-publiques/5815-elaboration-de-scenarios-de-transition-
ecologique-du-secteur-aerien.html#product-presentation
73 2206-Convergence-corridors-Industry.pdf
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3. Achange in uses could lead to less material demand. For example, a change
in dietary preferences could lead to a lower need for agricultural (and
associated chemical) products.

Additionally, circularity policies targeting the production, use and end of life phases of
products could lead to a longer durability and general lifetime of end consumer products,
reducing the long-term need for new products.

Table 2-8 Impact of sufficiency levers on industry demand

Lever Implementation Source
Impact on BASE scenario
Non-metallic minerals lower cement/capita due to increased circularity and CLEVER

new building practices
-5% by 2030
-16% by 2040
Chemicals Reduction of single use plastics, material substitution = CLEVER
-5% by 2030
-16% by 2040
Iron & Steel Lower steel consumption, less usage in construction CLEVER
and transport sectors (i.e. less and smaller cars)
-4% by 2030
-10% by 2040
Oil refineries Strong reduced demand for oil products in transport EnergyVille, PATHS
-25% by 2040 2050 scenarios
-50% by 2050

2.10.8. Total impact

Figure 2-58 summarises the aggregated impact of the different sufficiency measures
listed above for the year 2040. The results are presented per sector and the aggregated
impact per energy vector. Taking everything together, the different sufficiency measures
could potentially lead to a 12% lower total final energy demand by 2040. The full results
per year, sector and energy vector are available in the associated Scenario Excel.
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Impact on final energy demand in 2040
Excluding feedstock, grid losses and electrolysers
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Figure 2-58 Impact of sufficiency levers per sector on final energy demand for the year 2040, compared to
the BASE scenario
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3. Electricity Supply

The proposed electricity supply assumptions consist of a central scenario which will be
used for all analysis.

CENTRAL scenario: In the central scenario the trajectories for photovoltaic (PV)
and onshore wind are based on Belgium’s available national energy and climate
plans which are extrapolated. In addition, assumptions are proposed for nuclear
and non-domestic offshore wind based on the current authorities’ governmental
agreement’, the energy ministers policy note’® and other recent developments.

In addition, several sensitivities starting from this central scenario are defined. These

sensitivities are described below.

» LOCAL low carbon supply: a supply sensitivity which includes more decentral
renewable energy generation (onshore wind and PV) and with lower ambitions for
nuclear and non-domestic offshore compared to the ‘CENTRAL’ scenario.

» LARGE-SCALE low carbon supply: a sensitivity which includes higher ambitions
for nuclear and non-domestic offshore wind compared to the ‘CENTRAL’ scenario.

» FLEX+: a sensitivity starting from the ‘CENTRAL scenario where more
decentralised flexible capacities (small-scale storage, demand flexibility...) are
considered. In addition, a more ambitious growth of large-scale storage capacity
is taken into account.

For each of the supply categories discussed in the sections below, a trajectory will be
proposed—where relevant—for both the central scenario and its sensitivities. An
exception to thisis the decentralised CHP trajectory, where the trajectoryis proposed per
demand scenario (independent of the supply scenario).

3.1. Solar

Solar photovoltaic (PV) has seen a growth rate of more than 1 GWp per year over the
period 2020-2024. In 2023 a record 2 GWp (GW peak) of PV was installed across the
country. This massive growth was in part a result of the energy crisis which incentivised
self-consumption. In addition, the steep drop in PV panel prices’® and the rush in
Wallonia to benefit from net metering further helped in reaching this high installation rate.
At the end of 2024 the total installed capacity in Belgium reached 11 GWp. This installed
capacity is assumed to grow further in the future, reaching the regional targets for 2030.

74 https://www.belgium.be/sites/default/files/resources/publication/files/Regeerakkoord-Bart_De_Wever_nl.pdf
75 https://www.dekamer.be/doc/FLWB/pdf/56/0856/56K0856041.pdf
78 https://www.solarpowereurope.org/insights/outlooks/eu-market-outlook-for-solar-power-2024-2028/detail
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The 2030 targets for Flanders, Wallonia and Brussels are set in their regional energy plans
and also included in the recently published NECP”7 .

Two trajectories are proposed to be used in the scenarios:

e Forthe CENTRAL (and also for LARGE SCALE and FLEX+) scenario this growth is
projected to continue reaching 42 GWp by 2050.

e For the LOCAL: a stronger growth of installed PV capacity reaching 66 GWp is
proposed.

Two other trajectories, a ‘very high’ and ‘low’ are also shown on the figure below (but not
proposed to be used) based on the Elia Blueprint study’®. Regionalised evolutions for PV
are available in the Scenario Excel'.

2030 regional targets (NECP)**
Capacity end of year GWp - » Flanders: 11.2 GW |
100 - “\\.\ og  VervHigl «  Wallonia: 5 GW |
GW o~ k(, = Brussels: 0,33 GW |
©) o ; 2.9
751 H
! H
o 16.5
2N 66 Local sensitivity
i 14.1
50 IG\HN Central 12.2
A 42 central & Large scale n.z
| 2024 Wiy 30 o 8.3
25 10-'15 +1.4 A G ! e "
i GWh ' centra = 6.5 Wallonia
P T 1 es 0.3 0.3 _~Brussels
i | L
2010 2015 2020 2025 2030 2035 2040 2045 2050 i 2025 2030 2035

Regional split for 2024-2036 *“For WL & BXL derived from the GWh target, for FL. derived from the 10MvA

ory also includes non-rooftop capacity

Figure 3-1 Assumed evolution of installed PV capacity

77 Belgium - Final updated NECP 2021 - 2030 (submitted 2025) - European Commission
78 20240924 _Elia publishes blueprint for the Belgian electricity system 2035-2050
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3.2. Onshore Wind

At the end of 2024 a combined total capacity of 2.4 GW onshore wind was installed
across Belgium. Over the years the sector has seen a growth in average power rating per
wind turbine linked to taller hubs and larger rotor diameters. This evolution allows an
increase in installed power capacity for a given land surface area, indicating there is
potential for repowering of existing zones as older installations are decommissioned. It
should be noted that the installation rates of onshore wind are highly dependent on
regulation and permitting.

The CENTRAL scenario follows the 2030 regional targets (part of the regional climate
plans) of Wallonia” and Flanders, as also included in the recently published NECP®.
Using these assumptions leads to higher assumed growth rate than historically
observed. The same assumptions were taken in Elia’s recently published adequacy and
flexibility study®'.

After the horizon covered by the adequacy and flexibility study two trajectories are
proposed to be used in the scenarios:

- CENTRAL (and also FLEX+ and LARGE SCALE): reaching 9.6 GW by 2050,
-  LOCAL: a more ambitious scenario reaching 13.6 GW by 2050

In addition, a ‘low’ trajectory reaching 5.4 GW by 2050 is also defined but not proposed
to be used in any of the scenarios as it is not compliant with the regional ambitions. The
numbers for 2050 were taken from Elia’s blueprint study®2. The proposed trajectories are
shown in the figure below. Regionalised evolutions for onshore wind are available in the
Scenario Excel'.

79 https://commission.europa.eu/publications/belgium-draft-updated-necp-2021-2030_en based on the mentioned
6,200 GWh/year target

80 Belgium - Final updated NECP 2021 - 2030 (submitted 2025) - European Commission

81 https://www.elia.be/en/electricity-market-and-system/adequacy/adequacy-studies

82 https://www.elia.be/en/press/2024/09/20240924_elia-publishes-blueprint-for-the-belgian-electricity-system-
2035-2050
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Figure 3-2 Assumed evolution of installed onshore wind capacity
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3.3. Domestic offshore wind

Offshore energy is a key part of Belgium’s energy strategy as highlighted by the past
Belgian government’s ambition targeting up to 8 GW of offshore wind by 2040 and
confirmed in Belgium’s federal energy ministers’ policy note®. In the most recent
NECP® this 8 GW target was not explicitly mentioned, however reference is made
towards the Esbjerg declaration of 2022% and the Ostend declaration of 2023%
confirming the ambition to develop domestic offshore wind further.

Currently Belgium has 2,261 MW of offshore capacity installed in its EEZ (Exclusive
Economic Zone) which is integrated directly into its electricity mix. In addition to the
2,261 MW currently installed in the Eastern zone an additional zone (Princess Elisabeth
Zone or PEZ) measuring 285km? was designated for further offshore development®’. The
objective is to install 3.15to 3.5 GW in PEZ.

It should be noted that the development of domestic offshore is currently under
investigation by the relevant authorities. Recent developments were a cancelling of the
DC (Direct Current) part of the energy island in June 2025 as well as the cancelling and
re-evaluation of the tendering procedure for the first offshore tender®:.

Following feedback received from stakeholders during the scenario co-creation
process it is proposed to follow the ambition to reach 8 GW by 2040 in the LARGE
SCALE sensitivity. In CENTRAL and the LOCAL sensitivity 6.5 GW is reached by 2040.

In the central scenario the following assumptions are proposed:

For the PEZ zone, itis proposed to assume a development of the PEZ zone in three parts
- PEZI1(700 MW) and PEZ 1l (1,400 MW) before 2035;
- andalastzone PEZIII (1,400 MW) between 2035 and 2040.

In addition a repowering of the existing Eastern zone is assumed to be developed
between 2035 and 2040 including an optimisation of the available space as described in
the draft Marine Spatial Plan 2026-2038%. It is important to note that if the repowering
happens, there will be months/years where (parts of) the Eastern zone will not be
available due to repowering works.

83 https://www.dekamer.be/doc/FLWB/pdf/56/0856/56K0856041.pdf

84 Belgium - Final updated NECP 2021 - 2030 (submitted 2025) - European Commission

8 The Esbjerg Declaration - Regeringen.dk

86 Belgian Federal Government - North Sea Summit Il

87 https://economie.fgov.be/en/themes/energy/sources-and-carriers-energy/belgian-offshore-wind-energy

88 https://bihet.belgium.be/nl/nieuws/een-gezond-en-concurrentieel-kader-voor-de-ontwikkeling-van-offshore-
windenergie

8 Openbare raadpleging over het marien ruimtelijk plan voor het Belgische deel van de Noordzee (2026-2034) en het
bijbehorende strategisch milieueffectenrapport | FPS Public Health
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Finally, the development of a new zone is considered between 2045 and 2050, reaching
8 GW by 2050.

Next to the central scenario, two sensitivities are proposed:

Large-scale sensitivity: 8 GW offshore wind is reached by 2040, to enable this a
faster development of the new zone (between 2035 and 2040) is proposed.

Local sensitivity: focuses on development of PEZ I, Il and IIl and the repowering
of the existing zone, excluding the development of a new zone, reaching 6.5 GW

by 2050;

The resulting capacity evolution for the three trajectories is shown in the figure below.

@ Offshore wind domestic - trajectories proposed for the Federal Development plan

repower MOG 1

PEZI&I

Local sensitivity Central scenario Large-scale sensitivity

Capacity in GW 8 GW 8 8 GW

new zone in EEZ

new zone in EEZ

6,5 6.5 GW 6,5
repower MOG 1

repower MOG 1

PEZ Il
4,4

PEZ lll
4,4

PEZ 1lI
4,4

PEZI&I

PEZ &I

30 '35 40 "45 '50 "30 '35 '40 '45 50 '30 '35 '40 '45 50

Figure 3-3 Assumed evolution of installed domestic offshore wind capacity per trajectory.
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3.4. Non-domestic offshore wind

In addition to domestic offshore, the federal Energy minister’s policy note and the most
recent NECP®° also highlight the ambition to focus on the possibilities of the integration
of offshore wind outside of Belgium’s territorial waters in the Belgian energy mix. This last
category of offshore wind (installed outside of Belgium’s territorial waters and integrated
in Belgian’s electricity mix)®' is called “non-domestic offshore wind” in the remainder of
this document. The assumption is proposed that this will happen either through hybrid
interconnectors, where offshore wind is integrated on an interconnector between
Belgium and another country or via a direct radial connection from the windfarm to
Belgium.

For non-domestic offshore wind three separate trajectories are proposed.
e CENTRAL supply assumptions reach 6 GW by 2050
e First2 GW block is assumed to be connected between 2035 and 2040
e Asecond 2 GW block to be installed between 2040 and 2045
e Athird 2 GW block to be installed between 2045 and 2050
e LOCAL reaches 4 GW by 2050
e Afirstinstallation of 2 GW block is assumed between 2040 and 2045
e Asecond 2 GW block to be installed between 2045 and 2050
e LARGE-SCALE 8 GW by 2050
First 2 GW block is assumed to be connected between 2035 and 2038
A second block of 2 GW between 2038 and 2040
A third 2 GW block to be installed between 2040 and 2045
A fourth set of 2 GW to be installed between 2045 and 2050.

The proposed trajectories are shown in the figure below.

%0 Belgium - Final updated NECP 2021 - 2030 (submitted 2025) - European Commission

®T Non-domestic offshore wind was also part of the options studied in Elia’s blueprint study:
https://www.elia.be/en/press/2024/09/20240924 _elia-publishes-blueprint-for-the-belgian-electricity-system-2035-
2050
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@ Offshore wind - non-domestic
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Figure 3-4 Assumed evolution of installed non-domestic offshore capacity.
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3.5. Nuclear

In April 2025 the commission energy voted to change the law of January 2003 regarding
the phaseout of nuclear energy in Belgium®. The changes allow both for a further
extension of existing nuclear®® as well as the construction of new nuclear generation
capacity, both of which are ambitions of the current government. Given the complexity of
the topic Elia contracted Tractebel to perform a study on the timings, technologies and
potential siting of new nuclear plants. A non-confidential version of study is provided
along the present document® and was used to crosscheck the trajectories proposed in
the present document.

Three separate trajectories were developed for nuclear in Belgium for both existing
and potential new capacities.

In all three scenarios (CENTRAL, LARGE SCALE and LOCAL) it is proposed to assume:

the further extension of the lifetime of Doel 4 and Tihange 3 for a period longer than 60
years which would make them available up to 2050.

Furthermore, the government has stated the ambition to prolong 4 GW of existing nuclear,
which would entail an extension of the plants Tihange 1, Doel 1 and 2 on top of the
extensions assumed in CENTRAL. To cover this possibility, these additional extensions
are proposed to be included in the LARGE-SCALE scenario.

The LARGE SCALE scenario additionally assumes:

- Extension of Tihange 1 until 2040 (until it reaches 60 years of operation)
- Extension of Doel 1 and 2 until 2040

92 https://bihet.belgium.be/nl/nieuws/wijziging-van-de-wet-van-2003-een-beslissende-stap-naar-een-nieuw-
energiehoofdstuk-belgie

93 Elia nor Fluxys take a position on the feasibility of timing of potential nuclear plant extensions. It should be noted
that potential grid constraints could emerge, particularly in the Antwerp and Liége regions due to limited
infrastructure capacity if nuclear units are extended alongside the development of new generation sources. At the
same time the Belgian nuclear regulator (FANC) requires a Periodic Safety Review for continued operation beyond
2025, with the operator responsible for safety assessments and corrective actions. Regulatory approval, including
from the European Commission, may be needed if financial guarantees are involved.

94 Publieke consultatie betreffende de scenario’s voor de 10-jaar federale netwerkontwikkelingsplannen voor de
transmissienetwerken elektriciteit en waterstof
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In terms of new capacity, the earliest new nuclear capacity which is considered is an SMR
(Small Modular Reactor) by 2035 in the LARGE-SCALE scenario (2035 is considered as
the critical path under the current regulatory framework and stakeholder environment®)

For large scale nuclear reactors the earliest deployment date based on the critical path
under the current regulatory environment is considered to be 2039%.

The trajectories then continue to reach respectively 2, 4 and 6 GW of additional new
nuclear capacity in 2050.

This results in the following assumptions for new nuclear capacity for the scenarios:

- CENTRAL:
o 0GWin 2040
o 1.5GWin 2045
o 4GWin 2050

- LARGE SCALE:
o 0.5GWin 2035
o 2GWin 2040
o 4GWin 2045
o 6GWin 2050

- LOCAL:
o 0GWin 2040
o 0.5GWin 2045
o 2GWin 2050

9 See the study performed by Tractebel which is shared alongside this scenario report.
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Overview of the proposed evolution of nuclear capacity

The resulting trajectories are illustrated in the figure below for both the existing and

potential new capacities.

Nuclear - proposed trajectories for the Federal Development plan

Capacity in GW
Local sensitivity

Central scenario

Large-scale sensitivity
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Figure 3-5 Assumed evolution of installed nuclear capacity
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3.6. Biomass, waste and run-of-river

The proposed trajectories for biomass and waste-fired electricity generation follow the
assumptions set forward in Elia’s latest adequacy and flexibility study®. These
trajectories contain as of 2025 (and are assumed to be kept constant during the
entire study horizon)

- 589 MW of biomass and

- 316 MW of waste as of 2025

Belgium’s current installed capacity of run-of-river capacity consists of small hydro
units mostly located in Wallonia. Based on date Elia receives from DSOs and historical
data today’s installed capacity is estimated to be 136 MW. Considering that the NECP
mentions a target of 440 GWh of run-of-river hydroelectricity in 2030 and taking historical
capacity factors this amounts to 170 MW.

The proposed trajectory for as such starts from today’s estimate (136 MW) and
increases linearly towards the 170 MW towards 2030. This capacity is then kept
constant for the remainder of the horizon.

These assumptions are, like the biomass and waste trajectories, similar to those
considered in Elia’s most recent adequacy and flexibility study.

% https://www.elia.be/en/electricity-market-and-system/adequacy/adequacy-studies
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3.7. CCGT’s, OCGT'’s, turbojets and new gas-fired thermal

capacity

In this subsection main assumptions for installed capacities for CCGT’s (Combined
Cycle Gas Turbines), OCGT’s (Open Cycle Gas Turbines) and turbojets are detailed.

The following assumptions are taken for the existing fleet up to 2040:

Turbojets are assumed to be fully decommissioned by 2035 in all scenarios
(approximately 100 MW);

All existing CCGT’s and OCGT’s capacity is assumed to remain in the market
until 2035;

As from 2035-2040, old OCGT plants not compliant with the CO2 rules of the
CRM (approximately 400 MW) are closed. Other existing CCGT’s and OCGT’s are
assumed to remain in the market.

After 2040:

If any units from the existing generation fleet are decommissioned between
2040 and 2050, it is assumed that equivalent new capacity will be developed
at the same location. In practice, this means that - unless a unit is explicitly
assumed to be decommissioned between 2035 and 2040 - the entire existing fleet
is considered to remain in place in terms of both location and capacity. This
continuity may involve either retaining the current units or replacing them with
new ones at the same site. From a grid and market perspective, this assumption
ensures consistency and avoids any impact on system topology or market
dynamics.

If the system is not adequate (the simulations show that Belgium does not
respect its reliability standard), additional thermal fired generation will be
added to the system. This new capacity is a priori assumed to be carbon-neutral
(hydrogen, biomethane, synthetic methane...) and as such will be at the end of the
merit order. As such, whattechnology is finally chosen will have arelatively limited
impact on the electricity dispatch.
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3.8. CHP (Combined Heat and Power)

The starting point for the CHP trajectory is the existing and currently known future
projects.

Today in Belgium there are:

- Around 1,500 MW of decentralised CHPs (small-scale units connected at DSO
level).
- Around 1,400 MW of CHPs that are individually modelled in Elia studies.

Today Belgium has around 1,500 MW of decentralised CHP capacity. No additional
decommissioning is proposed until 2030 as these capacities can still participate to
CRM auctions or for some still get certain form of subsidies. It is also important to
mention that there are also CHPs linked to industrial processes.

As such, up to 2030 the same trajectory is proposed for the central scenario as well as
the two sensitivities:

- Flat evolution until 2030, assuming that the net capacity will remain stable (some
units may close, others may start, but overall capacity remains constant).

After 2030 three different trajectories are proposed depending on the demand scenario
(and hence the same for all supply scenarios/sensitivities applied on the demand
scenario):

-  BASE scenario: assumes a gradual decrease after 2030, as ageing units
decommission and are not replaced without incentives.

- MOL scenario: assumes constant capacity, reflecting a situation where CHP
regains attention and support, and decommissioned units are replaced.

- ELEC scenario: assumes an accelerated decrease, reflecting faster replacement
of CHP by other technologies due to the electrification of industry.
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Figure 3-6 Assumed evolution of decentralised CHPs

Large-scale CHPs

Today, there are 1,400 MWe of Large-scale CHPs in Belgium. It is proposed to keep
this capacity constant until 2050 in all scenarios.
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3.9. Storage

3.9.1. Large-scale storage

The scenarios for large-scale storage look at both pumped-storage and large-scale
batteries capacity, connected at TSO-level. Starting from the existing capacity, an
additional capacity for both types is considered. While most of this capacity is assumed
to be ‘front of the meter’ (FOM) capacity, a part is also assumed to be installed ‘behind
the meter’ (BTM).

The current capacity of pumped-storage plantin Belgiumis 1,305 MW (6,300 MWh), with
1,161 MW (5,600 MWh) in Coo and 144 MW (700 MWh) in Plate-Taille. Given that a
capacity of 500 MWh is dedicated to black-start services, the total volume of pumped-
storage capacity available for dispatch is equal to 5800 MWh. For large-scale batteries,
the starting point considers existing and CRM-contracted capacities, considering the
energy content of these batteries.

While there is currently an increasing amount in connection requests for TSO-connected
batteries, it is not expected that all these projects will materialise (several connection
requests could be done for one single concrete project, decreasing business case due to
cannibalisation, etc.).

Forthe CENTRAL scenario, itis proposed to assume a total large-scale storage of 11.3
GW by 2050 in Belgium. This accounts for 8 GW of new capacity, either batteries or
pumped-storage, to be installed FTM. On top of that, a capacity of 2 GW is assumed to be
installed BTM at TSO-connected clients.

The proposed values result from the scenario co-creation process and stakeholder
feedback. They are on the higher end of values observed in other studies like the
PATHS2050 EnergyVille study where up to 7.2 GW of batteries storage is assumed by
2050.

The FLEX+ sensitivity explores a doubling of the new capacity, reaching 21.3 GW of large-
scale storage by 2050.
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Figure 3-7 Assumed evolution of large-scale batteries and pumped storage capacity

More information on both large-scale batteries and pumped storage can be found in the
Scenario Excel'.

3.9.2. Medium and small-scale storage

The medium-scale storage built on the existing batteries connected at DSO-level, at
medium voltage levels. Similarly to large-scale batteries connected at TSO-level,
medium-scale batteries can be installed both FOM and BTM. While the existing capacity
is currently limited, itis expected that the capacity will further increase given the amount
of connection requests received by the DSOs. It is proposed to assume that 20% of this
capacity will be BTM, following local optimisation. Medium-scale batteries installed FOM
are assumed to be fully dispatched by the market.

The small-scale batteries are considered to be residential batteries, installed BTM at
DSO-level. Those saw a significant growth in the few years leading up to 2024 primarily
due to the increase in home batteries by a subsidy which was operational in Flanders
until March 2023. Since then, the uptake has slowed down yet keeps steadily growing. It
is however assumed that the uptake will continue following a decreasing price of the
batteries but also tariffs or market incentives for residential customers. It is proposed to
assume that the share of small-scale batteries responding to market prices will increase
over the years, reaching 100% of the fleet in 2035 (see Section 3.10.1 on end-user
flexibility).

Forthe CENTRAL scenario itis proposed to reach 2.5 GW of medium-scale batteries by
2050, and 4 GW of small-scale batteries. The FLEX+ scenario analyses a trajectory that
progresses twice as fast.
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Medium scale batteries
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Small-scale batteries
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Figure 3-8 Assumed evolution of medium and small-scale batteries capacity
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3.10. Electricity consumption flexibility

3.10.1. End-user flexibility

Trajectories are proposed for three end-user categories: heats pumps (HP), electric
vehicles (EV) for passenger cars and vans, and small-scale batteries. Electric trucks
and buses are assumed not accounted for. Below, a short explanation on the different
types of HPs, EVs, and small-scale batteries. It should be noted that the methodology to
model those is fully described in the Adequacy and Flexibility study®’.

Electric vehicles can have different ways of being optimised:

e VO - natural charging: fixed daily profile with a peak in the morning and the
evening.

e V1H -local charging: fixed daily profile based on local incentives.

e V2H -vehicle-to-home: fixed and bi-directional (charging and discharging)
profile based on local incentives.

e V1M -smart charging: optimised profile.

e V2M - vehicle-to-market: optimised and bi-directional (charging and
discharging) profile.

Heat-pumps can have different ways of being optimised:

o HPO - natural heating: fixed profile with a morning and evening peak.
e HP1H - pre-heated profile: fixed profile with preheating during the day and
based on local incentives.

e HP1M-smart heating: optimised (under certain constraints) profile.

Small-scale batteries can have different ways of being optimised:

e B2H - battery-to-home: fixed profile based on local incentives.
e B2M -battery-to-market: optimised profile.

The flexibility shares proposed are mostly based on the latest Adequacy and Flexibility
study®®. The flexibility shares for V2X (V2H and V2M) are proposed to be slightly increased.
After 2035, an extrapolation of the 2031-2036 trend is proposed.

The following assumptions are proposed:

97 Adequacy and flexibility study for Belgium 2026-2036, Appendix D: Electric Vehicles modelling — Appendix E: Heat
Pumps modelling - Appendix F: Batteries modelling.

%8 Adequacy and flexibility study for Belgium 2026-2036, Appendix D: Electric Vehicles modelling - Appendix E: Heat
Pumps modelling.
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e The CENTRAL scenario assumes no more natural charging as from 2050. It
assumes 3% of V2X by 2035, aligning with RTE study (Bilan Prévisionnel®),
and increasing up to 30% in 2050.

e The FLEX+ scenario assumes no more natural charging as from 2040. It
also assumes a higher increase in V2X reaching up to 40% in 2050.

The figure below shows the V2X penetration per year

CENTRAL,
LOCAL &
LARGE-SCALE

Figure 3-9 Assumptions on V2X penetration [%]
The shares of all end-user flexibility can be found in the tables below.

Table 3-1 Share of EV's charging behaviour [%]

Scenario Type of flexibility 2024 2030 2035 2040 2050
CENTRAL V0 - natural charging
CENTRAL V1H - local charging

CENTRAL  V2H - vehicle-to-home 2 6
CENTRAL V1M - smart charging

CENTRAL V2M - vehicle-to-market 1 4

FLEX+ VO - natural charging 69 45 20 0 0
FLEX+ V1H - local charging 30 45 55 58 36
FLEX+ V2H - vehicle-to-home 0 2 4 11 24
FLEX+ V1M - smart charging 1 7 18 23 24
FLEX+ V2M - vehicle-to-market 0 1 3 8 16

99 2024-12-16-chap12-volet-mobilite.pdf
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Figure 3-10 Share of EV - charging behaviour [%]

Table 3-2 Share of HPs consumption behaviour [%)].

Type of flexibility 2024 2030 2035 2040 2050
HPO - natural heating

HP1H - local heating
HP1M - smart heating

Table 3-3 Share of small-scale batteries charging/discharging behaviour [%]

Type of flexibility 2024 2030 2035 2040 2050
B2H - battery-to-home 92 16 0 0 0
B2M - battery-to-market 8 84 100 100 100
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3.10.2. Industry

Regarding the flexibility from existing usages of the industry, it is proposed to consider
about 1,280 MW, as this is the value chosen by the Minister end September 2025 in the
framework of the CRM'°, This value sits in between two values, 1,700 MW which was
used in previous studies and 800 MW which was estimated in the latest available Market
Response study realised by N-SIDE, as presented during the WG Adequacy of
28/08/2025™",

Given the lower value (800 MW) that was found in the latest Market Response study
performed by N-SIDE, it seems very ambitious to assume additional capacity on top of
the existing one. Therefore, the proposed value of 1,280 MW is kept constant until 2050.

Concerning the new electrified loads, the electrical flexibility coming from industry is
modelled based on the processes. The share of flexible capacity for each process can be
found on the accompanying Scenario Excel' and represents the share of the installed
capacity than can be ‘turned-off’. This share is an average for all assets and should be
seen more as a share of the assets being used in a flexible way than a share of the
flexibility of each asset individually. In addition, the assumption is taken that in the early
years, if the existing heat processes would be electrified, the existing fuel used for heating
would still be kept as back-up. This implies that e-boiler and heat pumps have relatively
higher flexibility shares in the early years due to that assumption. Over time the flexibility
coming from fuel switching is assumed to decrease as the existing fuel devices are
assumed to be decommissioned.

The shares proposed to be used for newly electrified loads are based on the Adequacy
and Flexibility study and are assumed to be constant up to 2035. After that, the backup
fossil-fueled processes that can start when electricity prices are high are assumed to
slowly be phased out. Indeed, as highlighted in the EnergieGRIP study, additional e-
boilers or heat pumps are assumed to serve as backup for the existing heating systems.
However, in line with net-zero targets, the primary heating device is expected to be
phased out. As a result, the inherent flexibility of switching between electricity and other
fuels will also disappear. This is why the share of the flexible capacity is proposed to be
reduced by 1/3 every 5 years up to 2050.

The shares evolution can be also found in the Scenario Excel’.

Table 3-4: proposed flexibility share evolution

Process 2030 2035 2040 2050
Electric ovens 80% 80% 55% 25%
Electric boiler 75% 75% 50% 20%

100 Moniteur belge
101 20250828 meeting

129


https://www.ejustice.just.fgov.be/cgi/article.pl?language=fr&sum_date=2025-10-10&lg_txt=F&numac_search=2025007372
https://www.elia.be/en/users-group/wg-adequacy/20250828-meeting

fluxys% elia

Heat pumps 40% 40% 30% 10%
Electric arc furnace (EAF-DRI) 75% 75% 75% 75%
Carbon capture and storage 0% 0% 0% 0%
Data centres 20% 20% 20% 20%
Miscellanous and other

processes 5% 5% 5% 5%
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3.11. Indicative supply-demand balance

Based on the assumptions presented in earlier sections an initial comparison can be
made between the domestic low-carbon supply assumed in the scenarios and the
demand. The resulting difference between low-carbon supply will need to be balanced-
by dispatching other types of generation (gas-fired units mainly) or through imports
and/or exports, giving a first rough view of the resulting energy landscape.

The results are shown in the figure below. It should be noted that this rough overview does
not consider electricity demand for transformations, demand-side response and losses
nor modulations of supply. In addition, it being made on an average annual basis it does
not consider weather effects or other effects which could alter the dispatch of electricity
(such as for example outages). To assess these elements an economic dispatch
simulation (such as the ones which will be performed in the national development plan)
are required.

estimations based on input
data and no modul ation

Capacity [GW] per scenario Low carbon supply mix [TWh] D"g:‘;;":isﬂ’:g ;;e(g’“gmh]

Onshore PV
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Legenill [ |
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—
O e I |
2050 Q=N e T _—
O e
Legerdll |
Values for supply in TWh and demand ranges are draft and provided as ar
Electricity demand edkerasdddse elésptomcsleyser s

Figure 3-11 Overview of draft proposed electricity supply scenarios for Belgium
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4 Molecule supply

This chapter will describe the possible supply of molecules with an estimated potential
(in GWh/h) of every supply source. It has been chosen not to define specific supply
scenarios due to the high level of uncertainty, but rather to indicate a maximum
capacity. The values are aligned with market interest, published analysis and values
used for the ENTSOE/G TYNDP 2026 process.

Regarding the annual supply volume, we propose not to use a best estimate, but to
represent a maximum value based on a hypothetical full load factor of the capacity
to indicate the full potential of molecules supply.

The part of the supply potential that will be used to balance with demand (and possible
transit) will be determined later in the process in order to perform simulations to check
the design of the identified infrastructure.

To ensure an adequate molecule supply, several options can be considered, including
direct supply, molecule conversion or storage, as shown in Figure 4-1.

Direct Supply Conversion Storage

Imports  Regas. . Local ) Storage
( cH ‘ Exports of LNG Production Biomethane Methanation
\ 4 ) @ = il Y= oo, ),
\ / o Ae = P
S~ B ~*’ % e
— Imports Regas Electrolysis SMR Ammonia Tanks Salt
/ \ Exports cracking cavern
rth- ) H, = H —
(H ) g o Gy : )
—~ H 7T
- B [ ficg Vs Mg O ) B
TN Imports Carbon Direct air Sequestration
;'/ \‘. Exports capture capture
| co, | ;‘5:31;@
, Gg‘u 8%

Figure 4-1 Molecule supply possibilities

The key options under consideration will be further developed in this section.
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4.1 Methane
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Figure 4-2 Current methane energy flows

As shown in Figure 4-2, Belgium has a high flexibility for supply of methane, since it

can be supplied by diverse sources. The existing import capacities of methane are more

than enough to cover the Belgium consumption, allowing at the same time significant

transit capacity.

4.2 Biomethane

When fueling a digester with organic waste, livestock effluents and agriculture-related
flows, biogas can be produced. After purification, biomethane can be obtained and is

compatible for injection into the existing gas grids. For now, the current amount of
biomethane produced is around 0.4 TWh/yr and has the potential to reach 3.2 TWh/y in

2030 and 6 TWh/y as of 20402,

4.3 Hydrogen

192 Internal data
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Figure 4-3 The colors of hydrogen

Hydrogen can be imported or produced in Belgium following certain color code,
depending on its production route and the carbon content related to it, as shown on

Figure 4-3.

4.3.1 Ammonia

Ammonia can be directly imported to Belgium, with a growing capacity'® shown in Figure

4-4.

GW
16

0.0

2021 2030

Figure 4-4 Ammonia import capacity

2040

103 https://www.waterstofnet.eu/_asset/_public/H2Importcoalitie/Belgium-as-a-hydrogen-

importhub_web_singlepage-presentation.pdf
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With the corresponding energy equivalent shown in Figure 4-5. A 100% load factor is
considered, to compute the maximum supply potential.

140
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20

2021 2030 2040

Figure 4-5 Ammonia potential energy import

4.3.2 Ammonia cracking

If hydrogen is imported in the form of ammonia, the ammonia can be cracked to
extract the hydrogen molecules. In Belgium, several projects such as Antwerp
ammonia import terminal and the Zeebrugge multi-molecule hub aim to enable this type
of supply route.

From recent market consultations until 2040, a proposed hydrogen capacity potential
(GW) from ammonia cracking is proposed in Figure 4-6.

135



fluxysCS ‘é;ﬁy 7

GW

6,7

0,0

2021 2030 2040

H, capacity production

Figure 4-6 Hydrogen capacity potential from ammonia cracking

In terms of production potential (TWh) and associated consumption of ammonia', the
proposed evolution is shown in Figure 4-7, using a 100% load factor.
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Figure 4-7 Hydrogen production potential from ammonia cracking

1% Internal data
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4.3.3 Steam methane reforming (SMR) and Autothermal reforming (ATR)

Hydrogen can also be produced from Steam Methane Reforming (SMR) or Auto Thermal
Reforming (ATR). As this process is responsible for greenhouse gas emissions, a shift
towards blue hydrogen using carbon capture is expected. For example, the H2BE
project aiming at producing blue hydrogen is expected to have an additional 1 GW
capacity as of 2030'%®, using ATR technology. Originally planned for 2030, this project
could potentially be delayed to 2031-2032, therefore only reflected starting from the year
2035 in the figure below (only showing ‘key’ years 2030, 2035 and 2040).

The Figure 4-8 shows the potential, based on known market interest, of newly built
SMR/ATR facilities to produce low carbon hydrogen.

GW
2,5

1,5

0,5 1

2021 2030 2035 2040
Figure 4-8 Steam methane reforming production capacities

The Figure 4-9 shows the production of hydrogen and the corresponding consumption'®
of methane and electricity, based on hypothetical full load utilisation.

105 https://www.h2be.eu/ and internal data
1% Internal data
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Figure 4-9 Potential production of hydrogen and related consumptions

4.3.4 Electrolysis

Electrolysis produces green hydrogen if the electricity is generated from renewable
energy sources. This is for example the case for the HyOffWind project, with a capacity of
25 MW of green hydrogen to be produced by 2030'". Other projects are in development
and lead to the following potentials for 2030 and 2040 showed on Figure 4-10, again using
a hypothetical full load factor.

197 https://virya-energy.com/project/hydrogen/hyoffwind-h2/
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Figure 4-10 Electrolysis capacity potential’®

In terms of energy, the potential for electrolysis is shown on Figure 4-11, using a 100%
load factor and an efficiency of 70%"%°.
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Figure 4-11 Production potential from electrolysis

1% Internal data
109 https://2024.entsos-tyndp-scenarios.eu/wp-
content/uploads/2025/01/TYNDP_2024_Scenarios_Methodology_Report_Final_Version_250128.pdf
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4.4 Supply-demand balance

The supply-demand balance for molecules for 2030 and 2040 are illustrated in Figure
4-12 and Figure 4-13.

The maximal capacities (GW) per vector are translated into corresponding energetic
supply mix and compared to the respective demands.

For methane, if considering the actual and prospected entry and end-user capacity, a
match between supply and demand can be reached in both time horizons.

Regarding hydrogen and ammonia, the values from the demand scenarios can be
reached compared with the maximum supply potential (with hypothetical 100% load
factor). It indicates that transit to other countries would also be possible.

Note that the supply of ammonia in the figures below shows the full potential that could
be imported. If a part of this volume would be transformed to hydrogen, the available
capacity for ammonia consumption would be lower.
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Figure 4-12 Molecules supply-demand balance for 2030
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estimations based on input
data and no modulation

2040 Maximum Potential Capacity [GW] per vector Energetical supply mix in TWh (only final energy + feedstock)
Local Biomethane
Production
|
o R o — S
Fossil CH4 not included 71-117 TWh

Range of final demand in the 3 scenarios

B Biomethane local production

NH3 Cracking  SMR/ATR Electrolyser

‘ : ‘
oW

fe=—n
0.24

GW_elec

59 18

oW

—
13-24 TWh
Range of final demand in the 3 scenarios
I NH3 Cracking [l SMR/ATR [ Electrolyser

Haber-Bosch

0
« o H =

Note: showed value for Import Shipping NH3 includes 18-19 TWh
NH3 Cracking capacity Range of final demand in the 3 scenarios

Import shipping

Figure 4-13 Molecules supply-demand balance for 2040

5 Globalimport dependence

Once the final energy demand and supply is known, it is possible to perform an indicative
calculation of how much energy would still need to be found (on top of local production)
to fulfill this demand as requested by some stakeholders. Final results will only be
known after market simulations have been run and as such, several elements need to
be keptin mind when appreciating the results including:

- Biomass, waste and heat were excluded in the current balances;

- Molecules for electricity generation (in case the remaining need would not be
covered by electricity imports) were excluded;

- Energy demand for P2X transformations (for example electrolysers) were not
considered;

- No curtailment of electricity generation is assumed (ex-ante load factors are used
to get an estimation).

The result of the indicative calculation (including feedstock and international aviation) is
shown in the figure below.
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Figure 5-1Indicative evolution of energy dependance in the scenarios

In all scenarios the difference between local supply and demand is set to decrease both
in absolute as in relative numbers towards 2040. This decrease is due to two factors:

- A decrease in overall energy demand, driven by efficiency improvements of the
energy system and the final demand (insulation rates, electrification...)

- An increase in local energy supply, mainly driven by low-carbon electricity
generation and bio-molecules

The highest decrease in total energy demand is seen in the most electrified scenario
given the typically higher efficiencies of electrified solution (heat pumps, EV’s) than their

molecule counterparts.
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6 GHG emissions and management

6.1 Historical evolution of GHG

Since 1990 the total greenhouse gas (GHG) emissions in Belgium (excluding international
aviation and shipping''®) were reduced by 32% (in 2023).
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=—e—Total Gross Emissions (including int. aviation & shipping)

Figure 6-1 Evolution of GHG emissions since 1990 (Mt CO5¢)"""

The GHG emissions shown on Figure 6-1 can be further decomposed by sector. This
decomposition is shown on Figure 6-2. Since 1990 most of the emissions reduction came
from the industry sector, the power sector and the residential sector.

119 International aviation and shipping are considered apart since they are not fully accounted to the Belgian
reporting.
"1 Source: Common Reporting Table (i.e. CRT) for Belgium
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Figure 6-2 Evolution of GHG emissions in Belgium by sector (in Mt CO;.,) - excluding LULUCF''2

Those total GHG (i.e. greenhouse gas) emissions are composed of several
greenhouse gases: CO,, CH,, N.O, SF¢, HFCs, etc.

On the figure below it can be seen that CO, emissions represented 86% of the total GHG
emissions in 2021.
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Figure 6-3 Distribution of GHG emissions among the different greenhouse gases for 2021'"3

Those emissions are mostly due to energy related sectors, where CO, is emitted either
through combustion processes or through industrial processes. These sectors include

"2 Source: CRT Belgium
113 Source: CRT Belgium
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power plants, refineries, industry, buildings, transport, agriculture (combustion part). The
other 14% composed of CH4, N>O and HFCs are mostly emitted in the agriculture sector
(i.e. animals’ manure and enteric fermentation, fertilisers, etc.), in the waste sector (i.e.
waste disposal, water treatment, etc.) and as fugitive emissions. The estimation of the
non-CO, emissions will not be performed in detail in the context of this study.

The reported emissions are subject to different regulations and policies. Those will be
further detailed in Section 6.3.

6.2 Decarbonisation options

For the energy related sectors mentioned above, the following decarbonisation options
might be considered:

Table 6-1: Decarbonisation options

Decarbonisation

i Energy . .
Options . Industry Industry Buildings IAgriculture . i
@ Applicable :;ondst.flg:lon &(combust.) (process)  |(combust.) fransport (combust.) Aviation  Shipping

Not applicable

Technology change or
process modification
(+decarbonised vector)
Use of
decarbonised
molecules (H>, bio-
molecules, e-
molecules)
or decarbonised
electrons
Sobriety/sufficiency
and/or efficiency
measures

CcCs/ccu
at installation site

BECCS
(negative emissions)

Q00 & O
QO & O
000 O O
000 O O
000 O O
000 O O
000 O O
000 O O

Direct air capture
Compensation with DAC (not necessarily at the same location)

LULUCF

Trading of GHG

credits/certificates
(at client level or

country level)

These options are based on internationally recognised pathways, scientific studies and
policy frameworks (e.g. IPCC, EU long-term strategies, Transition Pathway Initiative) and
reflect the current understanding of measures that are technically available today or in
the near future.
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6.3 GHG regulation

To better understand the targets to be reached in terms of GHG emission reductions, itis
first necessary to clearly understand what the different regulation scopes are.

The table'* below summarises the repartition of the GHG emissions among the different
sectors between ETS'®(Emissions Trading System) and ESR (Effort Sharing Regulation)
scope (also including a part of the new ETS Il) and the implementation timing.

Table 6-2: Regulation scope and implementation timing

SECTORS I 2024 2025 2027

. Power production
nergy -
Refineries EU Emission Trading System

Large industries (EU ETS)

Aviation (partial)

EU Emission Trading
System (EU ETS)

Transport Shipping (partial)
Road
Residential

Commercial
Effort Sharing Regulation (ESR)
Small industries

Agriculture & Forestry
Waste

Please note that the following GHG are covered:

- EU-ETS: CO2, N,0 (mostly in chemicals), PFCs
- EU-ETS II: only CO,
- ESR:allGHG

6.4 GHG emission targets

Several ambitions exist in terms of GHG emissions reduction for different time horizons
and geographical scope. This section summarises them all.

At the European level, the European Commission has set or proposed the following
climate targets:

e By 2030: Alegally binding target’®to reduce net GHG emissions by at least
55% compared to 1990 levels. This target is enshrined in the European Climate
Law and supported by the "Fit for 55" legislative package.

4 Source: European Commission

115 Partial coverage for international aviation and shipping, as only a portion of the emissions are included in the ETS
scope (i.e. the ones that can be considered as emitted in the EU).

116 Source: https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal/delivering-
european-green-deal_en
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e By 2040: A proposed target'” to reduce net GHG emissions by 90% compared to
1990 levels. This target was proposed inJuly 2025 as an amendment to the
European Climate Law. Itincludes flexibility mechanisms, such as the use of high-
quality international carbon credits and domestic carbon removals and is
currently under discussion by the European Parliament and the Council.

e By 2050: A legally binding objective'® to achieve climate neutrality at European
level (net-zero GHG emissions). This is the cornerstone of the European Green
Deal andis also enshrined in the European Climate Law.

Those European targets are then translated into national targets for ESR emissions
and European targets for EU-ETS emissions, for different time horizons.

ESR 2030:

The transposition of the EU-level -55% target (compared to 1990) resulted in a Belgian
target of -47% (compared to 2005) for the ESR sector by 2030. However, the latest
consolidated NECP'"°, published on the 6th of October 2025, clearly states that this -
47% target does not need to be metin a single year (i.e. 2030). Instead, as stated in the
NECP, it is not solely assessed based on emissions in 2030, but rather represents a
cumulative obligation over the entire period from 2021 to 2030, based on an allocated
emissions budget.

In its NECP, Belgium states that although its projected emissions for 2030 fall short of
the annual target (-47%), the country expects to meet its overall ESR obligation due to
lower-than-anticipated emissions between 2021 and 2024. These emission reductions
were largely driven by warm winters and external crises, including the COVID-19
pandemic, the war in Ukraine, and the energy crisis, which led to reduced mobility,
economic activity, and energy consumption. Thanks to this early reduction, Belgium has
effectively created an emissions buffer. This allows it to justify slightly higher emissions
in the later years of the decade, including in 2030, while still remaining within the EU’s
legally binding carbon budget for the full 10-year period.

The validated NECP target for 2030 ESR emissions of -42.7% corresponds to the
aggregation of the regional targets'®’: -40% for Flemish Region, -47% for Walloon Region
and -47% for Brussels-Capital Region (compared to 2005).

7 Sources: https://climate.ec.europa.eu/eu-action/climate-strategies-targets/2040-climate-target_en and
https://commission.europa.eu/news-and-media/news/eu-climate-law-new-way-reach-2040-targets-2025-07-02_en
118 Sources: https://climate.ec.europa.eu/eu-action/european-climate-law_en and https://climate.ec.europa.eu/eu-
action/climate-strategies-targets/2050-long-term-strategy_en

18 https://www.nationalenergyclimateplan.be/be-pnec-update-2025-final.pdf

120 At Belgian level, the climate governance is decentralised, with responsibilities shared between the federal

government and the three regions. Each region has its own climate strategy and own ambitions towards 2050. The
federal and the regional plans are integrated into Belgium’s National Energy and Climate Plan (NECP), which outlines
how the country will meet its EU climate targets.
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ETS 2030:

Unlike the ESR sector, which is governed by national/regional targets, the Emissions
Trading System (ETS) operates at the EU level. For the period up to 2030, the EU has set
a binding target of a -62% reduction in ETS emissions compared to 2005 levels (i.e.
transposition of the -55% target compared to 1990).

Compliance is ensured through a cap-and-trade mechanism, where a gradually
decreasing cap limits the total amount of greenhouse gases that can be emitted.
Companies must hold allowances for each ton of CO, they emit, and the overall cap is
reduced annually to drive emissions down. Belgium, like all Member States,
participates in this system, but the target and enforcement are managed centrally
by the EU, meaning there is no national ETS target per se.

The following table summarises the emissions targets currently validated or proposed:

Table 6-3: Emissions targets

Climate policy

. Level 2030 2040 2050
instrument
Ney, .
Effort sharing regulation : 42.7% o ” Validated
(Non-ETS) Belgian Compared to 2005 Not yet specified Not yet specified
-40% i
Flanders Compared to 2005 Not yet specified Net zero @ EU level
Effort sharing regulation q -47% Not yet specified
(Non-ETS) Wallonia T Net zero @ WL level
-47% -69%
Brussels Compared to 2005 Compared to 2005 Net zero @ BXL level
- -62% o
EU - ETS European e T Not yet specified Global (ETS I/ll + ESR)
19 Net zero target
- TEn ifi @ EU level
EU - ETS 2 European Compared to 2005 Not yet specified
Total GHG European -55% Net zero @ EU level

Compared to 1990 Compared to 1990

Given the time horizon of this study, the targets for 2030, 2035 and 2040 will be
important to consider. However:

- Thereis currently no specific target set for 2035 (at EU or BE level)
- Therecent-90% proposal for 2040 from the European Commission has not been
adapted yet for the ESR emissions in Belgium or the ETS emissions at EU level.

In the absence of, currently, further direction from the competent authorities,
targets at Belgian level for 2035 and 2040 will not be set in the proposed scenarios.

Given that there is currently no defined target for 2035, and that there exists only a global
target proposition for 2040 at EU level, the following sections only present emissions
estimates for 2030 and 2040.
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6.5 Methodology used to estimate the GHG emissions linked to
the scenarios

To compute the estimated GHG emissions linked to the scenarios, the following
methodology is used.

Three categories of GHG emissions are considered:

- the energy or combustion emissions
- the process emissions
- the non-CO, emissions

6.5.1 Energy or combustion emissions

As the name suggests, those emissions result from the fuels combustion in the different
sectors. Only CO. emissions are considered as results from the following fuels
combustion: carbo-liquids (e.g. oil today), methane, solids fuels and non-renewable
waste.

Based on the energy demand for those energy vectors per sector (i.e. TWh) and the
historical emission intensity factors'®' (below), the CO, emissions resulting from the fuels
combustion can be computed.

Emission intensity factors: range in MtCO,/TWh (historical values from CRT tables):

- Methane: 0.190-0.230

- Carbo-liquids: 0.180-0.275
- Solid fuels: 0.340 - 0.400

- Waste: 0.350-0.460

Note that this computation estimates the worst-case scenario in term of CO;
emissions because it does not consider yet that a part (or all) of the fuel supply could
come from synthetic or biofuels. This can be taken into account in a second phase.

6.5.2 Process emissions from the industry

For the process emissions'?, only CO, emissions from the following industrial sectors
are considered: Iron & Steel, Chemicals, Non-metallic minerals.

Those process emissions will evolve based on:

- The assumed production level for a specific time horizon (i.e. 2030, 35, 40).
- The modification of the processes for each industrial subsector:

121 Emission intensity factors used in CRT tables.

122 Process emissions are greenhouse gas emissions released during industrial chemical or physical processes, not
related to fuel combustion. In Belgium, they are especially relevant in the chemical, non-metallic minerals, and iron &
steel sectors, where emissions result from reactions like calcination or iron ore reduction.
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o lron & Steel: the process emissions will depend on the technology choice:
either switching to DRI-EAF (Direct Reduced Iron — Electric Arc Furnace)
technology or keeping the same processes as today. Depending on the
scenario, the technology choice is different and so do the resulting process
emissions.

o Chemicals and petrochemicals: process emissions were
reduced/increased by taking into account process modifications/closures
and new projects. (i.e. reductions due to Yara direct imports of NH3,
closure of the oldest naphtha cracker from Total Energies, increase due to
H2BE, a new blue hydrogen production project).

o Non-metallic minerals: it is assumed that producing LC3 (Limestone
Calcined Clay Cement) cement can help to reduce the process emissions
due to the calcination of lime by 20% by 2050.

Around 15% of the process emissions are also non-CO, emissions as N.O and HFCs.
Those emissions are not considered within this section but in the next section.

6.5.3 Non-CO; emissions

The non-CO, emissions represented around 13.5 Mt CO..,in 2023. In line with regional
long-term climate strategies and objectives, these emissions are expected to be
progressively reduced or offset by 2050. Their evolution is not analysed within the scope
of this study. However, projections from the Belgian National Energy and Climate Plan
(NECP) for 2030, as well as from Compass Lexecon'?® for 2035 and beyond, are reused to
estimate the full emissions scope.

LULUCF (Land Use, Land-Use Change, and Forestry) represents another category of non-
CO, emissions, which are typically negative for Belgium, and must also be considered
when calculating the full emissions scope. Like the other non-CO, emissions, LULUCF
estimates are based on data from the latest Belgian NECP for 2030 and from Compass
Lexecon projections for 2035 and beyond.

6.5.4 Additional attention points

Please note that:

- these estimation results should not be interpreted as precise values, but
rather as indicative figures providing an approximation of the emissions
associated with the scenarios. They are intended to serve as a general guide and
will be compared against emission targets and ambitions to assess alignment,
identify any shortfalls, and evaluate progress.

- to compare with the emission targets mentioned in Table 6-3, there is a need to
distinguish ETS and ESR emissions for sectors which are partially covered by both

123 Projections made for Blueprint Study from Elia: Appendix H, page 245
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regulation scopes (i.e. industry and the power sector). To do so,
historical/projected distributions'* between ETS and ESR for those sectors are
used.

for the sake of estimating the full scope of emissions, the combustion emissions
from the power sector are derived from the Adequacy and Flexibility study from
Elia until 2035 and the Blueprint study from Elia afterwards. Note that this
concerns a very rough estimate as new model dispatch simulations are needed to
assess this correctly for each scenario.

forinternational aviation and shipping: only the emissions that can be assigned to
Belgium are reported under the ETS category. Following the long-term strategies
of the International Maritime Organisation (IMO) and the International Civil
Aviation Organisation (ICAO), the remaining emissions should also be
progressively reduced or offset by 2050.

the estimation of the total GHG emissions won’t be possible for 2050 without
quantifying the methane consumed in 2050.

124 ETS/ESR distributions used: historical (based on 2021 and 2023 data) and projections
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6.6 Estimation of GHG emissions linked to the scenarios

6.6.1 Carbon Capture and Storage (CCS) pathways

During the public consultation, numerous stakeholders have requested an assessment
of CCS (Carbon Capture and Storage) pathways, with a particular focus on estimating the
associated electricity demand. The figure below shows the trajectories'® considered for
each scenario.

Disclaimer: Fluxys chose to not present CCS volumes for 2050 and a range for 2040. This
approach reflects the current uncertainties surrounding the timing and scale of CCS
deployment, particularly in relation to CCS projects and market development on the
longer term.

Estimated CO, captured in industry (in Mt CO,)

20
15

10

2030 2035 2040

Figure 6-4 Estimated CO2 captured in industry (in Mt CO2)

In the short term (2030-2035), these pathways are informed by bottom-up data
provided by Elia and Fluxys clients, reflecting their communicated intentions
regarding CO, capture volumes and the corresponding electricity needs. On the map
below, sourced from a study'® commissioned by Voka, Port of Antwerp-Bruges, and
North Sea Port, information on the volumes and timelines associated with publicly

125 Simulation results (from Integration @Fluxys) could show more CO2 captured by 2040 for SMRs and power plants
compared to what is presented on the figure.

126 Studie conducted by Ortelius and commissioned by Voka, Port of Antwerp-Bruges, North Sea Port and in
collaboration with BASF Antwerp and Smart Delta Resources Flanders:
https://www.voka.be/sites/default/files/files/Vlaanderen/Diensten/Finale%20Rapport_Industrievisie_Ortelius.pdf
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announced CCS projects can be found. For the sake of clarity, none of these projects has,
so far, reached a Final Investment Decision (FID).

De vraag voor CO,-infrastructuur schaalt snel
op en vereist infrastructuur

KAIROS@C 1,4 Mt CO, vanaf 2029
1,7 Mt CO, vanatf H2BE Air-Liquide & BASF
2030-2035

Engie & Equinor

Zesta 2,5 Mt CO, vanaf
2030-2035
ArcelorMittal

11 Mt CO; vanaf GOA4ZERO

2029 ANTHEMIS
Holcim

08 Mt CO; vanaf
2030-2035

Heidelberg materials

Figure 6-5: Map of publicly announced CCS projects

For the longer term (2040-2050), this data is complemented by a top-down approach,
where scenario storylines guide assumptions about the share of residual emissions to
be captured. Additionally, external studies’*” have been consulted to estimate the CCS
potential towards 2050, helping to refine and validate the long-term projections.

Currently, the projected deployment of CCS technologies is primarily intended to
reduce emissions within the ETS sector. This is because the identified/projected
projects are largely industrial in nature, such as those in cement, steel, and chemical
sectors, and therefore fall under the scope of the EU ETS.

127 External studies:
e  EnergyVille PATHS 2050: 14-20 MtCO2 captured in 2050
e  Elia Blueprint study: 10-15 MtCO2 captured in 2050
e Integration study by fluxys: 25-35 MtCO2 captured in 2050
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6.6.2 Estimated GHG emissions for 2030

Based on the abovementioned methodology, the following estimation of the GHG
emissions for 2030 can be made on Figure 6-6.

Please note that on Figure 6-6 below:

- The bar named “NECP” on the emissions charts refers to the emissions
distribution as outlined in the most recent consolidated BE NECP.

- Theemissionreductions from bio-liquids, bio-methane, CCS/U and others are not
yetincluded for the ELEC, BASE and MOL scenarios.

- Theindustry sector includes refineries, and the combustion part of waste.

- The emissions from agriculture (combustion part) are aggregated with the
emissions from the building sector to reach the same sector distribution as in the
latest BE NECP.

- The non-CO; emissions exclude LULUCF projections.

,,,,,,,,,,,,,,,,,, . ESR emissions (Mt CO;,))  r—-------———
| Not included for 2030 for LULUCF not included | Worst case scenario |
.. | TFME scenarios: |
GHG emissions towards 2030 (Mt CO,.;) |- ccs 1
LULUCF not included } = Bio-methane, bio-fuels :
| ]
I I
I I
]

and other carbon neutral
fuels

= Other decarb. options
Int. transport (- ————

Non-C02
~Industry
N
Power & heat

Non-C02

ESR
Building + agric
Process
2005 2020 2021 2022 2023 NECP 2030 2030 2030
elec base mol
Industry
80 ETS emissions (Mt CO,..)
* I
Power & heat -28%
! - 6 ,,,,,,,J
ETS .

Int. transport

Transport [FX (partial)

-62% reduction Process

target at EU level
(comparedto 2005)

Building + agric [
528 Industry

Power & heat

2005 2020 2021 2022 2023 2030 2030 2030 2030

NECP elec base mol 2005 2020 2021 2022 2023 2030 2030 2030 2030

. NECP elec bhase mol
® ETS (excl. int. transport)

® Total ETS

Figure 6-6: Estimation of GHG emissions for 2030 — worst case

As seen on Figure 6-6, in the “worst case” estimation, the scenarios emissions exceed
the ESR target for 2030 (i.e. the NECP bar).

For the ETS scope, there is no target at Belgian level, but one can observe that the
estimated Belgian reductions from the scenarios are different from the European
target of -62%. However, it should be noted that the estimated ETS emissions in the
scenarios are in the same range as those presented in the NECP for 2030.
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On the Figure 6-7 below, the following emission reductions are integrated for the ESR
scope:

- Emission reductions of 0.65 Mt CO, by using the full bio-methane potential
identified by 2030

- Emission reductions between 2.5 and 3 Mt CO; by considering the REDII/Flemish
target/ambition regarding the blending of biofuels for transport in 2030 (i.e.
12.65%)

ESR emissions (Mt CO, _,)
excluding LULUCF

S

: Included for 2030 for TEME

| Scenarios:

: = Bio-methane: -0.65 MtCO,
|

|

68.5

Renewable fuels: -2.5 to -
3 MtCO,

Non-C02

Industry
Power & heat

Transport

Building + agric

2005 2020 2021 2022 2023 NECP 2030 2030 2030
elec  base mol

Figure 6-7: 2030 ESR emissions with additional emission reductions’?®

Those additional emission reductions help to narrow the gap with the 2030 NECP target
for the ESR scope.

To further narrow the gap with the ESR target outlined in the NECP, several
supplementary decarbonisation measures could be suggested (non-exhaustive list):

- Integrate LULUCF reduction of 1.1 MtCOxq

- Integrate additional reductions due to RED lll transposition at BE level (up to 1 to
2 MtCQ,) for the transport sector (to be confirmed)

- Apply sufficiency measures as described in Section 2.10, such as reducing
emissions by:

128 Please note that one must include LULUCF for 2005 (total = 81.6 MtCOzeq) to reach the -46.7 MtCOaeq With -42.7%.

155



fluxyscg ‘@_FF |

o 2.1 MtCO; for buildings (compared to the BASE scenario)
o 1.5MtCO; for transport (compared to the BASE scenario)
Additional

decarbon.
measures

ESR emissions in 2030 (Mt CO, )

Non-CO2
[ | Sufficiency
Industry I RED 11l min
I LULUCF as

Power & heat definedin NECP

Transport

I Includedfor 2030 for

TFME scenarios:

*  Bio-methane: -
0.65 MLCO,

*  Renewable fuels:
-1.5 to-3 MbCO,

D —

——————

Building + agric

MECP 2030 elec 2030 2030 mal
base

Figure 6-8: Use of additional decarbonisation measures for ESR emissions

As illustrated on the Figure 6-8 above, achieving the NECP target in the ELEC scenario
requires only a few extra decarbonisation actions, while the BASE and MOL scenarios
demand more decarbonisation measures to meet the same goal.

To make the BASE and the MOL scenarios compliant with the 2030 ESR target, other
decarbonisation measures could be suggested (non-exhaustive list):

- Use ETS-to-ESR flexibility mechanism. In the latest NECP, it is clearly stated that
Belgium already notified its intention to use 1.89% of the ETS-to-ESR flexibility
mechanism, corresponding to a total of 15.4 MtCO, over the 2021-2030 period.
This flexibility allows Belgium to make use of a limited quantity of EU ETS
allowances, as permitted under Regulations (EU) 2018/842 and (EU) 2023/857, to
cover part of its ESR emissions if they exceed its annual allocated limits. This
flexibility could contribute to effective emission reductions of around 1.5 MtCO,
(if evenly distributed over 2021-2030) or up to 3 MtCO; per year (if concentrated
over 2025-2030).
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- Produce/import between 6 and 12 TWh of additional renewable fuels (i.e. bio-
methane, bio-liquids, ...) on top of the already considered volumes. This would
result in additional emission reductions between 1.5 and 3 MtCO..

As previously stated, Elia and Fluxys are not responsible for choosing, prioritizing, or
calculating the costs/financing of additional decarbonisation measures to be
implemented at ESR or ETS level for any time horizon (i.e. 2030, 2035, 2040).

Regarding the ETS scope, the 2030 emissions could also be further reduced (non-
exhaustive list):

- Byusing the CCS volumes identified on Figure 6-4 (i.e. -2.93 Mt CO,).

- By integrating sufficiency measures (i.e. “2030 suff” bar on the figure below),
which help to reduce industry and process emissions by 1 Mt CO, (compared to
the BASE scenario).

These combined actions are illustrated on the Figure 6-9 below:

ETS emissions (Mt CO, )

B0

1%

r

Int, transport
(partial)

Process

Industry

Power & heat

CCs

2005 2020 2021 2022 2023 2030 2030 2030 2030 2030
MECP elec base mol suff

® NetETS (exd. int. transport)
® Total NetETS

Figure 6-9: ETS emissions towards 2030

Further emission reductions may also result from the implementation/transposition of
the RED lll directive at the Belgian level for the international transport sector; however,
these reductions have not yet been computed.
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6.6.3 Estimated GHG emissions for 2040

Based on the abovementioned methodology, the following estimation of the GHG
emissions for 2040 can be made on Figure 6-10.

Please note that on the figure below:

- Theemissionreductions from bio-liquids, bio-methane, CCS/U and others are not
yet included for the ELEC, BASE and MOL scenarios.

- Theindustry sector includes refineries, and the combustion part of waste.

- The emissions from agriculture (combustion part) are aggregated with the
emissions from the building sector to reach the same sector distribution as in the
latest BE NECP.

- The non-CO; emissions exclude LULUCF projections.

- Currently, Belgium does not have an ESR target set for 2040. The -90% shown on
the chartis purely indicative.

- The latest BE NECP does not provide a specific value for the estimated GHG
emissions in 2040. As such, any figures referenced here for 2040 are derived from
scenario modelling and do not reflect an official NECP estimate.

ESR emissions (Mt CO, )
84 LULUCF not included

Not included for 2030:

Ccs

Bio-methane, bio-fuels
and other carbon neutral
fuels

- Other decarb. options

GHG emissions towards 2040 (Mt CO, eq)
LULUCF not included

e

Non-C02
Industry
“Power & heat

Transport

Int. transport

Non-COZ

ESR
Process Building + agric

2005 2020 2021 2022 2023 -90% 2040 2040 2040

Industry indicativeelec base  mol

b ETS emissions (Mt CO, _.)

Power & heat
-36,3%
51 1
IR

Int. transport
(partial)

61 a0

ETS

Transport

-XX% reduction target.
At least lower than

Building + agric [ Process

-62%at EU level
2005 2020 2021 2022 2023 2040 2040 2040 (compared to 2005)

elec base mol

Industry

Power & heat

2005 2020 2021 2022 2023 2040 2040 2040
elec base mol

® ETS (excl. int. transport)
® Total ETS

Figure 6-10: Estimation of GHG emissions for 2040 — worst case

Currently, there are no specific targets for 2040 regarding ESR emissions at the Belgian
level or ETS emissions at the European level. As a result, it is not possible to directly
compare the 2040 GHG emission estimates from the scenario with official targets.

However, in both cases for ESR and ETS emissions, additional measures and flexibilities
could be used to further reduce GHG emissions across sectors. According to the
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European Commission’s 2040 climate target proposal'®, these flexibilities are designed
to support a pragmatic and cost-effective pathway toward achieving a 90% net reduction
in GHG emissions by 2040, compared to 1990 levels.

Under the ESR, while specific national targets for 2040 are not yet defined, the
proposal acknowledges that enhanced sectoral flexibilities will be considered in
future legislation. These may include cross-sectoral coordination and integration
of removals.

For the EU ETS, the proposal introduces the possibility of using domestic
permanent removals (e.g. via CCS, DAC (Direct Air Capture), LULUCF) within the
ETS framework.

Additionally, the Commission includes the possibility of a limited use of high-
quality international carbon credits (starting in 2036) from partner countries with
targets and climate action that aligns with the objectives of the Paris Agreement.

All those potential flexibilities/decarbonisation measures are summarised in Table 6-1.

On the Figure 6-11 below the following additional decarbonisation measures are
integrated for the ESR scope:

Emission reductions of 1.2 Mt CO, by using the full bio-methane potential
identified by 2040.
Emission reductions between 2.5 and 3 Mt CO; by considering the REDII/Flemish
target/ambition regarding the blending of biofuels for transport (same biofuel
volume as for 2030).
Emission reductions from sufficiency measures (i.e. “2040 suff” bar) as
described in Section 2.10, such as reducing emissions by:

o 2.4 MtCO; for buildings (compared to the BASE scenario)

o 1.8 MtCO; for transport (compared to the BASE scenario)

o 0.2 MtCO, for small industries (compared to the BASE scenario)

12 Sources: https://commission.europa.eu/news-and-media/news/eu-climate-law-new-way-reach-2040-targets-
2025-07-02_en and https://climate.ec.europa.eu/eu-action/climate-strategies-targets/2040-climate-target_en and

https://ec.europa.eu/commission/presscorner/detail/en/qganda_25_1688
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Figure 6-11: 2040 ESR emissions with additional emission reductions

To further reduce ESR emissions in 2040, several supplementary decarbonisation
measures could be suggested (non-exhaustive list):

- Integrate LULUCF reduction of 1.8 MtCOxq

- Integrate additional reductions due to RED lll transposition at BE level for the
transport sector (to be confirmed)

- Integrate emissions reductions due to additional productions/imports of
renewable fuels (bio-methane, bio-liquids, etc).

Regarding the ETS scope, the 2040 emissions could also be further reduced (non-
exhaustive list):

- By using the CCS volumes identified on Figure 6-4 : i.e. a range between 10 and 20
Mt CO,).

- By integrating sufficiency measures (i.e. “2040 suff” bar) which help to reduce
industry and process emissions by 4 Mt CO, and by 0.6 Mt CO, for international
transport (compared to the BASE scenario).

These combined actions are illustrated on the Figure 6-12 below:
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ETS emissions (Mt CO, )
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Figure 6-12: ETS emissions towards 2040

Further emission reductions may also result from the implementation/transposition of
the RED Il directive at the Belgian level for the international transport sector; however,

these reductions have not yet been computed.
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7 List of Abbreviations

AC

AdegFlex

AFIR

BECCS

BEV

BF

BOF

CBAM

CCGT

CCS/CCUS

CHP

COP

CRM

DAC

DC

DRI

DSO

EAF

EEZ

ENTSO-E /ENTSOG

Alternating Current

Adequacy and Flexibility
studies (Elia)

Alternative Fuels
Infrastructure Regulation

Bioenergy with Carbon
Capture and Storage
Battery Electric Vehicle

Blast Furnace

Basic Oxygen Furnace

Carbon Border Adjustment

Mechanism

Combined Cycle Gas
Turbine

Carbon Capture and
Storage / Utilisation

Combined Heat and Power

Coefficient of Performance

Capacity Remuneration
Mechanism

Direct Air Capture
Direct Current

Direct Reduced Iron
Distribution System
Operator

Electric Arc Furnace

Exclusive Economic Zone

European Network of
Transmission System

GHG

HDD

HP

HVAC

HVC

ICE

LC3

LNG

LPG

LULUCF

MTO

NDP

NECP

NTC

OCGT

OPS

PDH

PEZ

PHEV

PV

Greenhouse Gas

Heating Degree Days

Heat Pump

Heating, Ventilation and
Air Conditioning

High-Value Chemical

Internal Combustion
Engine

Limestone Calcined Clay
Cement

Liquified Natural Gas

Liquified Petroleum Gas

Land Use, Land-Use
Change and Forestry

Methanol-to-Olefins

Network Development
Plan

National Energy and
Climate Plan

Net Transfer Capacity
Open Cycle Gas Turbine
Onshore power supply
Propane
Dehydrogenation Plant
Princess Elisabeth Zone
Plug-in Hybrid Electric

Vehicle

Photovoltaic
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EPB(D)
ESR

ETS / ETS2
EV

FEC

FLAP-D

elia

Operators for Electricity /
Gas

Energy Performance of RES
Buildings (Directive)

Effort Sharing Regulation SMR
Emissions Trading System TSO
Electric Vehicle TYNDP

Final Energy Consumption VOM

Frankfurt, London,
Amsterdam, Paris, Dublin

Renewable Energy
Sources

Steam Methane
Reforming

Transmission System
Operator

Ten-Year Network
Development Plan

Variable Operation and
Maintenance
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