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This update of France’s integrated national energy and climate plan is based on three national planning and
governance documents on energy and climate, currently under revision.

The construction of these strategies is a planning exercise aimed at setting, among the various possible pathways
and despite uncertainties, an energy and climate target scenario based on a set of measures and assumptions,
intended to guide collective action. This process is iterative and continuously improving.

Since 2021, the Government has focused on the 2030 horizon of the National Low Carbon Strategy (SNBC), which
is an important step in putting France on the right path towards achieving carbon neutrality in 2050. Work is
ongoing until 2050. Draft national programming and governance documents on energy and climate will be
subject to public consultation in the coming months.

This update reflects, by date, the targets that France sets itself up to 2030 for each sector, and up to 2035 for
the energy sector. Trajectories beyond these time horizons will be updated once the national documents have
been formally adopted, for example in the context of the biennial progress report.
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SECTION A: NATIONAL PLAN

1. Outline and procedure for drawing up the plan

1.1. Summary

1.1.1 Context and objective

This update of France’s integrated national energy and climate plan is based on three national planning and
governance documents on energy and climate, currently under revision and whose drafts will be subject to
public consultation in the coming months:

e the multiannual energy programming (EPP), which sets out the priorities for public action in the field
of energy for the next 10 years, shared in two 5-year periods. It deals with all energy sources and all
the pillars of energy policy: managing energy demand, promoting renewable energies, ensuring
security of supply, controlling energy costs, balanced development of networks, etc. It makes it possible
to build a coherent and credible strategy for decarbonising the French energy mix and strengthening
the country’s energy sovereignty by exiting fossil fuels;

e the National Low-Carbon Strategy (SNBC), which is France’s roadmap for climate change mitigation
policy. It provides guidance for implementing the transition to a low-carbon economy in all sectors of
activity. It sets targets for reducing greenhouse gas emissions at France level in the short/medium term
—carbon budgets — and aims to achieve carbon neutrality, i.e. net-zero emissions, by 2050;

e the National Plan for Adaptation to Climate Change (PNACC) aims to protect citizens and prepare
territories, the economy and the environment for the impacts of climate change. It is based for the first
time on a reference warming trajectory of 2 °C in 2030, 2.7 °C in 2050 and 4 °C in 2 100 in hexagonal
France compared to the pre-industrial era. This trajectory, which corresponds to the trend scenario
according to the IPCC, is intended to serve as a reference for all climate change adaptation policies and
actions in France.

The principle of drafting the SNBC and the EPP was introduced by the Energy Transition for Green Growth Act
(LTECV) of 17 August 2015. The National Low-Carbon Strategy (SNBC 2) and the carbon budgets in force (2019-
2023, 2024-2028, 2029-2033) were adopted by decree on 21 April 2020 (Decree No 2020-457). The multiannual
energy programme for the period 2018-2028 was adopted by decree on 21 April 2020 (Decree No 2020-456).

EPP and SNBC are united by a compatibility link: the LTECV stipulates that the EPP must be compatible with the
SNBC and the greenhouse gas emission reduction targets set out in the carbon budgets. The EPP energy scenario
is the same as the SNBC energy scenario for the period it covers. Thus, from the point of view of energy
consumption and the energy mix, the EPP focuses on the first ten years of SNBC. In the EPP, these ten years have
an operational objective for state action on the decarbonisation of energy: for example, she mentionedthe pace
of calls for projects for the deployment of renewable energy in France. The continuation of the SNBC projection
up to 2050 is a possible path towards achieving France’s greenhouse gas emission reduction targets. SNBC also
addresses all other greenhouse gases that are not dealt with in the EPP framework. In terms of geographical
scope, the EPP covers only mainland France, whereas SNBC also covers Corsica and overseas departments. As a
result, the elements incorporated in the PNIEC may show slight variations in the perimeter.



The LTECV provides for the review of these two documents every five years. The EPP and SNBC are currently
undergoing a full review cycle that started in 2021 and is continuing.

The preparation of future editions (third editions of SNBC and EPP) of these strategic documents is fully
articulated. It is part of the ‘ecological planning’ project *launched in 2022. The preparation process for the
future SNBC 3 and EPP 3 takes place in a particular context linked to the significant increase in European climate
ambition, which has been reflected in the adoption of the ‘Fit for 55’ package.

There are many challenges in developing them. Inaddition to translation for France of the increase in this
ambition (significant increase in milestone 2030, distribution of the additional effort between the various
sectors and definition of the additional sectoral measures needed), work on the preparation of the future SNBC
3 and EPP 3 also focuses on strengthening the link between national climate and energy objectives and
territorial planning, putting in place tailored accompanying measures, in particular for households and
businesses, and taking better account of future climate change.

The construction of these strategies is a planning exercise aimed at setting, among the various possible
pathways and despite uncertainties, an energy and climate target scenario based on a set of measures and
assumptions, intended to guide collective action. This process is iterative and continuously improving: it
consists of readjusting trajectories and levers of action along the water, in order to ensure that the objectives
are met by identifying additional measures to compensate for the risk areas identified in the modelling. The
iterative nature of this method means identifying levers, assessing its impact, comparing it with the overall
climate target and restarting it if it is not achieved. It gradually incorporates the new data available and the
effect of the envisaged measures.

Since 2021, the Government has focused on the 2030 SNBC 3 horizon, which is an important step in putting
France on the right path towards achieving carbon neutrality in 2050. Work on the 2030-2050 horizon has been
ongoing.

The construction of this strategy is therefore not finalised. For the 2030 horizon, the trajectories will continue,
until the final adoption of the SNBC 3 in 2025, to be reassessed in the light of new knowledge on each of the
levers in order to put it on a long-term path in line with the achievement of our objectives.

In order to place citizens and businesses in the necessary transformation effort, the Government is paying
particular attention to the many potential co-benefits of the green transition. The levers to reduce emissions,
which have a positive impact in terms of local jobs, improve French living comfort and health, or make it possible
to resolve financial equations that are sometimes difficult for households or increase the competitiveness of
businesses through the exit from fossil fuels, will be systematically favoured.

Prior to their adoption by decree, the SNBC and EPP projects will be subject to regulatory consultations with
stakeholders and the public, in accordance with the principle of public participation enshrined at constitutional
level in France and in European law: consultations under Directive 2001/42/EC, as well as consultations
withenergycompetent authorities, the High Council for Climate Change, the Assembly of Corsica, the overseas
communities, the National Council for the Assessment of Standards, the National Council for Ecological
Transition, the regulatory impact of the General Secretariat of the Government and the public.

L https://www.Gouvernement.fr/france-nation-verte



This integrated national energy and climate plan for France is based on ecological planning work, in which
several citizens’ consultations were held, in particular, on French energy policy. It is thus based on the
preliminary elements of the forthcoming public consultation documents presenting the first broad
orientations of the SNBC 3 and EPP 3 mentioned above, while respecting the general framework set out in
Annex | of the Regulation on the Governance of the Energy Union.

This French strategy aims to enable France to meet its European energy and climate objectives. The table
below summarises these broad objectives and orientations and compares them, where they exist, with

European objectives.

Objective Horizon Forecast (as currently modelled)
Final energy | National Objective: move
consumption? towards —30 % in 2030
compared to 2012 (i.e.
1243 TWh or 106,9 Mtoe) 2030 1381 TWh
EU target of 28.6 %
compared to 2012
Primary energy EU target of —36 %
consumption? compared to 2012 2030
(1844 TWh or 158,6 2239 TWh
Mtoe)
Primary energy Reduce coal-based
consumption for energy primary ehergy 2030 and 26 TWh in 2030 and 21 TWh in
use — Charbon consumption by 70 % in 5035 5035
2030 and 75 % in 2035
compared to 2012
Primary energy | Reduce natural gas-based
consumption for energy primary enerey 2030 and 260 TWh in 2030 and 173 TWh
use — Natural gas consumption by 40 % in 2035 and 2035
2030 and 60 % in 2035
compared to 2012
Primary energy Reduce primary energy
consumption for energy consumption based on 2030 and 359 TWh in 2030 and 216 TWh
use - Petroleum petroleum products by 5035 and 2035
products 50 % in 2030 and 70 % in
2035 compared to 2012
Final renewable energy Renewable targets by
consumption sector:
In 2030:
MINUTES: 54 to 60 GW 2030 ~ 570 TWh in 2030
Terrestrial Eolien: 33 to
35 GW
Eolien at sea: 3.6 GW

2Final energy consumption: according to the scope of the EED (2023/1791/EU)
3Primary energy consumption: according to the scope of the EED (2023/1791/EU)




Hydropower (including
STEP): 26.3 GW
Renewable heating and
renewable cooling:
297 TWh
Biofuels: 48 TWh
Biogas: 50 TWh

Share of renewable
heating and cooling in | National target of 45 % in 2030 and 297 TWh in 2030 and between
heating and cooling 2030 and 55 % in 2035 2035 330 and 419 TWh in 2035
consumption
Indicative national target
Share of renewable of 49 % in 2030 Achievement of the 49 % target
. - 2030 .
energy in buildings in 2030
EU target of 49 % in 2030
Nuclear production | 9,9 GWe of new capacities 9.9 GW of new capacities
- . 2026 .
capacities committed by 2026 committed
Carbon intensity  of | Reduction of greenhouse 2030 and 48 TWh in 2030 and 90 TWh in
energy used in the | gasemissions by 14.5 % in 5035 5035
transport sector 2030 and 25 % in 2035
Renewable gas Gas injection of 15 %
production capacity renewable gases into the 2030 44 TWh/year
gas network in 2030
Flexibility installed
capacity 6.5 GW of demand response
(PPE 2019-2028) in 2028, to be
reassessed in the context of the
future EPP and in relation to the
new EMD provisions.
2028 Between 28 and 68 GW of
additional flexibility
Aim to develop flexibilities | 2030/2035 requirements (including
production, demand, storage)
according to RTE’s report ‘Energy
Beans 2050’. Work is under way
2050 . -
to specify future objectives, on
the basis of the dedicated
chapter of RTE’s forecast
balance, which will soon be
published.
GHG emissions other | Reduction of greenhouse 271 MT COzeq in 2030, i.e. -50 %
than LULUCF gas emissions by -50 % in 2030 compared to 1990
2030 compared to 1990
GHG emissions Reaching carbon neutrality 2050 Objective not assessed at this

in 2050

stage




ESR Regulation — target

Reduction of greenhouse

215 MT (compliance with the

average of the years 2016
to 2018 (-25 MtCO2) and
2030

France gas emissions by -47.5 % in 2030 trajectory with a small surplus at
2030 compared to 2005 the end of the period)
Land use, land use The well in 2030 is currently
change and forestry LULUCF sink gain projected to — 18 MtCO.,
(LULUCF) — target France | (agriculture + forest) of 7 compared to -31 MtCO.. As a
MtCO; between the 5030 result, 13 MtCO2 would be

missing in relation to our targets,
although there is considerable
uncertainty about these

projections.

Tablel: Summary of the main orientations of the French Energy and Climate Strategy

1.1.2 Political, economic, environmental and social context when drawing up the plan

During the energy crisis following Russia’s invasion of Ukraine, France used existing schemes or mobilised new
ones to protect consumers. These mechanisms, which are consistent with European law, both Directive
2019/944/EC and the applicable State aid guidelines, have been regularly revised in order to adapt consumer
protection to the situation of energy prices, in order to cushion the impact of the surge in energy prices for
households, in particular the most vulnerable ones, and businesses in 2028.

Tariff shields have been put in place to protect households from unprecedented increases in energy prices:

- Gases: reference tariff set at its November 2021 level, then limiting the increase to 15 % in 2023, State
aid to reduce the price of market offers to an equivalent price, aid to households in collective heating
using natural gas;

- Electricity: limiting the increase in regulated electricity sales tariffs in February 2022, then limiting the
increase to 15 % in February 2023 and to an additional 10 % in August 2023, reducing the excise duty
on electricity to its minimum permitted level, aid for collective housing;

- Fuels: rebound on fuel in 2022, followed by targeted fuel compensation in 2023.

During the winter truce, between® November and 31 March, energy suppliers are obliged to maintain the supply
of natural gas and electricity to their customers in arrears. On the other hand, electric power may be reduced,
except for the most vulnerable households, defined as those eligible for the energy cheque. Apart from the
winter truce, if a supply interruption is envisaged, its implementation is strictly regulated for all households
(relaunch letters, deadlines, information to social services by the supplier when the food has not been restored
within five days of the cut).

Furthermore, since 1 April?°%3, a minimum electricity supply period of 60 days has been put in place for the
beneficiaries of the energy voucher and the Housing Solidarity Fund, prior to any outage in the event of unpaid
payments, including outside the winter truce. During this period, the electricity supply is maintained at 1kVA, to
give the consumer and supplier time to find a solution to the household situation.

In addition to these preventive measures, France also has corrective measures to help small households pay
their energy bills. Generalised in 2018, the energy voucher is state aid to small households to help them pay
their energy bills, regardless of the type of heating (electricity, gas, wood, fuel oil, LPG, etc.) or energy renovation
works. State aid earmarked for household energy expenditure is the tool that mitigates the cost of the transition
on small households and is an essential element in ensuring a just transition.



Based on income and household composition (all persons living under the same roof), it is granted on the basis
of the reference tax income per consumption unit (RFR/UC). Households do not have to take any steps to obtain
it, it is sent to them automatically on the basis of the data in the possession of the tax administration. In 2022,
5.8 million households benefited from the energy voucher, ranging from EUR 48 to EUR 277. 82.6 % used it.

An exceptional energy voucher of EUR 100-200 was allocated to the 40 % of the smallest households between
the end of 2022 and early 2023 to help these households cope with bill increases.

The modalities for the evolution of the energy voucher after the abolition of the housing tax needed to target
beneficiary households are being developed. Improvements to the scheme could also be explored as part of this
reform. The integration of the energy voucher into the French Services package since 1 January?%?* will make it
possible to increase information and support for beneficiary households to facilitate the use of the energy
voucher and associated rights.

1.1.3 Key strategies and measures on the five dimensions of the Energy Union

In general, presentation according to dimensions and sectors should not forget that several measures have
cross-cutting effects and contribute to several objectives. For example, measures to reduce greenhouse gas
emissions generally have positive effects on air pollutants and in many cases lead to very substantial
improvements in energy efficiency. In other cases, it is important to be vigilant about potential adverse effects
(e.g. impact of the development of energy wood on air quality). The work on the scenario underpinning the EPP
and SNBC, which is still ongoing, is an opportunity to have a holistic and cross-cutting view on the different
dimensions and sectors.

1.1.3.1 Climate policy
The National Low-Carbon Strategy

The National Low-Carbon Strategy (SNBC) was established by Law No 2015-992 of the
17 August 2015 on the energy transition for green growth. It is a strategic document that sets out France’s
roadmap to pursue its climate change mitigation policy and meet its short-, medium- and long-term greenhouse
gas (GHG) emissions reduction targets. It constitutes one of the two strands of French climate policy, alongside
the National Plan for adapting to Climate Change (Plan national d’adaptation au changement climatique,
PNACC).

This roadmap shall include:

e A long-term objective: achieving carbon neutrality in 2050 (carbon neutrality is a balance between
greenhouse gas emissions and removals, for example through our forests) and reduce the French
carbon footprint;

e A target path to achieve this: the Government shall establish a credible path towards the long-term
objective, based on a set of measures and assumptions;

e carbonbudgets: these are ceilings for greenhouse gas emissions not to be exceeded, expressed as an
annual average per 5 year period, in million tonnes of CO2equivalent, broken down by sector of activity
and per greenhouse gas;

e public policy guidelines to achieve these objectives (sectoral, governance and cross-cutting guidelines)
and monitoring indicators.

The SNBC in force is SNBC 2, adopted by decree in April 2020. It aims to reduce France’s gross greenhouse gas
emissions (excluding the land and forests sector) by at least 40 % in 2030 compared to 1990, and to achieve



carbon neutrality in 2050. Thelaw provides for the revision of the SNBC every five years, which makes it possible
to take account of the uncertainties inherent in this planning by integrating the results and developments
observed over time.

Work on the preparation of SNBC 3 has been ongoing since 2021. The new SNBC (SNBC 3) will set a path towards
higher targets, in particular the -50 % reduction in our gross greenhouse gas emissions (excluding emissions and
removals associated with land use and forestry) between 1990 and 2030, in line with the European Green Deal.

At that time, the government has focused on the 2030 horizon and work is continuing on the 2030-2050
horizon. This horizon is subject to greater uncertainty and deserves specific consideration in relation to the
closing issues of each sectoral decision. The final version of the future SNBC will set a framework for action for
2030-2050 to guide collective action.

Carbon budgets: a key tool to steer the GHG emission reduction trajectory

The SNBC sets carbon budgets, i.e. greenhouse gas emission ceilings not to be exceeded at national level over
five-year periods. They define in the short and medium term the target trajectory for reducing greenhouse gas
emissions, in line with France’s Community and international commitments. They shall be broken down:

e by major sectors: semitters covered by the EU emissions trading scheme, drivers coveredby the ESR
Regulation (transport, buildings, agriculture, waste, energy and industry not covered by the ETS) and,
since 2019, negative emissions linked to land use, change of land allocation and forestry)

e by main areas of activity (transport, buildings (residential and tertiary), industry, agriculture, energy
production and waste)
e and indicatively in annual tranches per greenhouse gas.

The first three national carbon budgets were adopted by decree in 2015 together with the first SNBC (covering
the periods 2015-2018, 2019-2023 and 2024-2028 (Decree No 2015-1491 of 18 November 2015)). Every 5 years,
a new carbon budget is defined when the SNBC is revised and the ‘future’ budgets are adaptedif necessary to
reflect the updates in the French climate strategy, for example to raise our targets as is the case under Fit-for-
55, or to take account of new data, for example, on the state of the French carbon chip.

TheSNBC 2 (in force), adopted in 2020, set the 2th, 3th and 4th carbon budgets covering the periods 2019-
2023, 2024-2028 and 2029-2033, in line with the French climate ambition at the time of reducing France’s gross
greenhouse gas emissions by at least 40 % in 2030 compared to 1990 and achieving carbon neutrality in 2050
(cf. Decree No 2020-457 of 21 April 2020 and table below).

SNBC 3 will reflect the new French objectives following the adoption of the European Fit-for-55 package®*.

4 Within this framework, the 3th2" 4thca™on budgets (2024-2028 and 2029-2033) will be updated, in line with France’s new climate ambition
for 2030 and the 5th carbon®udet will be established (2034-2038 period). They will be laid down by decree when the SNBC 3 is adopted. A
first provisional estimate of the 3th and 4th carbon budgets can be found in the remainder of the document. SNBC 3 will also set indicative
carbon budgets for the carbon footprint and international bunkers.



Table 2: Carbon budgets established by Decree No 2020-457 of 21 April 2020 (technically adjusted in 2024°)

Average annual emissions Reference years (Inventory | 2th carbon 3th carbon 4th carbon
(in Mt COzeq) 2024) budget budget budget
Period| 1990 2005 2015 2019-2023 | 2024 -2028 | 2029 -2033

Total (excluding LULUCF) 539 550 454 420 357 299
Total (with LULUCF) 521 497 417 377 315 253
Of which ETS sector
(excluding international and 100 99 81 67
domestic aviation)
of which ESR sector 350 316 271 227
of which domestic aviation 4 5 5 4
of which LULUCF sector — 18 — 53 — 36 — 43 — 42 — 46

A key indicator for monitoring the implementation of the strategy is the comparison of France’s emissions
(based on the most up-to-date inventories) with the carbon budget for the period under consideration,
including in sectoral terms. This comparison shows in particular the recent impact of past measures.

The 2 SNBC carbon budget for the period 2019-2 023 in gross terms (420 Mt COzeq/year on average®) should
be respected (based on the pre-estimate for 2023 of Citepa’). For the time being, for the period 2019-2023,
the annual average of gross emissions is estimated at 400 Mt COzeq (see details in section 1.2.2). The final
balance of this carbon budget will be drawn up in 2025 on the basis of consolidated data from the CITEPA
National GHG Emissions Inventory for the year 2023.

Current policies and measures for the decarbonisation dimension

5 The Environmental Code (Article D. 222-1-B) provides for a technical adjustment of the carbon budgets for each period if changes in the
methodology of greenhouse gas emission inventories lead to changes of more than 1 % of the values of the reference years used for the
SNBC scenarios (1990, 2005 and 2015). These ‘technical’ adjustments are intended to maintain the consistency of the trajectory initially
chosen, maintaining the same sectoral and gas reductions in ‘relative value’ compared to 2005. The Code foresees that this technical
adjustment will take place at the time of closure of the carbon budget (the final balance of the 2019-2023 carbon budget will be drawn up
in 2025 on the basis of updated inventory data (Secten 2025)). Nevertheless, in order to maintain annual consistency with the trajectory
initially chosen in the SNBC, carbon budgets may also be adjusted, indicatively and provisionally, over a period of time, in the light of
methodological developments in the national greenhouse gas emissions inventory. The HCC carried out in its 2024 annual report the
technical adjustment of the indicative annual carbon budgets for the second period, in the light of Citepa’s 2024 national greenhouse gas
emissions inventory (Secten 2024) and published the adjustment methodology (see page 68).

6 Technically adjusted carbonbudgets in 2 024 in accordance with the Environmental Code (Article D. 222-1-B).

7 Citepa Inventory, Secten 2024



Asemissions from energy combustion account for around 70 % of France’s greenhouse gas emissions,
thedecarbonisation of energy is essential to achieve the emission reduction targets. This is done through four
pillars: sobrisummer energy, energy efficiency, the acceleration of all renewables and the relaunch of nuclear
power. The EPP defines the state’s action over the next ten years to reduce energy consumption in all sectors
and decarbonise the energy mix.

For non-energy emissions, in the waste sector, the Circular Economy Roadmap published in 2018, as well as the
Law on Combating Waste and the Circular Economy published in 2020, aim at better production (eco-design,
incorporation of recycled materials), better consumption (development of reuse and repair, longer product
lifespan), better waste management (optimisation of waste sorting, development of recycling and recovery) and
mobilising all actors.

In the agriculture sector, several strategies and plans contribute to the climate and agro-ecological transition
and will reduce direct and indirect greenhouse gas emissions, such as the National Strategic Plan 2023-2027, the
National Strategy on Plant Proteins, the Bio Ambition Programme and the plan to teach how to produce
otherwise. In addition, the French Government’s 2030 investment plan, worth EUR 54 billion, launched in 2021,
includes an agricultural component, which aims to speed up the adaptation of tools and change in practices. The
ongoing work on the Third National Climate Change Adaptation Plan (NCDP) to be consulted includes a
component targeting sectors identified as particularly vulnerable to climate change, including the agricultural
sector, and could include actions to engage the sector towards resilient and low-carbon models (diagnosis of
resilience, preservation of cultivated biodiversity, reduction of water and input consumption). France also
defends the strengthening of the environmental ambition of the Common Agricultural Policy (CAP). In addition
to the development of agricultural practices, measures resulting from the General Food States organised by the
Government in 2 017 are intended to influence demand and consumption in the agri-food sectors, such as
regulating the minimum share by 2022 of local agricultural products or under quality marks served in mass
catering, and the introduction of diagnostics prior to the approach to combating food waste which are
compulsory for all mass catering operators.

As regards the land use, land use change and forestry (LULUCF) sector, policies and measures to ensure
compliance with Regulation (EU) 2018/841 are based in particular on agro-ecological practices (planting and
sustainable management of hedges, agroforestry, carbon farming, etc.), on the one hand, and boosting forest
management on the other, but also in the longer term of a strategy for adapting French forests. In particular, as
regards the woodwood sector, four levers are identified as complementary: carbonequestration in the forest
ecosystem, carbon storage in wood and wood-waste products, the substitution of energy-intensive materials by
bio-based products and the energy recovery of bio-based products or waste from such products that replace
fossil fuels

Several national strategies and plans aim to activate these various levers, including the national bioeconomy
strategy, the national forest and timber programme, the national biomass mobilisation strategy, and the forest-
based sector strategic contract.

These strategies have been strengthened through public aid in the sectors concerned through various calls for
projects during the Relance Plan or France 2030, in particular the renewal of forestry, the Constructive Bois
System (SCB) and Biomasse Chauffage pour I'Industrie du bois (BCIB). They are also supported by certain
elements of EU law, in particular the sustainability requirements for bioenergy defined by RED II.

The broad guidelines planned in the National Low-Carbon Strategy (SNBC)



The current SNBC (SNBC 2) formulates 45 guidelines for public policies, both cross-cutting and sectoral, to
implement the transition to a low-carbon economy and to achieve carbon neutrality by 2050.

SNBC 3 aims to achieve carbon neutrality by 2050 and reduce France’s carbon footprint, taking into account
imported emissions (beyond France’s international commitments on its territorial emissions). To deliver on
these targets, the 2030 horizon is an important milestone. In line with the new European climate ambition,
France has set itself the target of a gross reduction in its GHG emissions of -50 % in 2030 compared to 1990
(i.e. reaching a target of around 270 MtCO 2 eq?®) (up from -40 % until then).

In order to meet these targets, France will now have to reduce its greenhouse gas emissions by 5 % each
yearbetween 2023 and 2030, compared with an average annualreduction of 2 %between 2017 and 2022. This
acceleration requires all efforts and transformations in all GHG emitting sectors of our economy.

Inthis context, the ongoing work at national level is being carried out with a view to making SNBC 3 a robust
and shared operational and programmatic planning tool capable of giving the various actors a clear view of the
actions to be taken and to secure the achievement of our climate objectives.

Thelevers of measures identified and quantified to achieve the green transition affect all dimensions of the
economy and life of French people: managing transport demand, modal shift, increasing occupancy rates for
passenger transport, deployment of sustainable fuels in land, air and maritime transport, decarbonisation of
heating vectors, reduction of energy consumption in buildings (sobriety), electrification of uses, decarbonisation
of production processes, modification of inputs in industry, recycling of raw materials, redirecting waste to
material and energy recovery, green re-industrialisation, etc.

The construction of a baseline scenario to achieve France’s climate and energy targets

The development of the future SNBC is based on extensive foresight modelling work. The aim of this work is to
build the sectoral greenhouse gas emission trajectories underpinning the SNBC by identifying new measures,
public policies and the needs to be put in place or supported in order to achieve our objectives (financing, jobs
and skills, etc.) (see details in section 5 of this INECP). The aim of this scenario is to establish the carbon budgets
(global and sectoral), to determine the roadmap to be followed by each sector.

The modelling exercise is complemented by a specific verification to ensure overall consistency (“loop”). Itis
for each time horizon, and for each of the energy sectors and carriers, to verify the adequacy of resources
(quantity of energy, industrial capacity of sectors and availability of skills, financial resources, etc.) to the needs
arising from the scenario, to monitor its economic impact and acceptability, and to confirm the overall stability
of the model and its robustness, building on the work of the government and all stakeholders.

This work is ongoing at national level with the aim of establishing a robust and shared baseline scenario for the
future SNBC. This work is iterative. It started in 2021 and will continue until the adoption of the future SNBC.
The assumptions, trajectories and objectives presented in this document come from the second iteration of the
scenario exercise. They are not final.

The place of this scenario will be strengthened in the future SNBC and the sub-sectoral trajectories and the
evolution of the different categories of most influential levers (consumption level, energy efficiency, unit

8 The value of 270 Mt CO: eq is obtained by applying a 50 % decrease in gross greenhouse gas emissions in the year 1990 (539 Mt COzeq)
[Secten 2024].



emissions, etc.) will be explained. The aim is to make it easier for those involved to find themselves in relation
to the scenario and to facilitate the debate on the compatibility of public policy measures or sectoral plans with
the SNBC.

Achieving decarbonisation objectives

The provisional version of the baseline scenario produced as part of the preparation of SNBC 3 sets out a more
ambitious scenario than that of SNBC 2.

At this stage, this provisional version of the SNBC 3 baseline scenario makes it possible to achieve the national
target of -50 % gross GHG emissions in 2030, at® 2MtCO 2030 eq gross emissions in 271 compared to 1990.

Reaching this target means reducing by about 124 MtCOzeq. No emissions between 2022 and 2030. This effort
is considerable: between 1990 and 2022 our emissions were reduced by 144 Mt.

The battle plan devised by the Government contributes to all the sectors that emit our economy, beyond
what the SNBC provides in force.

Total emissions by historical (excluding LULUCF) sectors (1990-2022) and projected
(2023-2030), in MtCO,eq
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Figurel: Developments in territorial greenhouse gas emissions (Sources: national greenhouse gas emission
inventory, DGEC modelling) (* Taking into account the target of 32 Mt CO: eq for the buildings sector, the
overall target for 2030 would be around 268 MtCOzeq)

9 Taking into account the 2030 target of 32 Mt CO; eq for the buildings sector as part of the planning work and for which additional measures
remain to be secured in the coming months, the overall target for 2030 would be around 268 Mt COzeq.
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The graph below shows the sectoral effort distribution by sector by sector by 2030 resulting from the results
of the provisional modelling.

Effort sharing by sector
Annual domestic GHG emissions in 1990 and 2022
Horizon 2030: SNBC 3 (results of the provisional scenario) (MtCO2e/year)
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Figure2: Effort sharing by sector (sources: national greenhouse gas emissions inventory — CITEPA — SECTEN
2024; DGEC Models)

(* The modelling exercise at this stage allows the buildings sector to reach 35 Mt CO; eq by 2030. The sector’s residual emissions by
2 030 are above the government’s target for the sector. Additional measures remain to be secured in the coming months to reduce
emissions from the sector to less than 32 Mt CO: eq in 2030).

1.1.3.2 Energy policy
Taking stock of the EPP 2

In 2022, final energy consumption excluding international bunkers reached 1 500 TWh°, representing a
decrease of 7 % compared to 2018. The French strategy is based on an acceleration of the energy efficiency and
sobriety effort.

10 This indicator is not equivalent to final energy consumption within the meaning of the revised EED (2023/1791/EU)
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The target set by the PNIEC1 was to reduce primary consumption of petroleum products by 19 % in 2023
compared to 2012. In 2022, the reduction reached 17.2 %. This is why the government stresses the importance
of accelerating the exit from fossil fuels.

The share of renewable energy in final energy consumption increased to 20.5 % in 2022, showing a net
acceleration compared to 2021 (+ 1.1 %), and putting France at a level comparable to our main European
partners (Germany, Spain and Italy). It amounts to 22.2 % in 2023, according to provisional data calculated in
accordance with the rules of the EU Directive 2018/2001 on the promotion of the use of renewable energy, thus
still increasing by 1,7 points in 2023 compared to 2022.

Finally, almost 570 000 dwellings were renovated thanks to MaPrimeRénov’ aid in 2023.1! The electric passenger
vehicle fleet (including plug-in hybrids) now stands at 1.1 million with more than 100 000 publicly accessible
recharging points mid-2023.

EPP Broad Orientations 3

The energy strategy proposed by the Government provides the keys to putting France on an energy path
enabling it to achieve carbon neutrality by 2050.

Three levers of the French energy strategy:
1. Reducing our energy consumption through sobriety and energy efficiency

2. Producing the electricity we need to meet our consumption in France: relaunch of nucland acceleration
of renewable energies

3. Decarbonising our energymix: switching from gas and oilto low-carbon energy through biomass (wood
energy, biofuel, biogas), solar thermal, geothermal, waste, etc. This is complementary to the
electrification of uses.

Clear and concrete pathways are set for the exit from fossil fuels. The remaining coal-fired power plants will be
closed or converted to decarbonised solutions by 2027, and a significant decline in coal, gas and oil consumption
will be committed, aiming at fossil energy consumption divided by 2 in 2030 and 3 in 2035 compared to 2012.

Guidelines are set, sector by sector (construction, industry, transport and agriculture), in order to achieve the
objectives of reducing our energy consumption, which have been strengthened at European level, namely the
target of achieving a 30 % reduction in 2030 compared to 2012.

There is a marked shift in the production of decarbonised energy, through the electrification of uses, an
increase in the development of photovoltaic electricity (2-fold increase in the annual rate of development of
new photovoltaic capacities) and offshore wind (acceleration of the allocation of offshore wind capacity), the
development of bioenergy and renewable heat (more than twice the amount of renewable heat and recovery
by 2035; increase in the proportion of biogas injected into networks to 15 %, increase in hydrogen deployment
targets to 6.5 GW of production capacity in 2030, support for the establishment of biofuel production capacities
on national territory) and revival of the nuclear sector (including continued operation of all reactors as long as
safety permits, construction of 6 EPR2 and study for 13 GW of new nuclear capacities, innovation programme in
new reactors and reinforcement of the fuel cycle).

11Key figures 2023, ANAH, January 2024, Link: https://www.anah.gouv.fr/sites/default/files/2024-01/202401 ChiffresCles2023 WEBA.pdf



https://www.anah.gouv.fr/sites/default/files/2024-01/202401_ChiffresCles2023_WEBA.pdf

Particular emphasis is placed on the adaptation of energy networks and security of supply in order to meet, on
the one hand, the increasing demand for electricity (due to electrification of uses but also through the use of air
conditioning during heat peaks), the quantitative and qualitative changes in gas and oil consumption and, on the
other hand, the expected impact of climate change on the networks. The French strategy will thus ensure better
anticipation of the necessary changes in the electricity grid in order to adapt to the acceleration of the
development of renewable electricity projects, provide for the connection of highly powerful units such as
offshore wind farms and future EPR2 nuclear reactors, while ensuring the supply of new charging stations for
electric vehicles, electrolysers for hydrogen production and the electrification of new, highly energy-intensive
uses. It will also organise the development of the gas and oil networks to enable the transport of developing
energy carriers (biogas, hydrogen) and the adaptation of infrastructure to the reduction in consumption.

Preserving the purchasing power of households and the competitiveness of businesses will be at the heart of
the next energy programming, completing the reform of the electricity market, supporting small households,
supporting the structuring of industrial sectors and encouraging research for innovation.

This planning ensures that the challenges of “loop”are fully taken into account, i.e. it ensures sufficient
availability of energy resources to meet needs (e.g. biomass or electricity), but alsoeconomic “loops” and the
availability of the skills needed for the transition.

Finally, two key conditions are integrated into our energy strategy: to ensure its success, the mobilisation of
territories to implement and translate them into practice on the ground; to ensure its credibility, account must
be taken of environmental protection and the efficient and sustainable management of resources and space.

1.1.3.3 Consideration of macroeconomic and social impacts

Thelow-carbon transition is accompanied by major changes that can create vulnerabilities and opportunities.
To ensure that these profound changes are not seen as a form of injustice (loss of employment, insecurity, rising
energy prices, etc.), they will continue to be accompanied by: aid for the energy renovation of private and social
housing, aid for the payment of energy bills, public transport, premium for converting the most polluting
vehicles, etc. with increased targeting.

To feed into the reflections on these aspects, the SNBC 3 will be the subject of a macroeconomic assessment.
This assessment, carried out by comparing the reference scenario supported by the government with the
‘existing measures’scenario®?, will provide valuable elements in terms of the social and economic impact of
the assumptions and guidelines used in the SNBC. Itwill contribute to the reflections on the operational
planning of SNBC 3, thus complementing the challenges identified in the report “Theeconomic impactsof
climate action ” by'3Jean Pisani-Ferry and Selma Mahfouz regarding the economic impact of the transition.

1.2. Overview of the current state of public policies

1.2.1 Context of the energy system and energy policy of the Member State and the Union taken into account
in the national plan

12Scenario “AME” or “ with existing measures”. This scenario aims to estimate the effect of already adopted
measures on the greenhouse gas trajectory. It provides a point of comparison with the SNBC scenario.
13 https://www.strategie.gouv.fr/publications/incidences-economigues-de-laction-climat
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The new European climate ambition commits us to move faster and further. At national level, it increases
the target of reducing our gross greenhouse gas emissions from -40 % to -50 % between 1990 and 2030.

Moreover, France is still aiming to achieve carbon neutrality in 2050.
These objectives structure the work on the development of the future SNBC.

France’s primary energy consumption stood at 2 482 TWh in 2022 (**actual data not adjusted for climatic
variations). France’s real primary energy mix consists of 37 % nuclear, 30 % oil, 16 % natural gas, 15 % renewable
energy and waste (1 % non-renewable waste) and 3 % coal. Wood energy, which accounts for almost all solid
biomass (5 %), remains the largest source of renewable energy consumed in France, far ahead of hydro
electricity. It is almost exclusively dedicated to heating.

142 372 TWh in the sense of primary energy consumption of the revised EED (2023/1791/EU), SDES, 29/05/2024
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Figure3: Distribution of primary energy consumption in 2022 (%)

Final energyconsumption, adjusted for climatic changes, amounted to 1 532 TWh?'® in 2022. The year 2022,
marked by the energy crisis, marked a decrease compared to 2021 ( 1.6 %). This decrease was mainly due to

151 556 TWh in the meaning of final energy consumption of the revised EED (2023/1791/EU), SDES, 29/05/2024
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changes in consumption in industry (9.6 %) and, to a lesser extent, to that of residential consumption (2.6 %)
and agriculture/fisheries (8.2 %). Conversely, consumption increases in transport (+ 4 %) and tertiary (+ 0.7 %).
It was also driven by the energy sobriety plan, launched on 6 October 2022 by Prime Minister Elisabeth Borne,
and the Minister for Energy Transition, Agnés Pannier-Runacher, which resulted in a reduction in gas and
electricity consumption of 12 % between August 2022 and July 2023, and by -12,6 % between August 2023 and
23 June 2024, continuing beyond the energy crisis?®.

After almost continuous growth between 1990 and 2001, final energy consumption then declined (0.6 % annual
average between 2011 and 2022, with a corrected climate). From 1990 to 2021, the share of tertiary services in
consumption increased from 13 % to 16 %, while that of industry decreased from 24 % to 19 %. The share of
transport increased slightly (from 30 to 33 %) and that of residential (30 %) and agriculture (3 %) remained
stable.

The Sankey diagram, depicted below and commonly used to represent energy balances, shows all flows (supply,
transformation, consumption, including losses) in the form of arrows with a width proportional to the amount
of energy. It represents the transition from primary to final energy. It also includes non-energy consumption
(industrial processes), resulting in a total final consumption of 1 778 TWh.

16 climate-corrected data, compared to the reference year 2018-2019
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Figured: Energy balance of metropolitan France in 2022 (TWh) — Source: SDES
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Oil is the main energy in transport, while the building uses diversified energy sources: electricity, gas, oil, coal
and renewable energy.

Energy sourcesin buildings are much more diverse than in transport. Electricity accounted for the largest share,
followed by gas, followed by oil and wood for heating.
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Figure5: Final energy consumption in residential and tertiary sectors in 2022 (TWh) — Source: SDES
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Energy sources are changing over time: oil was the dominant energy in industry in the early 1970s. Following
the oil shocks of the 70s, certain industrial uses and the heating of buildings gradually replaced oil with gas and
electricity.

The share of coal in French industry consumption has decreased significantly over recent decades (4 % in 2022
compared to 11 % in 1990). The main energy sources are electricity and gas. Oil today has a small share and
renewable energies too.
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Figure6: Final energy consumption in industry in 2022 (TWh) — Source: SDES

Transport remains almost exclusively supplied by liquid hydrocarbons. Biofuels account for a small share and
electricity remains extremely marginal.
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Figure7: Final energy consumption in transport in 2022 (TWh) — Source: SDES

The figure below shows that renewable energies are first used for heating (56 %), then forelectricity
generation(34 %) and finally for transport (10 %).
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DIAGRAMME DE SANKEY

Le diagramme de Sankey, communément utilisé pour représenter des bilans énergétiques, retrace I'ensemble
des flux sous forme de fléches de largeur proportionnelle & la guantité d'énergie.
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Figure8: Energy balance of renewable energy in France in 2022, SDES

1.2.1.1 The production of energy

Of the energy sources used, France imports almost all gas, oil and coal.

The production of national coal has been completely halted since 2004. National gas and oil production accounts
for around 1 % of consumption and will decrease with the phasing out of hydrocarbon research and exploitation
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in France recorded by Parliament on a proposal from the Government in 2017, making France one of the first
countries to abandon permanently the exploitation of its own fossil energy resources.

As regards electricity, France participates fully in the European market while seeking to ensure that its needs are
met by means located on French soil, in a spirit of responsibility and contributing to the common security of
supply. The graph below shows the prominence of nuclear and renewables in this production.
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Figure9: Primary energy production in 2022 by origin (Mtoe) — Source: SDES *

1.2.1.2 The French electricity generation park

The total installed capacity of electricity generation facilities in metropolitan France amounts to almost 144 GW
by 31 December 2022.

The vast majority of electricity generation is provided by nuclear power plants, as well as fossil fuels (coal, natural
gas, fuel oil) and increasingly renewable energy (hydro, solar, wind, bioenergy). In 2022, electricity production
was broken down as follows: 62.2 % nucl production, 11.1 % hydro, 9.9 % gas, 8.7 % wind, 4.2 % solar and 2.4 %
bioenergy, 0.6 % coal and 0.5 % oil.

The French nuclear p roduction park consistsof 56 reactors in 18 power stations, with a total power of 61.4 GW.
All reactors use pressurised water technology (PWR).

In France there are several ‘steps’ of nuclear reactors:

e CPO: 4 reactors of 900 MW: these are the oldest reactors still in operation;
e CPY: 28 reactors of 900 MW;

e P4: 8 reactors of 1 300 MW;

e P’ 4:12reactors of 1 300 MW;

e N4:4reactors of 1 450 MW

e EPR:11600 MW reactor to be commissioned in 2024
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The main renewable electricity production pathways are as follows (capacity as at 31 December 2022):

e  25.7 GW hydraulic: the hydraulic capacity has been stable since the late 1980s;

e 20.6 GW onshore wind: the growth in installed capacity of onshore wind turbines has accelerated in
recent years (+ 1.4 GW in 2022);

e 0.5 GW of offshore wind;

e 15.7 GW of solar: solar power is also steadily increasing (+ 2.6 GW in 2022), particularly as aresult of
significant cost reductions;

e 2.2 GW of bioenergy: the installed capacity of the bioenergy sector (paper waste, household waste,
biogas, wood/energy and other solid biofuels) increased by 20 MW in 2022, mainlythanks to the
dynamism of plants using wood energy, solid fuels and biogas.

The fossil fuel thermal park in 2022 consists of:

e 12.8 GW of gas-fired means of production;
e 1.8 GW of coal production assets in sharp decline since 2012;
e 3.1 GW of oil production facilities in the process of closure.

1.2.1.3 Electricity generation

Total electricity production in France reached 445.2 TWh in 2022. It has been at its lowest level since 1992, due
to the low nuclear and hydraulic production that year. It imported for the first time since 1980 (net balance of
16.5 TWh in import).

Nuclear generation accounted for 63 % of total electricity productionin 2022. This production was at a
historically low level, against the backdrop of delicate maintenance on some of the installations, and will increase
substantially again in 2023, with a view to returning to availability consistent with international best practices
while meeting safety requirements in the coming years.

By comparison, total electricity production in France amounted to 522 TWh in 2021, and nuclear production
accounted for 69 %.

1.2.2 Lessons learned from PNIEC1

1.2.2.1 track record of historical GHG emissions trajectory and second carbon budget (2019-2023)

Between 1990 and 2023, gross greenhouse gas emissions in France (excluding emissions and removals
associated with land use and forestry) decreased by 31 % according to provisional data (Secten 2024),
representing a decrease of 167 Mt COzeq, with an acceleration of the pace of decline over the recent period
(average annual decrease of 13 Mt CO2eq observed over the period 2019-2023, average annual decrease of 3 Mt
COz2eq observed over the period 2015-2018).

Over the last 5 years, the decreases amounted to -2.3 % in 2019, -9.2 % in 2020, + 5.7 % in 2021 (but reflecting
a decrease of 4.1 % compared to 2019, a year before the health crisis), -3.9 % in 2022 and -5.8 % in 2023"7,

17 Citepa Inventory, Secten 2024



Changes in GHG emissions outside the land sector
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Figure10: Changes in GHG emissions (Mt CO2 eq) outside the land sector. (Sources: evolution 1990-2023 (e):
national greenhouse gas emissions inventory, Citepa, Secten 2024)

Emissions of CO2¢(MtCO:ze/year)

Scope: Metropolitan and overseas areas 1990 2015 2019 2020 2021 2022 2023
included in the EU

Energy industry 78,9 50,0 46,0 40,9 42,1 43,1 35,4
Manufacturing industries and construction 140,2 83,7 79,0 70,3 77,2 71,0 64,8
Centralised waste treatment 15,5 14,0 14,9 14,8 14,3 14,4 14,4
Use‘ ?f.bmldmgs and residential/tertiary 92,9 850 76,5 721 744 617 584
activities

Agriculture/Forestry 88,7 83,2 78,6 78,2 76,4 74,2 73,0
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Transport 123,3 137,7 134,1 113,2 127,2 131,2 126,8
Transport excluding total 17,5 23,4 24,8 11,4 12,6 17,9 19,7
National total excluding LULUCF 539 454 429 389 412 396 372,9
LULUCF —18,3| —364| —186| —21,4| —19,0| —18,5| —20,7
Natural emissions excluding total 3,2 3,8 3,9 3,9 3,9 3,9 3,9
National Total with LULUCF 521 417 410 368 393 377 352
Out of total 20,8 27,2 28,7 15,3 16,5 21,8 23,6

Figurell: Historical GHG emissions, Citepa National GHG Emissions Inventory, Secten Edition 2024. Scope:
Metropolitan and other sea included in the EU

The comparison of France’s emissions (based on the most up-to-date inventories) with the carbon budget for
the period under consideration is a key indicator for monitoring the implementation of the strategy. 2023
marks the end of France’s second carbon budget (2019-2023). The final balance of this carbon budget will be
drawn up in 2025 on the basis of updated inventory data, but a first provisional balance can be drawn up on the
basis of the pre-estimates for 2023 of Citepa.

Taking stock of the first carbon budgets

The first carbon budget of SNBC 1 (SNBC 1 adopted in November 2015) covered the period 2015-2018. It
averaged 442 MtCOzeq per year, excluding emissions and removals associated with land use and forestry.
This first carbon budget was exceeded by 61 Mt COz eq cumulative over the period 2015-2018 (i.e. +3.4 %
over the whole period), but could be offset against the?" carbon budget.

The 2 SNBC carbon budget for the period 2019-2 023 in gross terms (420 Mt COzeq/year on average'®)
should be respected (based on the pre-estimate for 2023 of Citepa®): emissions reached 429 Mt COzeq in
2 019.389 Mt COz2eq in 2020 (mainly due to the Covid-19 crisis), increased to 412 Mt COzeq in 2021, fell back

to 396 Mt COz2eq in 2022 and then to 373 Mt CO2eq in 2023 on the basis of the latest Citepa estimates (Secten
2024). For the time being, for the period 2019-2023, the annual average of gross emissions is estimated at
400 Mt COzeq. The estimated lower emissions of -100 Mt CO:eq cumulatively over the period of the
2nd<™°" pudget (2019-2023) make it possibleto compensate for non-compliance with the first carbon
budget.

Given the significant decrease in the forest sink level that had not been anticipated by SNBC 2, France is not
expected to reach? the UCTATF carbon budgets (+ 115 Mt COz2eq cumulative over the period 2019-2023)
and net emissions (+ 15 Mt COz2eq cumulative over the period 2019-2023) that had been foreseen by SNBC
2 for the period 2019-2023. However, through a balanced approach to the various forest issues, the

18 The Environmental Code (Article D. 222-1-B) provides for a technical adjustment of the carbon budgets for each period if changes in the
methodology of greenhouse gas emission inventories lead to changes of more than 1 % of the values of the reference years used for the
SNBC scenarios (1990, 2005 and 2015). These ‘technical’ adjustments are intended to maintain the consistency of the trajectory initially
chosen, maintaining the same sectoral and gas reductions in ‘relative value’ compared to 2005. The Code foresees that this technical
adjustment will take place at the time of closure of the carbon budget (the final balance of the 2019-2023 carbon budget will be drawn up
in 2025 on the basis of updated inventory data (Secten 2025)). Nevertheless, in order to maintain annual consistency with the trajectory
initially chosen in the SNBC, carbon budgets may also be adjusted, indicatively and provisionally, over a period of time, in the light of
methodological developments in the national greenhouse gas emissions inventory. The indicative annual carbon budgets for the second
period have been adjusted in line with the 2024 National Inventory of Greenhouse Gas Emissions of Citepa (Secten 2024).

19 Citepa Inventory, Secten 2024



Government is mobilising to preserve the carbon sink. These measures include, in order to restore our forests,
a massive adaptation of stands and species. The results of these public policies are, however, not quantifiable
in short timeframes. The carbonsink of these resilient trees, which replace the declining trees, will only be
significant when the plantations reach maturity, i.e. not before 2045 or 2050. The Government will continue
and expand its action to preserve this well.

Carbon budget 2 (2019-2023) (technically adjusted in 202420)
Difference from the indicative annual carbon budget in Mt CO,eq

Annual emissions (in (deviation calculated on the basis of Secten 2024)

MtCO; eq)

Industry
B
+ 2

Use of Land, Change of
Use of Land and
Forestry (LULUCF)

Total
(excluding LULUCF)

Total net
(with LULUCF)

Figure12: Provisional review?! of the carbon budget covering the period 2019-2023
1.2.2.2 review of the objectives of the second multiannual energy programming (2018-2023)

On reducing energy consumption

20 |n accordance with the Environmental Code (Article D. 222-1-B), a provisional technical adjustment of carbon budgets was made in the
light of the Secten 2024 inventory of Citepa in the light of changes in greenhouse gas emission accounting for inventories.

21 The final review of the 2019-2023 carbon budget will be drawn up in 2025 on the basis of updated inventory data (Secten 2025)
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The 2th multiannual energy programme (PPE2) aimed at a target for final energy consumption for energy use at
continental level (excluding inter-national bunkers) of 1528 TWh in 2023. In 2018 and 2022, energy
consumption was 1 559 TWh and 1 614 TWh respectively.?? Although the indicators for the year 2 023 are not
yet available, and given the increased level of ambition for reducing energy consumption in the 3th Multiannual
Energy Programming (MIP3), a strong acceleration of the energy efficiency and sobriety effort will be needed.
The target set by PPE2 was to reduce primary consumption of petroleum products by 19 % in 2023 compared to
2012. In 2022, the reduction reached 17.2 %.

The decline in consumption has been driven by an active policy of energy efficiency, which affected the
construction, transport and industrial sectors.

As regards the building, the creation of MaPrimeRenoV’ in January 2020 made it possible to structure the energy
renovation and make it more accessible, in particular to the smaller ones. Since then, 2 million dwellings have
been renovated, including more than 210 000 renovations, mobilising EUR 8.6 billion in aid.

The public service for the renovation of housing, France Rénov’, was launched on® January 2022 to facilitate the
energy renovation of housing by further informing and empowering households at all stages of their projects.
More than 570 French Rénov’ councils and 2550 councillors are now present throughout the territory, thanks to
the mobilisation of the government and the local and regional authorities involved in the financing of this
scheme.

In the field of transport, thanks to an active policy of aid for the purchase of clean vehicles through
environmental bonuses and the conversion bonus and tax penalties for the most emitting vehicles, the fleet of
electric passenger vehicles (including plug-in hybrids) has increased considerably. The number of electric light
vehicles (electric and plug-in hybrids) in circulation exceeded 1 500 000 at the end of 2023. These vehicles now
account for a quarter of the market, and 100 % electric vehicles accounted for more than 19 % of registrations
in September 2023. Over this period, almost one million bonus for the purchase of electric vehicles and more
than 450 000 conversion bonuses have been paid since 2020.

At the same time, the Government organised the development of a vehicle electron battery industry as part of
the Important Project of Common European Interest (IPCEI) dedicated to batteries, which enabled 4 electric
gigafactories projects to emerge in France. Greater attention was paid to the resilience of the supply of critical
raw materials for their production at European level (Critical Raw Materials Act) and strict criteria on the life-
cycle carbon impact of batteries were laid down in the Batteries Regulation negotiated under the French
Presidency of the Union and adopted by the European Union on 10 July 2023.

In line with this electrification of the vehicle fleet, the number of recharging points has increased significantly
since 2020. Thus, with the strong support of the State, more than 130 000 recharging points are currently
accessible to the public, spread throughout the territory. In addition, nearly 2 million terminals are now
deployed at home or in businesses. They make France one of the three best equipped countries in Europe, with
the Netherlands and Germany, in terms of number of loading points and density.

A central public policy mechanism for energy efficiency, the energy saving cer-tificates (EECs) system has been
developed throughout the period. The fourth period of the EWC scheme (2018-2021) was based on enhanced

22 Update of EPP Monitoring Indicators (Indicators 2022) — March 2024, MTE, Access:
https://www.economie.gouv.fr/files/files/2024/2024_01_22_Publication_Indicateurs_Definitifs_PPE.pdf



obligations (2133 TWhc, of which at least 533 TWhc would benefit households in energy poverty) compared to
the third period, meaning that more energy saving actions would have to be financed by the obligated actors.
The targets for the fifth period (2022-2025) have been strengthened compared to the fourth period (3100 TWhc
over 4 years, including 1130 TWhc for energy poor households).

As a result of a sobriety and promotion of the least energy-intensive consumption patterns, France has also,
over the period, strongly supported European policy on eco-design and energy labelling of energy-related
products: it closely monitors the implementation of the successive work programmes, and currently the
implementation of the 2022-2024 programme. The 2022-2024 work programme foresees 38 reviews of existing
measures, which will save an additional 170 TWh per year at European level. Priorities include the revision of
the provisions on heating and cooling appliances and the evolution of energy labels.

In the field of industry, the decarbonisation policy pursued by the State has been based on decarbonisation
roadmaps for the most emitting sectors (metallurgy, heavy chemicals, cement) and was supported by the France
Relance plan, which has made it possible to compensate for more than 200 industrial sites for a reduction of
around 4 million tonnes of CO2 per year. In addition, support for deep decarbonisation is under way in France
Relance and the national strategy for the development of decarbonised hydrogen with EUR 9 billion of public
support.

The graphs below illustrate the evolution of national final energy consumption over the period 2010-2022. They
compare the trajectory projected by the PPE2 (Figure 6) and the observed track record (Figure 7) over the period
2010-2022. There is a sustained trend in reducing consumption.
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Figurel3: Evolution of the real energy mix (2010-2018) and projected in EPP 2 (2019-2022) per energy carrier
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Figurel4: Changes in the energy mix recorded (2010-2022) — Final (2010-2021) and provisional data (2022) —
Source: SDES

More recently, on 6 October 2022 the Government presented a first energy sobriety plan resulting from work
carried out in ten sectors of activity with more than 300 federations. The objective of the plan was to reduce
consumption by 10 % compared to the end of 2019.

This mobilisation has yielded unprecedented results. Thus, over twelve months (18 2022 to 31 July 2023),
France reduced its combined electricity and gas consumption by 12 % (and -12.6 % for 2023 to 23 June 2024) —
adjusted for weather effects and for all types of consumers, including those less exposed to energy price
volatility. This decline in consumption enabled France to reduce its greenhouse gas emissions by 8.5 % in the
last quarter of 2022 and by 4.3 % in the first half of 2023.

On the development of renewable energies

The share of renewable energy in final energy consumption increased to 22.2 % in 2023, showing a net
acceleration compared to 2022 (+ 1.7 %), putting us at a level comparable to our European partners of
comparable size. This shows the success of the Government’s efforts to accelerate the deployment of renewable
energy. This effort is first and foremost an effort to simplify the administrative procedures for setting up new
installations for the production of renewable electricity: law No 2023-175 of 10 March 2023 on the acceleration
of renewable energy production thus provides for various measures to speed up the development of renewable
energy sources and its implementing legislation will be deployed at the turn of the year. This effort also takes
place at local level, through the mobilisation of all the parties involved, both the decentralised government
departments, which provide support for and appraisal of projects, and the local authorities involved in the local
planning of the areas where ENR objectives are accelerated and regionalised.
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The solar photovoltaic fleet has reached 20 GW by the end of 2023. 2023 In 2023, an additional 3.2 GW were
connected, compared to 2.7 GW in the same period of 2022.

On 1'“"¢ 2024, the French wind farm had a power of 23.5 GW, of which 22.0 GW of onshore wind and 1.5 GW of
offshore wind.

In 2025, the Courseulles-sur-Mer and Yeu-Noirmoutier projects will also be put into operation. Finally, the
Dieppe-Le Tréport project will come into operation in 2026. With regard to renewable heat, despite an increased
budget of the Heat Fund since 2018, the context of fiscal incentives did not allow for a sufficient differentiation
between low-carbon and fossil fuels for heat production, making it difficult to stimulate sufficient momentum
to achieve the EPP targets in this area. As a result, the heat development rate was at the beginning of the period
almost twice as low as planned for the EPP. The budget of the Heat Fund for 2022 was increased to EUR
520 million in order to cope with the energy crisis and in particular to speed up the deployment of district heating
networks, the main vector of renewable heat. It was further increased to EUR 595 million in 2023 to cope with
the significant increase in new projects for district heating networks.

As part of the recovery plan, the Government has also put in place ambient and proactive support for the
decarbonisation of the industry available since 2020, which was continued in 2021 and 2022 for a total of EUR
1.2 billion over the period 2020-2022. A very strong dynamic on renewable heat projects was thus observed in
2022.

The following table (mainland France — source SDES) summarises the EPP renewable energy targets for 2019-
2028 and the current level of development of the different sectors.

OBJECTIFS

2023 2028
La chaleur et le froid
renouvelable et de
récupération
Biomasse TWh 114 107 120 109 145 157 a 169
Pompeg a chalet_lr y compris TWh 32 33 k3 43 39,6 44 a 52
PAC géothermiques
Géothermie profonde TWh 2 2 2 2 2,9 4a5,.2
Solaire thermique TWh 1,20 1,22 1,23 1,27 1,75 1,85325
Quantité de chaleur
renouvelable et de TWh 146 | 147 | 174 | n.d | 244 31436
récupération livrée par les
réseaux de chaleur




Le gaz renouvelable

Biomasse TWh 1,2 2,2 4,3 7,0 6 14322

L’électricité renouvelable

Hydroélectricité

(y.c. STEP et énergie GW 25,6 25,6 26,0 25,7 | 26,4a26,7
marémotrice)

Eolien terrestre GW 16,8 18,0 19,3 20,9 241 | 33234347
Photovoltaique GW 9,5 10,7 13,4 15,9 20,1 | 3512440
=i s MW 230 256 274 279 270 | 3404410
meéthanisation

Eolien en mer GW 0 0 0 0,5 2,4 5246,2

Figurel5: EPP renewable energy targets 2019-2028 and current level of development of the different sectors

In 2022 and 2023, after more than 15 years of public support for the emergence of renewable energies, most of
them became competitive on our soil. They generated EUR 6.5 billion in additional net revenue, of which EUR
6.2 billion combined for onshore wind for 2022 and 2023.

In the field of nuclear development

While taking on the key role of nuclear energy in the French energy mix and its decarbonisation, PPE2 opened
up several options for the place of nuclear energy in our country.

The “Energy 2050” works entrusted to RTE have confirmed the value of the electricity mix options based both
on the massive development of renewable energy sources, the continued operation of the existing nuclear fleet
as much as technically and as possible — without any further closures being envisaged — and on the launch of a
new nuclear programme.

It is in this spirit that the President of the Republic presented in the Belfort speech political guidelines opening
this choice for the country: following the public debate and then the work carried out by the working groups,
this strategy is intended to endorse this choice.

On the exit from fossil fuels

EPP’s ambition was to move away from fossil fuels. In housing and transport, the effort to convert the fleet of
road vehicles through the bonuses and conversion premiums, the effort to renovate energy and transform heat
production methods, as confirmed in the revision of the energy regulation for new buildings (RE2020), paved
the way for this strategy, making it possible to scale over the exit of fossil fuels in the main uses of French
everyday life.
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The shutdown of coal-only power plants and their possible conversion to less carbon solutions is confirmed by
this EPP, with the am-bition of exiting coal for energy use by 2027. These centres will require support from staff
and territories: the Government has ensured that measures are already in place to provide vocational training
for the employees concerned and to retrain sites to new activities in the context of territorial projects.

1.2.3 Consultations and involvement ofnational and Union entities and their results

1.2.3.1 Ecological planning

Ecological planning is putting society on the move to achieve our climate, biodiversity and pollution reduction
goals, mobilising all actors: the State, businesses, local and regional authorities. This is to ensure that all
decisions that are now taken for public policies are compatible with our public policy objectives.

This new comprehensive methodology for the green transition aims to act in a coordinated way to:
e Reducing greenhouse gas emissions and limiting the effects of climate change;
e Adapting to the inevitable consequences of climate change;
e  Protecting and restoring biodiversity;
e Reduce the exploitation of our natural resources at a sustainable and sustainable pace;
e  Reduce all pollution affecting health.

It sets out a framework for reflection, action and engagement so that everyone — citizens, local authorities,
businesses and associations — has the right and ambitious objectives and is able to do so in line with their means,
competences and impact. Because the topics are numerous, complex, and because not all the answers are yet
known by 2050, this framework will evolve over the long term to operationalise French and European climate
objectives. It integrates all the themes of the green transition that have a direct impact on the lives of the
French people for the future: better place, protect and valorise our ecosystems, better feed, produce, house
and consume better. It is built around these 6 themes, deployed in 22  sectoral’ projects, supplemented by 7
transverse sites?3, to organise our action.

23The 7 cross-cutting projects correspond to addressing challenges affecting all sectors and thematic sites: funding, planning and territorial
differentiation, sectoral transition, environmental data, exemplary public services, just transition and sobriety of uses and resources.
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Figurel6: Environmental planning sites — France Nation Verte

1.2.3.2 The French Energy and Climate Strategy: a strategy based on consultation and dialogue

The French Energy and Climate Strategy (SFEC) aims to address decarbonisation challenges in a coherent and
integrated manner and to strengthen the necessary link between climate change mitigation and adaptation
policies. It consists of the third editions of the National Bas-Carbon Strategy (SNBC), the Multiannual Energy
Programme (EPP), and the National Climate Change Adaptation Plan (PNACC). The PNIEC is made up of these
three national documents.

The government has chosen to place the public debate at the heart of the process of preparing the future SNBC
and EPP and the future PNACC (see paragraph 2.1.1.6.). All public engagement initiatives that have been carried
out since 2021 have therefore ensured inclusive public participation and broad participation of all relevant
authorities, including local authorities, civil society and all stakeholders, including social partners, in the
preparation of France’s integrated national energy climate plan, which is exclusively based on the three
national documents mentioned above.

Ecological planning sets out general objectives, trajectories, policy levers and financial means to support
stakeholders. The Government’s strategy emphasises in particular the practical implementation of these
objectives on the ground, through projects that are fair, realistic and desirable for all French people.

In order to respond effectively to these challenges, to identify the social impact of the proposed measures and
to respond to them, the development of SNBC and EPP 3 is based on extensive consultation and dialogue work
with many stakeholders (representatives of the business community, representatives of employees,
associations, communities, NGOs, citizens), which has been engaged since October 2021.

In this context, the State has:

39



¢ Involving all stakeholders (scientists, economic actors, state, local authorities, associations, social partners,
etc.) through a dedicated committee and sectoral experts via workshops and working groups (WGs) to
discuss the initial assumptions and levers to be mobilised;

e Involve citizens through consultation phases to gather their guidance on the country’s climate and energy
policy;

e Accompanied by the economic actors of the most emitting sectors in the identification of decarbonisation
levers available to them and their operational translation in decarbonisation roadmaps (Article 301 of the
Climate and Resilience?*Law, roadmaps of the strategic sectoral committees of the National Council
of?’Industry, roadmaps of the 50 most emitting industrial sites, etc.).

(a) participatory and inclusive process

Work on preparing the third edition of the SNBC involves 5 sectoral working groups (WGs) (transport,
construction, agriculture, soil biomasse-forestry and industry/waste) and
5 cross-cutting WGs (lifestyles, overseas, carbon footprint, economy, communities).
These WGs, made up of around a hundred stakeholders, were brought together in 2022 and 2023.

Two national concertations and nationwide work have been organised since the end of 2021.

Afirst public consultation on 12 topics covering a broad scope of the low-carbon transition was conducted from
2 November 2021 to 15 February 2022. During this consultation, 14 325 contributions and more than 100
stakeholder books were submitted. The contributions received were the subject of several analyses available
online?®. These analyses constitute an initial response from the Government to this consultation. A number of
key lessons can be drawn from these contributions across all themes and are already included in the reflections:

e Contributors expressed strong expectations of the state’s programmatic intervention via the French
Energy and Climate Strategy to set a course, guide and frame the action of stakeholders (local
authorities, businesses, citizens) in a spirit of pedagogy, transparency and co-construction with all
stakeholders (businesses, citizens, environmental organisations, experts, etc.). Expectations have also
been expressed in terms of governance to structure and clarify the policy framework, and on
international cooperation, which is essential to address global climate challenges.

e The use of sobriety is widely perceived as a sustainable and effective solution. Sobriety is included in
a broad acceptance. It can be applied at all levels and across all sectors of activity. The future French
Energy and Climate Strategy must give its full place to sobriety as a lever to achieve our climate and
energy objectives.

e Inorder to explain and accompany the behavioural changes needed for the transition, efforts will need
to be stepped up on awareness-raising, pedagogy and education among citizens in all sectors of
intervention.

e  Participants also highlighted the challenges of social justice in decarbonising our economy. Supporting
households, businesses, employees and territories in this transition must be a strong focus of the future
French Energy and Climate Strategy.

24 https://www.ecologie.gouv.fr/feuilles-route-decarbonation-des-filieres-plus-emettrices
% https://www.conseil-national-industrie.gouv.fr/decouvrez-19-csf
26 https://concertation-strategie-energie-climat.gouv.fr/
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The Government’s responses to this consultation are fine-tuning as work on the future French Energy and
Climate Strategy progresses.

A second phase of public consultation on the “energy mix of tomorrow” was launched on 20 October 2022 and
ended on 22 January 2023 by a Youth Forum, attended by 200 young people aged between 18 and 35. This
citizens’ consultation took the form of a Tour de France in each region. The summary of these regional meetings,
the table of 31 355 contributions from the online public consultation, as well as the guarantors’ stocktaking
report?” submitted on 10 March 2023, are available online. Several lessons can be drawn from this citizens’
consultation:

o Energysobriety has been described as a real subject of society, to be put at the heart of the new model
that we have to invent. There was consensus on the importance of energy sobriety not being confined
to the accumulation of individual gestures, but that it was a collective matter for all stakeholders —
state, local authorities, businesses, etc.

e C(itizens demand ‘ clear, transparent and easily accessible information for everyone’, from information
on their energy consumption to better control it, information on the various existing aids and the
conditions for receiving them, and information on the right steps to be taken. This request for
information is in addition to a request for training, from an early age, to the right steps and behaviour
to be taken.

e Thereport makes it very clear that there is a consensus on the need to define our energy needs a priori
and, consequently, to define precisely for each mode of energy production a clear direction for the
coming years. Participants want local authorities to play a central role in this planning.

In addition to these two voluntary public consultations, Section Ill of Article L.100-1A of the Energy Code
provides for prior prior consultation by the SNBC, in line with the constitutional principle of public
participation. This will take place in autumn 2024.

Aspart of the ecological planning required by the President of the Republic and the Prime Minister and at the
initiative of the Minister for Energy Transition, 7 working groups were set up in May 2023 to update our
country’s energy and climate strategy. These groups led by parliamentarians and local elected representatives
and involving all relevant stakeholders (professional federations, social partners, experts, environmental and
consumer associations, etc.) have been tasked with sharing the constraints that our country will face in the
context of the various challenges facing it, to make the diagnosis and identify avenues for action. They submitted
their conclusions in September 202328, These proposals have fed into the multiannual energy programming and
the national low-carbon strategy.

(b) Mobilising economic actors through the development of decarbonisation roadmaps

Achieving the objectives of reducing greenhouse gas emissions requires the mobilisation of economic actors.
In this context, the Government shall support the eco-nominee emitters in identifying the decarbonisation
levers available to them and their operational translation into decarbonisation roadmaps (Article 301 of the

2 https://www.ecologie.gouv.fr/concertation-sur-mix-energetique-publication-du-rapport-des-garants-commission-nationale-du-debat
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Climate and Resilience?’Law, roadmaps of the strategic sectoral committees of the National Council of**Industry,
roadmaps for the 50 most emitting industrial sites, etc.).

Article 301 of the Climate and Resilience Law provides for the development of a strategy identifying measures
to achieve France’s climate objectives for each sector with a high greenhouse gas (GHG) emissions. This article
seeks to encourage economic actors in these sectors to characterise decarbonisation levers (level of emission
reduction, cost, technological readiness, etc.), identify the obstacles to be removed (be they regulatory, access
to investment, etc.) and the concrete actions to be taken to activate them.

The first 7 roadmaps (cars, air transport, heavy vehicles, maritime vehicles, building life cycle, fitting-out,
digital) are finalised and published?!. The other 3 roadmaps (waste, livestock and cereals) will be produced in
the course of 2024.

On theindustry side, the exercise is carried out at the level of each industrial sector. It has been ongoing since
2021, when first roadmaps were published. The decarbonisation ambition and the level of detail of these
roadmaps have been gradually increased. For example, the latest versions of the roadmaps for the agri-food,
cement, chemical, lime, glass and tiles and bricks were published at the end of 2023. For the mining and
metallurgy and cardboard sectors which had already been the subject of the first decarbonisation roadmaps in
2021 and 2022, the revision work is ongoing.

Furthermore, at the request of the President of the Republic, the 50 most emitting industrial sites also worked
in the course of 2023 to develop decarbonisation roadmaps.
This work resulted in the signing, on 22 November 2023, of green transition contracts with the State, reflecting
the willingness of public authorities and companies to take action to promote decarbonisation32.

These roadmaps have been the subject of in-depth exchanges between the sectors and the State and feed into
ecological planning projects, without being binding on the State. They show real ownership of the green
transition challenges by economic sectors and major emitters. It is essential for the Government to involve all
the stakeholders involved in the implementation of the transition.

Before their final adoption, SNBC and EPP will be submitted to several bodies for consultation (Superior Council
of Energy, National Council for Ecological Transition, High Council for Climate, etc.), they will be subject to an
environmental assessment and a new public consultation by electronic means.

SNBC 3 and EPP 3 will finally be adopted by decrees published in the Official Journal.

1.2.4 Regional co-operation

France is involved in three regional cooperation organisations. Details of the actions carried out are set out
below.
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These regional cooperation frameworks fully meet the requirement of Article 9 of Directive (EU) 2023/2413,
which stipulates that “by 31 December 2025, each Member State shall agree to establish a cooperation
framework for joint projects with one or more other Member States for the production of renewable energy”.

France will examine, within the framework of these existing cooperation arrangements, the desirability of
setting up one or more joint projects with other Member States.

1.2.4.1 The Pentalateral Energy Forum

The Pentalateral Energy Forum (Penta) is a voluntary regional cooperation between Belgium, France, Germany,
Luxembourg, the Netherlands and since 2011 Austria. These countries account for more than 40 % of the EU
population and cover more than 50 % of electricity generation in the EU. Switzerland joined the Forum as a
permanent observer in 2011 and actively contributes to technical work and decision-making. In close
cooperation with the European Commission, the Pentalateral Energy Forum strengthens cooperation between
all stakeholders to contribute to a reliable, decarbonised and efficient electricity system based on integrated
and efficient markets. As the electricity sector plays a crucial role in decarbonising all our societies by 2050 at
the latest, Penta countries aim to further increase the share of renewables and fully decarbonise their electricity
systems as soon as possible and ideally by 2035.

Cooperation is led by the ministers responsible for energy policy, who meet regularly. The activities are
monitored by the Penta coordinators under the guidance of the respective Directors-General of the Penta
countries. The work programme is implemented by ministries, transmission system operators (TSOs),
distribution system operators (DSOs), regulatory authorities and market participants that meet regularly in four
thematic support groups. In order for each support group to achieve its objective, exchanges between and within
support groups are strongly encouraged and supervised at the level of the Penta coordinators. Support groups
also liaise with other international fora, such as North Seas Energy Cooperation.

As the transition to a decarbonised energy system is accelerating, countries are becoming increasingly
interdependent and regional cooperation is becoming increasingly important to address the challenges. The
Pentalateral Energy Forum is well placed to address many of these challenges, for example by working on
security of supply, market integration, energy efficiency and decarbonisation. Over the past two decades, Penta
countries have shifted from a purely national political perspective on energy markets to a regional approach.
Penta countries are therefore ideally placed to contribute to the next phase of the energy transition.

Supply security

Security of supply has been at the heart of the Pentalateral Energy Forum since its inception. Since the beginning,
countries have been cooperating closely to foster security of supply and to prevent, prepare and manage
electricity crises in a spirit of solidarity and trust. Important milestones have been achieved through various
regional adequacy assessments, common crisis exercises and a common framework under Regulation (EU)
2019/941 on risk-preparedness in the electricity sector.

Today, work on security of supply is organised in a dedicated support group, structured by two main work
streams: resource adequacy assessment and risk preparedness. Future work is planned for these two work
streams as well as for the interface between them.

Resource Adequacy Assessment

As regards resource adequacy assessments, the Penta countries will work together with the European studies
carried out by ENTSO-E (European Resource Adequacy Assessment, seasonal outlook) to improve alignment and



usefulness for Penta countries. Based on the expertise and in-depth knowledge in this area, complementary
sensitivity analyses could be carried out by Penta TSOs, focusing on the Penta region and taking into account
regional specificities and cross-border interdependencies. The following topics deserve to be explored at
regional level:

e The link between the planning of the national energy system, the implementation of the TEN-E
Regulation and the rapid evolution of the European energy system;

e The role of demand side response and other flexibility resources for system adequacy;

e Improvement of resource adequacy assessment methods;

e The need to increase the capacity of the network and optimise the existing network;

e Analysis of critical situations and possible countermeasures.

Risk preparedness

As regards risk preparedness, the objective is to foster regional cooperation in the Penta region with a view to
preventing, preparing and managing electricity crises in a spirit of solidarity and transparency and in full
compliance with the requirements of a competitive internal electricity market and the operational security
procedures of TSOs. The Penta countries will seek effective solutions between all the competent entities
involved in crisis management and between the European, regional and national levels. As such, work will focus
on the implementation of the Memorandum of Understanding on Risk Preparedness in the Electricity Sector,
sighed on 1 December?®?!, and in particular on:

e Analysis and evaluation of regional measures, including the technical, legal and financial arrangements
necessary for their implementation;

e Organisation of regional exercises;

e Revision of the regional electricity crisis scenarios for the Penta region in close cooperation with ENTSO-
E and the Commission on applicable methodologies

e Inthe event of an electricity crisis within Penta, application of the agreed framework.

Interface between resource adequacy assessment and risk preparedness

In addition to the above, Penta countries will also work on the interface between resource adequacy
assessments and risk preparedness. A first step was taken with the Penta study on methodological
improvements of Resource Adequacy Assessment, which examined differences and overlaps. Penta countries
will endeavour to close the gaps between long-term analysis and short-term operational planning, technical and
political decision-making, as well as between countries. More specifically, Penta countries intend to support the
development of analytical tools and procedures for information exchange and decision-making, closely involving
ministries, TSOs, regulatory authorities as well as ACER, ENTSO-E, EU DSO and regional security centres located
in the Penta region (i.e. Coreso and TSCNET).

Market integration

The Pentalateral Energy Forum has two decades of experience in market integration. During this period, Penta
witnessed and driven major changes in the political landscape, the most important steps being the introduction
of flow-based market coupling, first in the Penta region, and now in a larger part of continental Europe.

Promote future-proof market design



In recent years, work on market integration in Penta has expanded in terms of accents and topics. Ministers
Penta firmly placed hydrogen on the national and European agenda as a key element for system and market
integration. The newly created SG4 actively contributes to the development of an integrated European hydrogen
market.

The Pentalateral Energy Forum also aims to contribute to the integration of renewables and the development
of a future decarbonised electricity system, in which integrated markets play a crucial role. More recently, two
studies have been carried out: “Vision 2050” and “ Flexilité”. These studies were carried out in the framework
of the Support Group 3 (SG3) on the future electricity system and will serve as a basis for the future work of the
Penta Forum.

Vision 2050 compares national decarbonisation scenarios and proposes basic elements for a common political
vision of the future electricity system. These building blocks describe the elements necessary for the efficient
development of a future electricity system. The Penta countries will continue their work on the Vision 2050
project by drafting a political declaration that will contain a common vision for the future integrated energy
system.

To develop this future electricity system, the Penta countries recognise the need for future-proof market design
and will actively exchange on the improvement and implementation of electricity market regulation, while
highlighting areas where further work is needed. Based on their past experience, the Penta countries will work
together to highlight welfare gains from adopting an integrated and market-based approach to policy issues that
may materialise. They will also continue to organise technical exchanges and projects that contribute to the
effective implementation of energy policies in the Penta regions.

Flexibility

The Flexibility Report provided additional information on the current and future state of flexibility in the region.
It describes the needs and sources of flexibility in 2030/40/50, driven by the integration of renewable energies,
and shows that cooperation can lead to significant synergies between countries, thus reducing overall flexibility
needs. The report also provides important recommendations on how to promote flexibility in the region and
potential measures to improve the flexibility of market participants. Therefore, Penta countries:

e Discuss the harmonisation of non-standardised products such as network services (e.g. redispatching
and topological remedial measures).

e Discuss how to facilitate the contribution of flexible market participants’ behaviour to the balance of
the energy system through wholesale markets and the operation of electricity grids in a secure and
stable manner.

e  Follow the development of technical requirements for additional electricity demand (e.g. heat pumps
and other flexibility sources) to ensure interoperability so that additional electricity demand is truly
flexible.

e  Work together on the implementation of flexibility provisions in upcoming EU legislation, such as the
electricity market reform and the network code on demand response. As far as possible, the Penta
countries will endeavour to take into account the flexibility needs of the region when formulating
national policy.

Energy efficiency

The Pentalateral Energy Forum recognises the importance of increasing energy efficiency as a means of reducing
dependence on fossil fuels and mitigating the scale of the challenge of the energy transition. In this respect,



Penta considers it important to save energy and make energy demand more flexible. The Penta countries
exchanged on the implementation of the electricity demand reduction obligation imposed by EU legislation for
winter 2022/2023.

The Penta countries will continue to work together by exchanging on the implementation of the revised Energy
Efficiency Directive (EED, (EU) 2023/1791) and on best practices in energy savings.

Decarbonisation

As described above, and building on previous work on Vision 2050, the Penta countries continue to work towards
a common political vision on a decarbonised electricity system, which should be achieved as soon as possible
and ideally by 2035. The Penta countries will work together to further develop renewable energy and raise
awareness of the importance of flexibility to move towards a fully decarbonised electricity system without losing
security of supply. The Penta countries fully recognise the importance of improved regional cooperation and
seek to improve it in order to exploit synergies and achieve efficiency gains. The Penta countries will explore the
added value of additional regional cooperation on renewable energy integration, grid planning, offshore and
onshore connection (in cooperation with North Seas Energy Cooperation) and addressing other issues with a
cross-border impact that may arise in the transition to a decarbonised electricity system.

Hydrogen

In 2020, a dedicated support group on hydrogen was set up with the aim of advancing Penta’s work and close
cooperation on hydrogen. SG4 focuses on regulatory and market developments for the deployment of hydrogen
in the Penta countries, in relation to the national, European and international framework. On the basis of the
political declaration on the role of hydrogen in decarbonising the energy system in Europe signed in 2020 and
recent developments, including REPowerEU and the IEA report A 10-Point Plan to Reduce the European
Union’sReliance on Russian Natural Gas, Penta countries exchange information and define common positions
on the future market design for hydrogen deployment developments. In particular, SG4 will continue to work
on the development of hydrogen certification, the emerging hydrogen infrastructure in the Penta region and
the necessary measures to develop cross-border interconnections. It will also monitor progress in the
implementation of Penta countries’ hydrogen strategies by looking at regulatory development, support
mechanisms, investments, changes in supply and demand, trade, among others.

1.2.4.2 North Seas Energy Cooperation

France is part of the North Sea region, which has significant renewable energy potential. The deployment of
offshore wind energy will play an increasingly important role in achieving Europe’s energy and climate
objectives. The EU Offshore Energy Strategy has set the ambitious target of an installed capacity of 300 GW for
offshore wind and 40 GW for marine energy by 2050. On 19 January 2023, the North Sea Energy Cooperation
(NSEC) facilitated the development of a non-binding agreement on offshore renewable energy generation
targets in 2050 with intermediate steps in 2040 and 2030 for the priority North Sea grid corridor under the TEN-
E Regulation. The objectives for the priority offshore grid corridor NSOG are 60.3 GW in 2030, between 134,9
and 158 GW in 2040, and between 171,6 and 218 GW in 2050. This represents a significant change of scale for
the offshore sector, the deployment of renewable energy and the integrated strategic development of offshore.
High energy prices, for example in 2022, and geopolitical events threatening the European energy system have
highlighted the need to accelerate the deployment of national renewable energy generation capacities and
offshore transmission grids at regional level as soon as possible, thereby significantly improving energy security.



France is working with the other NSEC countries to identify, analyse and realise concrete cooperation projects.
The NSEC is a voluntary, bottom-up, market-oriented regional cooperation initiative, established in 2016, aimed
at:

e Creating synergies;

e Avoid incompatibilities between national policies;

e Share knowledge on international best practices;

e Promote common strategies where possible and beneficial.

Ministers responsible for energy meet regularly in the framework of the NSEC. In 2023, the NSEC consists of
Belgium, Denmark, France, Germany, Ireland, Luxembourg, the Netherlands, Norway and Sweden, with the
participation of the European Commission. On 18 December 2022, Nordic Energy Ministers and the European
Commissioner for Energy signed a Memorandum of Understanding on cooperation with the United Kingdom in
the field of offshore renewable energy. The establishment of this MoU was provided for in the EU-UK Trade and
Cooperation Agreement of 30 December 2020, is based on the NSEC and is distinct from but complementary to
the NSEC framework.

For the offshore wind sector, it is essential to provide a predictable and stable operating environment in the
long term in order to facilitate long-term investment and further reduce costs. NSEC members are working
together to make an important contribution to achieving these objectives through a regular exchange of
expertise focused on several topics within the four NSEC Support Groups (SG):

e SG1: development of hybrid and joint projects;

e SG2: permits, maritime spatial planning and environmental considerations;
e SG3:financing and support frameworks;

e SG4:long-term network and infrastructure planning.

Development of hybrid and joint projects

The NSEC SG1 serves as a platform to collaborate on concepts of potential offshore wind projects and on
coordinated electricity infrastructure, including transmission infrastructure. The activity of the group has
intensified as the NSEC countries have launched more joint and hybrid projects in the North Sea, to facilitate
technical and ministerial discussions and the sharing of best practices as projects progress progresses.

In addition to joint offshore wind projects, which will be connected and supported by several countries, the
Support Group is also working on possible ‘hybrid’ solutions that use cross-border options to connect offshore
wind farms to more than one electricity market and create synergies between countries, as well as on the
corresponding EU and national market provisions.

Consequently, SG1 members are developing opportunities for collaboration on hybrid projects as well as on
possible legal, regulatory and commercial obstacles. SGIwill continue to work on obstacles and milestones of
hybrid and joint projects, which can be addressed at national and regional level. In addition, collaboration will
continue to function as a forum for reflection on how to work on issues related to legislative processes at EU
and national level.

Permits, maritime spatial planning and environmental considerations

In order to achieve our energy and climate objectives in the EU, it is necessary to speed up planning and
permitting procedures at European and national level, and at the same time to better understand the possible



ecological boundaries of large-scale wind development in the North Seas and the impacts on other users of the
sea. SG2 has compiled an inventory of the spatial tensions of offshore wind farm developments up to 2030 at
regional sea level. The next steps will be to better define ecological tensions and potential threats to
development and define spatial strategies to avoid or mitigate these threats. In order to improve knowledge
and support the deployment of wind energy in the North Sea, North Sea countries will continue to cooperate
closely on maritime spatial planning, environmental research and the assessment of the cumulative impact of
wind farms between the authorities responsible for energy, maritime spatial planning and the environment.

Financing and support frameworks

Offshore tenders are a central topic for funding and support frameworks. NSEC members coordinate offshore
tenders by sharing information on timetables for national tenders in the framework of SG3. In the Working
Group, countries also exchange best practices on tender design, grant free support, design elements for system
and sector integration, as well as grid connection schemes. The implementation of joint projects is becoming
increasingly important to achieve these ambitious goals.

This is why the Group is also looking into the possibilities for financing joint cross-border offshore projects,
including through EU financial instruments such as the Connecting Europe Facility and the EU Renewable Energy
Financing Facility. Finally, Power Purchase Agreements (PPAs) play an increasingly important role in financing
offshore projects. Countries will address problems, obstacles and solutions for a wider adoption of PPAs. In
addition, the group exchanges on decommissioning, lifetime extension and energy replenishment of wind farms.

The aim of these exchanges is also to jointly develop and discuss ideas for the medium-term future of the
offshore energy system in terms of installed capacity, for example through coordinated tender schedules.

Delivery 2050: long-term network and infrastructure planning

NSEC SG4 works with ENTSO-E to provide and coordinate contributions to the Offshore Network Development
Plan for the North Seas Offshore Grid under the EU TEN-E Regulation. In addition, SG4 aims to broaden the
discussion on the long-term planning of the network to also include the early development and increase of
production and transport of decarbonised hydrogen at sea, as well as its potential role in an increasingly
interconnected North Sea energy system. Decarbonised hydrogen will play an important role in decarbonising
our energy system. Power-to-X, and in particular hydrogen, will play a key role in providing flexibility where and
when needed. Hydrogen demand is expected to increase significantly, especially after 2030, due to its potential
as a storage energy carrier and as a fuel and feedstock for activities that are difficult to electrify. Several NSEC
countries have announced targets for decarbonised hydrogen production on land and at sea. Under SG4, NSEC
countries will exchange their first experiences with hydrogen linked to offshore wind, and exchange knowledge
on transport infrastructure, renewable energy development and off-shore power-to-X production. They will
work together to provide information on offshore hydrogen production, to discuss the deployment of
electrolysis and to increase synergies between long-term offshore grid planning and hydrogen network planning.
In all aspects of medium- and long-term infrastructure planning, SG4 underlines the importance of a broad
engagement in this planning process with Member States and relevant stakeholders, including industry and
NGOs, to anticipate and eliminate supply chain bottlenecks (e.g. port development and availability) in the
deployment and acceleration of the roll-out of our North Sea energy system. This is closely linked to the
importance of safeguarding the security of offshore and underwater critical infrastructure, as well as the supply
of critical raw materials, through innovation and better circularity.

1.2.4.3 The High Level Group on Interconnectors in South-West Europe



The quadrilateral summit on interconnections, bringing together the Heads of State and Government of Spain,
France, Portugal and the President of the European Commission, held in Madrid on 4 March 2015, decided to
set up a High Level Group on electricity and gas interconnections for South-West Europe. The High Level Group,
formally launched in Paris on 30 June 2015, brings together representatives of the three countries and the
European Commission, as well as national regulators and transmission system operators. It provides a
comprehensive view of the projects across the region and involves all stakeholders, including transmission
system operators and regulators. It is supported by the Commission in recognising these projects as projects of
common interest, and for mobilising European funding tools.

In December 2023, the European Commissioner for Energy and Energy Ministers of France, Portugal and Spain
signed a Memorandum of Understanding on a new expanded scope of the High Level Group on Interconnectors
for South-West Europe. In line with the new Memorandum of Understanding, the Member States of the High
Level Group on Interconnectors for South-West Europe agreed on a plan for actions to be taken by 2030 and
identified three priority areas for cooperation:

— Increase electricity interconnections between Portugal, Spain and France;
— Support the development of offshore infrastructure and accelerate the deployment of offshore RES;

— Harness the renewable hydrogen potential of the Iberian Peninsula (including storage and support for the
deployment of electrolysers to produce hydrogen).

Regular meetings are held to monitor the implementation of this action plan.

1.2.5 Administration responsible for the implementation of the PNIEC

The Directorate-General for Energy and Climate (DGEC) is responsible for developing and implementing policy
on energy, energy raw materials, combating global warming and air pollution. It was introduced in 2008 by
Decree No 2008-680 of 9 July 2008 and the Order of 9 July 2008. It includes the Directorate for Energy and since?
July 2023 the Directorate for Climate, Energy Efficiency and Air (formerly the Climate and Energy Efficiency
Service):

— the Directorate for Energy prepares and implements the policy to ensure the security and competitiveness
of France’s energy supply. It ensures the proper functioning of energy markets (electricity, gas, oil) under
economically competitive and environmentally friendly conditions. It is also responsible for French nuclear
energy policy. In these policy areas, it integrates the challenges of climate change and ensures the development
of clean technologies. The Directorate implements government decisions on renewable energy;

— the Directorate for Climate, Energy Efficiency and Air develops and implements policy on combating climate
change, adapting to climate change and combating air pollution. It proposes measures to control demand and
rational use of energy for all energy uses, as well as measures to increase the use of renewable heat. It designs
technical regulations on safety and pollutant emissions from road vehicles. It proposes and implements
incentives to accelerate the placing on the market of safer or more environmentally friendly vehicles.

Moreover, since 2022, in order to ensure greater efficiency, the coordination of ecological planning has been
entrusted to theGeneral Ecological Planning Sector (SGPE), under the authority of the Prime Minister. The SGPE’s
mission is to ensure the coherence and monitoring of green policies, to initiate and frame the mobilisation of
ministries and stakeholders, to coordinate all negotiations and finally to measure the performance of the actions
carried out.



ThePNIEC is drawn up and steered by the DGEC, in close connection with the SGPE for the impacts on the
various sectoral policies.

1.2.6 Territorialisation of the PNIEC

Through the policies they can deploy at local level, the relay they provide with many actors and the funding
they can provide, communities and regions have many levers to implement energy and climate policies. Some
of these levers are exclusive competences on which several national guidelines of the National Low-Carbon
Strategy are based.

As regards the policy on combating climate change, in 2023 the Government started work on territorialising
planningwith the creation of the conferences of the regional parties, known as ‘regional COPs’. These COPs are
designed to enable regions to take ownership of the planning exercise, to take part in national objectives and to
translate them into concrete projects at the level of each citizen’s catchment area. They are intended to enable
the co-construction of realistic policy levers adapted to the specific characteristics of each territory in order to
implement these ambitions. These COPs are called upon to mobilise all local and regional stakeholders, in a
format to be defined by the prefecture of the region and the regional council. They are co-moderated by the
regional prefect and the president of the regional council, and are intended to be monitored annually beyond
the 2024 work. This shared approach to ecological planning must ensure that the objectives are actually met
at national level.

As regards energy policy, multiannual energy programming is a national planning document with national
renewable energy development objectives in particular. EPP 3 will be the first EPP, which will then see its
objectives broken down locally, territory by territory, in a bottom-up logic. The EPP 3 will make this place-based
work a priority, co-constructing with local authorities the method for determining these local objectives in order
to ensure consistency between the ambitions of the territories, the planning documents at local level and the
national guidelines for the energy transition.

1.2.7 Transposition of Directive (EU) 2018/2001 as amended

Following the adoption of the new Renewable Energy Directive on 9 October 2023, France started the
transposition process.

Certain provisions have already been incorporated into the French body of legislation with the adoption of the
Law of 10 March 2023 on the acceleration of renewable energy production, which transposes, in Article 19,
Article f of the Directive, which provides for recognition of the response to an imperative reason of overriding
public interest for renewable energy projects above a certain power threshold. The APER Law also provides for
the establishment of maps of acceleration areas for renewable energy, which can serve as a basis for identifying
the areas needed to achieve renewable energy development objectives.

In addition, a draft transposing law is under preparation and is expected to be discussed in the second half of
2024. This will include the transposition of bioenergy and sustainability provisions as well as offshore wind and
protected species derogations.

Finally, other measures will be transposed by regulation. These include more operational provisions on the
permit-granting process and guarantees of origin.

Work on the establishment of acceleration areas within the meaning of the Directive will also be launched
shortly.



2. NATIONAL OBIJECTIVES AND TARGETS
2.1. Decarbonisation dimension

2.1.1 Greenhouse gas emissions andremovals

2.1.1.1 European climate framework
The diagram below sets out France’s objectives in the architecture of the European climate framework.

European emission reduction target for 2030: —40 %~> - 55 % net reduction in 2030 vs 1990

European carbon market LULUCF Regulation

EU ETS Directive Regulations
industry, energy, intra-EU aviation on Effort Sharing European carbon sink
-43 % > -62 % vs 2005 ‘ESR’

Agriculture, building, transport, waste

Creation of ETS2 road 30 % > -40 % vs 2005

transport/building

Target France = -6.693 Mt to be
achieved in delta/change from
the baseline 2016-2018 which
will be taken from the 2030
inventory available in 2032

Achieved at European level: no
distribution between Member States

2.1.1.2 mitigation targets for France

(a) Enhancing France’s 2030 climate ambition

France sets the target of a gross reduction in GHG emissions of at least -50 % in 2030 compared to 1990 (i.e.
reaching a target of around 270 MtCO2eq3®) (compared to -40 % so far).

The provisional version of the baseline, produced as part of the preparation of SNBC 3, achieves the national
target of -50 % gross GHG emissions in 2030 compared to 1990 with 271 MtCO2eq gross emissions in 2030 (see
details in Part 5.1.1.1)

These results may change at the margin in line with future modelling iterations. In particular, the baseline
scenario will be revised to take account, in particular, of stakeholders’ feedback from the upcoming public
consultation and ongoing or future work (post-2030 horizon, territorial COP, work with sectors).

(b) A short and medium term: carbon budgets

33 The value of 270 Mt CO. eq is obtained by applying a 50 % decrease in gross greenhouse gas emissions in the year 1990 (539 Mt COzeq)
[Secten 2024].
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In the short and mediumterm, France has carbon budgets, i.e. emission ceilings not to be exceeded in successive
five-year periods. The carbon budgets are defined in the SNBC. Carbonbudgets are set in relation to France’s
GHG emission reduction target trajectory34. This trajectory is the result of extensive modelling work, updated
every time the SNBC is revised. This exercise becomes more accurate in each revision cycle35.

Every 5 years, a new carbon budget is defined when the SNBC is revised and “future” budgets are adapted if
necessary. The SNBC 2 (in force®®) set the 2th’ 3th® 4th carbon® %€t covering the periods 2019-2023, 2024-
2028 and 2029-2033, in line with the then French climate ambition?’.

The2nd®™°" budget (2019-2023) will come to an end when the final document of SNBC 3 is presented, so that
it will not be amended a posteriori by this new strategy (apart from the technical adjustments linked to changes
in the inventory provided for in the code for the surrounding area, see above). A full review of this 2" budget
will be carried out in SNBC 3.

On the other hand, *¢3th 2"¥4th carbon budgets (2024-2028 and 2029-2033 periods) will be updated in line with
France’s new climate ambition and the 5th carbon®s¢t will be established (2034-2038 period). They will be laid
down by decree when the SNBC 3 is adopted.

A preliminary estimate oft"® 3th®"d 4th carbon budgets, as revised upon adoption of SNBC 3, could be calculated
indicatively on the basis of the trajectory resulting from the modelling exercise3. It is presented in the figure
and tables below:

e the 3th®™°" budget is estimated at 335 Mt COzeq excluding LULUCF and 327 Mt COeq with LULUCF?®,
e the 4th®@™°" bydget is estimated at 256 Mt COzeq excluding LULUCF and 239 Mt COzeq with LULUCF.

34 They are then indicatively broken down by major sectors of activity: transport, residential and tertiary buildings, industry, agriculture,
energy production and waste.

35 Foresight modelling work is ongoing at national level. This is an iterativework, which gradually integrates the new data available and the
effect of the measures envisaged. The first assumptions and trajectories presented in this document under the term‘provisional reference
for SNBC 3’ stem from the second iteration of the scenario exercise. They are not final. Future work will allow these hypotheses to be
adjusted with a view to arriving at a definitive scenario which will form the basis for the final preparation of the SNBC 3.

36 SNBC 2 was adopted in 2020

37 Reduce France’s gross greenhouse gas emissions by at least 40 % in 2030 compared to 1990 and achieve carbon neutrality in 2050 (cf.
Decree No 2020-457 of 21 April 2020)

38please note: this work was carried out on the basis of the latest CITEPA National Greenhouse Gas Emissions Inventory (Secten 2023), which
leads to several methodological developments, the most impactful of which concern the agriculture and LULUCF sectors: From 15 March
2023, GHG emission inventories moved from GWP (Global Warming Potential) from AR4( 4th IPCC Assessment Report) to IPCC AR5 GWP!
5th IPCC Assessment Report). In this update, the 100-year GWP of CH4 and SF6 increase, while those of N20 and NF3 decrease, leading to
significant variations in agriculture and land (LULUCF). The spatial explicit LULUCF methodological improvement has also been implemented
to comply with the EU 2023 reporting obligations. Finally, the use of the IPCC guidelines resulting from the 2019 revision also affected
historical emissions from the agricultural sector.

39 The figures are rounded to the nearest 1 Mt CO; eq.
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Figure17: Trends in GHG emissions (Mt CO2 eq) outside the land sector, comparison of trajectories and 3th and
4th carbon budgets of SNBC 3 and SNBC 3 (provisional).
(Sources: national greenhouse gas emissions inventory, Citepa, Secten 2024; DGEC Models)

The preliminary estimate of the breakdown of carbon budgets by business area, rounded to the nearest 1 Mt
CO2 eq, is as follows.

2'd carbon
3rd carbon budget (2024- 4rd carbon budget (2029-
budget (2019-
Average annual 2024) 2023) 2028) 2033)
emissions

(in MtCOzeq)
SNBC3 SNBC3
1990 | 2015 SNBC2%° SNBC2 . L
(provisional) (provisional)
123 138 134 129 113
o | 8 | % | 7 61 st “ a3

Reference years (Secten

40 Technically adjusted carbonbudgets in 2 024 in accordance with the Environment Code (Article D. 222-1-B)
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Figurel8: Preliminary estimate of the distribution of carbon budgets by areas of activity (source: DGEC).
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Comparison of the 2th and 3th carbon budgets of SNBC 2 and a provisional estimate of the
3th and 4th SNBC 3 carbon budgets
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Figure19: Comparison of the 2th and 3th carbon budgets (technically indicatively and provisionally adjusted in
2024) of SNBC 2 and a provisional estimate of the 3th and 4th SNBC 3 carbon budgets calculated on the basis of

the baseline (source: DGEC).
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The preliminary estimate of the distribution of carbon budgets by major sectors, in particular those for which
France has entered into European or international commitments*, rounded to the nearest 1 Mt CO; eq, is as
follows.

2'd carbon
Reference years 3thearbon hudget 4thcarbon hudget

budget (2019-
Average annual (Secten 2024) u 3222(3) (2024-2028) (2029-2033)
emissions

(in MtCOzeq)

SNBC3 SNBC3

42 e
SNBC2 (provisional] (provisional)

Sectors covered by the
EU Emissions Trading
Scheme (excluding civil
aviation)

Sectors covered by the
ESR Regulation
(transport, buildings,
agriculture, waste,
energy and industry
not covered by the
ETS)

Domestic civil aviation 4,2

LULUCF (Use of Land,
Change of Use of Land
and Forestry)

Figure20: Preliminary estimate of the distribution of carbon budgets by major sectors (source: DGEC).

41 Application of Article L.222-1 B of the Environmental Code
42 Technically adjusted carbon budgets in 2 024 in accordance with the Environment Code (Article D. 222-1-B)
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The preliminary estimate of the breakdown of carbon budgets by greenhouse gas categories, rounded to the
nearest 1 Mt CO: eq, is as follows.

2'd carbon
Reference years budget (2019 3rd carbon budget (2024- 4 carbon budget (2029-
Average annual (Secten 2024) 2023) 2028) 2033)

emissions

(in MtCOzeq)
" SNBC3 SNBC3
1990 SNBC2 SNBC2 .. ..
(provisional) (provisional)

CO;
(excluding LULUCF)

399

341 332 316 266

N20

52 29 29 29 27 24 25 21
(excluding LULUCF)
cHd 78 64 62 60 55 54 52 47
(excluding LULUCF)
F-gases

11 19 18 15 9 6 7 4
(excluding LULUCF)
fotal 539 | 454 | 429 420 357 335 299 256
(excluding LULUCF)
€0 378 303 286 272 223 241 168 164
(with LULUCF)
N20 54 30 31 30 28 25 26 23
(with LULUCF)
chd 79 65 63 61 56 55 52 48
(with LULUCF)
F-gases

11 19 18 15 9 6 7 4
(with LULUCF)

Wl o1 417 410 377 315 327 253 239

(with LULUCF)

Figure21: Preliminary estimate of the breakdown of carbon budgets by categories of greenhouse gases (source: DGEC).

43 Technically adjusted carbon budgets in 2 024 in accordance with the Environment Code (Article D. 222-1-B)
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In addition, under the Environmental Code, SNBC 3 will also incorporate indicative carbon budgets for
international bunkers (accounted for outside total national emissions in accordance with international
standards). A preliminary estimate of these carbon budgets could be calculated indicatively on the basis of the
trajectory resulting from the modelling exercise carried out. It is presented in the table below.

2'd carbon
Reference years budget (2019 3rd carbon budget (2024- 4 carbon budget (2029-
Average annual (Secten 2024) 2023) 2028) 2033)

emissions

(in MtCOzeq)

SNBC3 SNBC3

SNBC2 SNBC2 .. -
(provisional) (provisional)

International
bunkers

of which
international air
bunkers

of which
international
maritime bunkers

Figure22: Provisional estimate of the 3th and 4th indicative carbon budgets for international bunkers calculated on the basis of the
baseline (source: DGEC).

(c) Horizon 2050

France reaffirms its objective of achieving carbon neutrality in 2050, i.e. net zero emissions on national
territory, set by the Government’s Climate Plan published in July 2017 and now enshrined in the law.

Since 2021, the Government has focused on the 2030 SNBC 3 horizon, which is an important step towards
putting France on the right path towards carbon neutrality. A detailed plan comprising objectives, trajectories,
policy levers and financial means has thus been drawn up for this horizon. This was the government’s priority as
the first step needed to put the country on the right path towards achieving carbon neutrality.

The 2050 horizon is subject to more uncertainty and deserves specific consideration in relation to the closing
issues of each sectoral decision. However, the 2050 horizon is now preparing to put in place the long-term
policies needed to further reduce emissions after 2030. This is the focus of the ecological planning carried out
under the auspices of the Prime Minister. Work on this 2030-2050 horizon of SNBC 3 is continuing at national
level with a view to achieving a final SNBC 3 in the course of 2025 incorporating sectoral trajectories up to
2050.

2.1.1.3 effort Sharing Regulation (ESR)

The revised European Effort Sharing Regulation ( ESR) aligned the Member States’ targets for reducing GHG
emissions from the transport, buildings, agriculture and waste sectors with the new European target for 2030.
As such, France’s new reduction target for this area is -47.5 % by 2030 compared to 2005 (instead of -37 %).
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Furthermore, the ESR obligation relates not only to the achievement of an emission reduction target in 2030 but
also to compliance with a cumulative carbon budget for the whole period 2021-2030. Every year, countries must
comply by surrendering as many emission allocations44 as they have emitted for the sectors submitted.

These targets largely shape the decarbonisation effort that France will have to make for the perimeter of these
emitting sectors.

The provisional modelling prepared as part of the SNBC revision shows that the trajectory of ESR targets would
be respected in the Reference Target Scenario (AMS Scenario). Cumulatively, in the provisional scenario “AMS
run 2”, the total surplus 2021-2030 is 85 MtCO2e with 63 MtCO2e less emissions compared to allocations over
the period 2021-2025 and 22 MtCO2e less than allocations over the period 2026-2030. Specifically in 2030,
the scenario reaches 215 MtCO2e on the ESR perimeter for an allocation of 211 Mt. This difference is within
the margin of error of the estimate and is well below the accumulated surplus over the period as a whole. The
estimated total surplus over the period 2021-2030 is higher than the previously estimated surplus (draft update
of the integrated national energy and climate plan) due to lower than anticipated emissions from 2022-2023
and lower ESR share in total projected emissions (recovery of historical trend).

Since the projections show that the trajectory for 2030 and the cumulative carbon budget over the period 2021-
2030 will be respected under the Regulation (ESR), France does not plan, a priori, to use external flexibilities for
its compliance, beyond those within the ESR’s year-to-year.

Due to the uncertainties on the level of LULUCF emissions, these projections do not include a possible shortfall
in compliance with the LULUCF Regulation over the period 2021-2025 that could be addressed by the
mobilisation of flexibilities under the LULUCF Regulation (see section 2.1.1.4).

4 AnnualEmissions Allocation — 1 AEA corresponds to 1 tCO2eq
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Figure23: Emissions and ESR allocations for the period 2021-2030. The ESR trajectory is calculated from the total emissions of the AMS run
2 scenario to which the average ESR share 2021-2022 is applied

2.1.1.4 application of Regulation No 841/2018 on the inclusion of greenhouse gas emissions and removals
from land use, land use change and forestry. — LULUCF

As regards the forestry and land sector, Regulation No 2018/841 provides for the application of accounting for
emissions and removals from these sectors and for a commitment on the part of the Member States to ensure
that emissions do not exceed removals in the period 2021 to 2025 (the ‘no embit’ rule) in accordance with those
accounts. This Regulation takes into account the efforts that France will have to make in terms of forest
management, the enhancement of long-lived uses for wood from French forests, and carbon storage in
agricultural land (e.g.: preservation of meadows, hedges, etc.) or reduction of land take.

As regards forest management, France sent its Forest Accounting Plan in January 2020, in accordance with Article
8 of Regulation No 841/2018, and including the calculation of the reference level for managed forests estimated
at -55,40 MtCO2e over the period 2021-2025.

Following the revision of Regulation No 2018/841 as part of the ‘Fit for 55’ package (by Regulation (EU) 2023/839
of 19 April 2023), the accounting rules have been simplified and the Member States are set a target for 2030
(for France: —6,693 MtCO2e improvementto be achieved between the average of the 2016-2018 inventory and
the year 2030). This target will be accompanied by a budget 2026-2029 which will be set in 2025 on the basis of
the inventory values 2021 to 2023 (also set in “relative value”).

The LULUCF (Land Use, Land Use Change and Forest) sector is currently a net carbon sink. This means that it
generates more removals of CO2 than emissions. For the time being, this is the only way for France to generate
significant removals of CO..
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In 2022, the absorption of the sector was 18 Mt CO: eq (Citepa, Secten 2024). The carbon sink of this sector has
fallen sharply over 10 years, largely due to the effects of climate change, resulting in increased mortality and
lower growth in forests (drought, heatwave, fires, pests).

As a result of climate change, the French forest, which is highly dependent on climate change, is currently
experiencing a crisis of mortality and significant growth leading to a fall in its carbon sink. Both researchers
and experts have difficulties in deciding on its duration and a potential exit from the crisis. Thus, the choice has
been made to focus on a central scenario (the one presented here) but also to establish a ‘strong climate change’
scenario, where the forest sink will be modelled in the light of a continuous crisis and which will prepare for
possible less favourable situations. In order to emerge from this crisis, adaptation measures are and will be put
in place to renew forests and plant species adapted to France’s future climate. However, the impact of these
renewal plans on the carbon sink can only be observed in the long term and sometimes after 2050, when stands
planted in the next ten years reach maturity and sequester significant amounts of carbon each year.

The 2024 edition inventory for 2022 estimates an average of the years 2016-2018 at around -25 MtCO2e.
France’s target for 2030 should therefore, for the time being, be set at -31 MtCO2eq. To achieve this objective
at national level, France’s strategy is to stabilise the mortality and decline in forest growth and to adapt them to
climate change through a massive forest renewal plan and to enhance harvesting in long-lived timber products
to increase the sink. These objectives are reflected in the various calls for projects France Relance and
France2030 on forestry upstream and downstream: Forest renewal, constructive wood system. These measures
will have to be complemented in the short term by incentives for afforestation, as well as increased
requirements for the preservation of forest soils.
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Figure24: Trends in LULUCF emissions in Mt CO2eq (source: national greenhouse gas emissions inventory,

CITEPA, Secten 2024; DGEC Models)

In the current state of the French inventories (submitted in 2024, with data considered final for 2022), and taking
into account the methodology currently applied, the unfavourable evolution of the essential parameters of
French forest, namely mortality and gross biological growth, could lead to a significant projected LULUCF deficit
over the period 2021-2025, mainly due to the result on the category of ‘managed forest land’ and the
comparison with the FRL (Forest Reference Level).

There is considerable uncertainty at this stage on the possible mobilisation of the flexibilities of Article 13 (‘flat-
rate’flexibility linked to ‘managed forest land’, conditional on the achievement of objectives at Union level) and

Article 10 (taking into account natural disturbances).

As regards Article 10, we consider that it should be possible to mobilise this Article to take account of the sharp
increase in forest mortality since 2012, including diffuse mortality not directly linked to specific and localised

disturbances.

However, even if the flexibility of Article 10 were to be mobilised, a deficit could still be observed.

2.1.1.5 methane emissions

TheEuropean Union (EU) and France individually committed to the Global Methane Pledge (GMP), an initiative
launched at COP26. The Global Methane Pledge commitment is collective in nature, with PMG signatories
committing to cooperate to reduce global methane emissions by 30 % between 2020 and 2030.
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The statement covers all sectors of activity, but acknowledges that the main short-term fields concern the
energy sector. Subsequently, the EU published its Methane Action Plan under GMP at the end of 2022, which
indicates that at EU level, the targeted methane emissions reductions by 2030 would reach 23 % compared to
2020, and just over 50 % compared to 1990. This objective, which is not broken down by sector, should enable
the EU to contribute to this global ambition in line with the methane emission reduction fields on its territory.

Preparations for SNBC 3 will focus on establishing a pathway for methane emissions consistent with this new
target.

2.1.1.6 adaptation objectives

France is preparing its third national climate change adaptation plan (PNACC-3) and plans to finalise it in the
course of 2024.

France is currently implementing its second National Plan for Adaptation to Climate Change (PNACC-2).

The general objective of the second National Plan for Adaptation to Climate Change (PNACC-2) is to implement
the measures necessary to adapt the territories of France hexagonal and overseas France to the expected
regional climate change by 2050. In line with the long-term objectives of the Paris Agreement and with the
relevant objectives of other international conventions, France will have to adapt to the share of climate change
that past emissions of greenhouse gases accumulated in the atmosphere are now inevitable. The assumption
for PNACC-2 was an increase in the global average temperature of 2 °C in 2050 compared to the pre-industrial
era, even though France is acting nationally and internationally to limit this increase to 1.5 °C.

Some adaptation policies and measures can contribute to achieving the objectives and targets of the Energy
Union. The implementation of these policies and measures corresponds to the adaptation objectives under the
PNIEC. In the work on EPP and SNBC, some interactions between climate change and the energy system have
been taken into account (including changes in consumption in buildings). For example, the 2th National Plan on
Adaptation to Climate Change, adopted in December 2018, provides for several actions to help adapt forests
to climate change.

A first version of the 3PNACC, resulting from several months of work with representatives of all stakeholders,
will be subject to public consultation in the course of 2024. The 3 NCDP will be organised along 5 main axes
aimed at: (1)protect the French, (2) develop the territory and ensure the continuity of essential infrastructure
and services, (3) improve the resilience of the economy, (4) protect natural and cultural heritage and (5) mobilise
all the strong forces of the nation to successfully adapt to climate change.

The 3 PNACC aims to prepare France for the consequences of global warming of 3 °C by 2100, or + 4 °C for
hexagonal France. This trajectory is the national reference trajectory for France’s adaptation to climate change®.
It was subject to public consultation from 23 May to 15 September 2023. 1124 contributions were received,
including 31 from public and private institutions (state services and operators, business federations, etc.). For
the first time, the National Climate Change Adaptation Plan is therefore based on a concerted warming path
that can be reflected in all public policies up to 2100.

https://www.ecologie.gouv.fr/trajectoire-rechauffement-reference-ladaptation-au-changement-climatique-
tracc



The 3 PNACC was designed with an inclusive approach involving all stakeholders. Its measures were discussed
in four working groups bringing together representatives of local and regional authorities, the State and its
operators, trade unions, economic sectors and associations, meeting from July to December 2023. This co-
construction will continue with the public consultation, which will make it possible to enrich the document with
contributions from citizens and adaptation stakeholders.

Other policies and measures are mentioned in section 3.1.4.

2.1.1.7 ccs/ccu

Technologies for capture, storage and valorisation of CO: are necessary for the decarbonisation of activities
for which there is no low-carbon alternative in the medium term. This is particularly the case for many
industrial emissions directly linked to the process used (cement, lime, chemistry, metallurgy, etc.). As storage is
available in limited quantities, the use of CCS is foreseen to address uncompressed residual emissions and must
therefore complement energy efficiency actions and a comprehensive decarbonisation plan, starting with the
prevention of emissions at source through the evolution of industrial processes.

In France, the use of CCS in the industrial sector is planned as of 2027. The volumes of captured CO: referred
to in the state of play and prospects for CCUS deployment in France published in July 202446 could reach 4 to 8,5
MtCO:zper year by 2030 and between 30 and 50 MtCOzper year in 2050 for all sectors (including biogenic CO2).
The SNBC 3 project (provisional scenario) aims at a volume of 6.6 Mt captured in 2030. This volume is 3.3 Mt
captured in the primary metals sector (of which 0.5 Mt biogenic), 2.2 Mt in the chemical sector (of which 0.5 Mt
biogenic) and 1.2 Mt (including 0.2 Mt biogenic) in the non-metallic minerals sector (in particular cement and
lime). Letotal captured in 2030 of 1.2 Mt of biogenic CO2 and 5.4 Mt of fossil CO2. 10 % of this volume
corresponds to CCU, used for the production of e-fuels. By 2050, beyond the capture of CO: in the industrial
sector, CCS will contribute to carbon removals and to the objective of climate neutrality.

At national level, the development of CCUS technologies is supported under the ‘France 2030’ investment plan
through the strategy for decarbonising industry with an overall budget of EUR 4.5 billion. Under the innovation
component, the development of new technologies for capturing CO: is eligible for the calls for projects
“DEMIBaC” and “IBAC PME” led by ADEME. A new support scheme to support large industrial decarbonisation
projects, such as the installation of CO2 capture units for geological storage, was announced in June 2023 and
launched at the end of 2024. A public consultation on the draft tender specifications, accompanied by a call for
expressions of interest, was published in June 2024%7, prior to the publication of the call for tenders.

France does not yet have a geological sequestration capacity of CO.. Studies to assess these capacities were
launched in early 2024. In addition, the ‘France 2030’ investment plan could devote EUR 25 to EUR 30 million to
accompany the carrying out of studies or works to improve knowledge of the French basement capacities in
terms of the storage of CO: (seismic campaigns or injection tests).

Finally, the deployment of the CCUS in France requires reflections on the transport of CO2, for which different
methods can be envisaged, such as pipelines, or alternatively the train, barge or lorry. The relevance of these
various vectors is currently the subject of a consultation of the sector, which should feed into the reflection on

46 https://www.ecologie.gouv.fr/sites/default/files/documents/Strategie_nationale_CCS.pdf

47 https://agirpourlatransition.ademe.fr/entreprises/actualite-entreprises?ressource_id=1132



the CO2 transport framework modelstove provided in order to enable the sector to develop properly, and a task
entrusted to the Energy Regulatory Commission.

2.1.2 Low carbon energy

France will meet its targets for the share of renewable energy in its gross final consumption for the year 2020.
The 23 % renewable energy target is expected to be reached in 2024, and France will continue this renewable
energy development path in order to contribute to the ambitious EU 2030 target.

Indeed, the share of renewable energy in gross final energy consumption in France already amounts to 22,2
% in 2023, according to provisional data calculated in accordance with the rules of Directive (EU) 2018/2001 on
the promotion of the use of renewable energy. It thus increased by 1,7 points in 2023 compared to 2022. These
provisional data, if they give a clear indication of the growth dynamics of renewable energy in France, will still
have to be confirmed in the autumn.

Taking into account these data and the commissioning of new renewable energy generation capacity, the target
set for France for 2020 of a 23 % share of renewable energy in gross final energy consumption will bereached
in 2024 and would even be exceeded by almost one point.

TheFrench energy and climate strategy makes it possible to estimate France’s gross final consumption of
renewable energy in 570 at around 2 030 TWh. The sustained pace of development of the various renewable
energy sectors used in the scenarios of the French energy and climate strategy (SFEC) and the efforts to achieve
energy efficiency and sobriety will thus enable France to make a significant contribution to achieving the Union’s
2030 energy targets.

It should be noted that the trajectories presented correspond to the latest models performed. The modelling
exercise is an iterative task, consisting of identifying specific measures on a sector-by-sector basis, determining
the impact on consumption, comparing it with the overall target and then restarting if the latter is not achieved.
The final target set by France in its French energy and climate strategy will be specified at the end of the latest
ongoing modelling.

France has one of the most decarbonised energy and electricity mix in the European Union, and one of the
largest increases in the EU’s share of renewable energy since 2012 (+ 40 %).

Thetrajectory set by the revision of the French energy and climate strategy and reflected in the PNIEC will
allow France to reach 58 % of decarbonised energy in its final energy consumption and 71 % in 2035, which
fully contributes to the European objectives. The French generationstrategy also provides for covering all its
electricity needs, while significantly increasing the decarbonisation of its energy mix, thus playing its full role
throughout the transition in the security of electricity supply of the European continent. In the same spirit of
responsibility, the scenarios for accelerating renewables in France provide for a conservative floor scenario in
terms of renewable energy production, in order to have margins for our collective security of supply. The
potential in France expressed by the sectors is higher and France will be authorised to support the development
of renewable energy sources as far as possible and beyond this objective, so as to move away from fossil fuels
more quickly, as the acceleration of the deployment of renewable energy already under way is confirmed.
Moreover, the French electricity mix, made up mainly of nuclear and renewable energy, is already decarbonised
by almost 90 %.



Thepriority is to maintain the objectives of phasing out fossil fuels, with a significant reduction in energy
consumption and the development of all decarbonised energy carriers. The French strategy thus makes it
possible to achieve levels of only 42 % of fossil energy in the energy mix in 2030 and 29 % in 2035 (including an
exit from the residual share of coal in the electricity mix from 2027).

Summary of objectives:

or 158,6 Mtoe)

Objective Horizon
Final eneray consumotion® National Objective: move towards — 30 % in 2030 2030
gy P compared to 2012 (i.e. 1 243 TWh or 106,9 Mtoe)
EUt tof —369 to 2012 (1 844 TWh
Primary energy consumption*’ U target of — 36 % compared to 2012 ( 2030

Primary energy consumption —
Charbon

Reduce coal-based primary energy consumption by
70 % in 2030 and 75 % in 2035 compared to 2012

2030 and 2035

Primary energy consumption —
Natural gas

Reduce natural gas-based primary energy
consumption by 40 % in 2030 and 60 % in 2035
compared to 2012

2030 and 2035

Primary energy consumption —
Petroleum products

Reduce primary energy consumption based on
petroleum products by 50 % in 2030 and 70 % in
2035 compared to 2012

2030 and 2035

Share of renewable energy
consumption in gross final
energy consumption

Estimated at around 570 TWh of final renewable
energy consumption

2030

Installed electric RES capacity

In 2030:

MINUTES: 54 to 60 GW
Terrestrial Eolien: 33 to 35 GW
Eolien at sea: 3.6 GW
Hydropower (including STEP): 26.3 GW

In 2035:

MINUTES: 75 to 100 GW
Terrestrial Eolien: 40 to 45 GW
Eolien at sea: 18 GW
Hydropower (including STEP): 28.5 GW

2030 and 2035

Share of renewable heating and
cooling in heating and cooling
consumption

National target of 45 % in 2030 and 55 % in 2035

2030 and 2035

Share of renewable energy in

2026 to take a decision on a possible second step
of at least 13GWe

the buildings sector Indicative national target of 49 % in 2030 2030
9,9 GWe of new capacities committed by 2026
further study of a possible reinforcement of the
Nuclear production capacities nuclear power programme in order to be able by 2026

Carbon intensity of energy used
in the transport sector

Reduction of greenhouse gas emissions of energy
used by 14.5 % in 2030 and 25 % in 2035

2030 and 2035

8 according to the scope of the EED (2023/1791/EU)




Renewable gas production
capacity

Gas injection of 15 % renewable gases into the gas
network in 2030

2030

Flexibility installed capacity

6.5 GW of demand response (PPE 2019-2028) in
2028, to be reassessed in the context of the future
EPP and in relation to the new EMD provisions

Between 28 and 68 GW of additional flexibility
requirements (including production, demand,
storage) according to RTE’s report ‘Energy Beans
2050’. Work is under way to reassess these
objectives for 2030 and 2035, on the basis of the
“flexibilities” chapter of the TEN forecast report,
which will be published shortly.

2028

2030 and 2035

2050

2.1.2.1 electrical production

Electricity now accounts for just over a quarter of final energy consumption in France. It is largely decarbonised
through nuclear production (around 65 % in 2022) and renewable (around 25 % in 2022).

Despite an overall decrease in energy consumption, electricity consumption will increase sharply as a result of
the electrification of many uses (transport, heating, industry, etc.) to account for more than 50 % of our energy
consumption by 2050. This leads to a sharp shift in the need for the development of decarbonised electricity
sources already in 2025 and to the need to recover nuclear production from its 2022 level.
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Figure25: Summary of the EPP Objectives 3
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Figure26: Projected electricity consumption at 2030 and 2035 (Source: SGPE/DGEC modelling)

Inorder to cope with these increases in consumption, it is necessary to rely on an electricity mix based on the
two low-carbon production pillars available — nuclear, with the reinforcement of the production of the existing
fleet and the construction of new reactors, and renewable electric energy, which will have to be highly
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developed, taking into account the development times specific to each sector. The analyses, including those of
RTE initially presented in its report entitled ‘Features 2050’, published at the end of 2021 and confirmed by its
2023 forecast balance sheet, showed that the logic of adding low-carbon electricity production, through the
development of renewable energy sources and the continued operation of existing nuclear reactors, increased
the chances of achieving our climate targets and was economically efficient.

Beyond the projects already committed (Flamanville 3 reactor, onshore and offshore wind farms, photovoltaic
projects) and the objective of restoring the availability of existing nuclear reactors:

> By 2030, the 7 offshore wind farms resulting from the 1-3 tenders will be put into operation. By that
time, only additional onshore wind and photovoltaic projects can make a significant contribution to
increasing decarbonised electricity generation capacity;

» Between 2030 and 2035, the commissioning of offshore wind farms currently under development,
allocation, planned or resulting from the ongoing planning exercise will provide a complementary
contribution;

> Post 2035, the gradual deployment of the new EPR 2 and small modular or innovative nuclear reactors,
as well as the continued operation of the existing fleet of nuclear reactors, will make it possible to
significantly strengthen the electricity generation fleet in addition to the further development of
renewable energies.

While the central scenario used in this document is conservative that of nuclear production of 360 TWh over the
whole period, the objective given to EDF, and endorsed by the company’s management as a managerial
ambition, is to achieve annual nuclear production in excess of 400 TWh. Like RTE in its forecast balance, it was
decided to take into account in the modelling a conservative assumption of annual average production of
360 TWh by 2 035 in the event of contingencies. Compared to the year 2022, when nuclear production was
280 TWh, this represents an increase in nuclear production of 80 TWh in the median scenario and 120 TWh in
the target scenario. All investments to regain state-of-the-art management capacities will be prioritised. The
development of hydropower capacity is possible — albeit to a limited extent in the absence of renewal of
concessions —and is necessary: although the total energy produced will not necessarily increase due to the likely
impact of climate change on water resources (lower throughput), the development of total installed capacity
will be a valuable lever for the balance of the electricity system both for peak consumption and for the total
volume of production.
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Figure 27: Timeliness of the levers available to ensure the energy loop in electricity

* Offshore wind projects launched since 2010 will gradually join the generation park to 3.6 GW in 2030, including 1.5 GW already in operation in summer 2024. It
is therefore displayed here only when new projects are put into operation. This graph does not present the challenge of increasing the nuclear production of the existing

fleet, since it is not new capacity.

The ongoing work on the Third National Climate Adaptation Plan envisages integrating the consequences of
changes in consumption and production into energy programming exercises: stress-tests modelling extreme
situations(heatwave or cold wave combined with wind-free periods) will make it possible to estimate the
resilience of the electricity system. The models will be carried out by RTE as part of the preparation of the
forecast balances and trajectories proposed by the future multiannual energy programming.

2.1.2.2 electric renewable energy

In 2035, at least an additional 177 TWh of electricity from renewable energy will have to be produced compared
to 2022 to meet the growth in demand and ensure our security of supply. This will be achieved by the proactive
deployment of all sectors (photovoltaic, wind and hydropower), reaching around 120 GW in 2030 and between
160 and 190 GW in 2035, which means in particular:

- For photovoltaic: double the annual rate of development of new capacity by working on a balanced
distribution between ground plants, large roofs, and residential ones;

- For onshore wind: maintain the current pace of deployment by ensuring a more balanced distribution
of installations across the territory and investing in the repowering of existing facilities.
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Figure28: Onshore renewable energy development trajectory in GW (Source: DGEC Models)

The installed offshore wind capacity in 2030 is expected to be 3.6 GW. The parks resulting from the 4-8 calls for
tenders, ongoing or awarded, will allow a total capacity of around 8 GW to be reached in the following years.
The challenge will then be to achieve the objective of the 18 GW Offshore Wind Pact launched in 2035, while
creating the conditions for further ambitious development in the following years (around 2 GW/year).

While the development of offshore wind has significantly accelerated since 2019, with extensions already
identified for some parks, long-term planning is needed to reach a target of more than 45 GW in 2050. In order
to secure this trajectory to 2035, the EPP 3 will include allocating an additional 8-10 GW by the end of 2026,
following the planning exercise of the four maritime facades conducted between the end of 2023 and mid-
2024. In line with the objectives of the Offshore Wind Pact and consistent with the objectives of the Offshore
Wind Pact, a new call for tenders of an equivalent size may be launched by 2030.

On the other marine renewable energies, the EPP 3 may provide for the launch of pre- commercial hydrolink
tenders, subject to changes in the costs of the technology.

For hydropower, which is today the largest source of renewable electricity (42 % of renewable electricity
generation and a total capacity of 25.7 GW in 2023), the objective will be to increase installed capacity by
2.8 GW by 2035, largely on existing installations. This 2.8 GW will include around 1 700 MW of pumped power
transfer stations — essential to increase our electricity storage capacity — 640 MW on installations above
4.5 MW and 485 MW on installations below 4.5 MW.

The EPP3 will therefore strengthen the development of renewable electric energy and the following objectives
could be set:

Photovoltaics 15.9GW 54 to 60 GW 75 to 100 GW
Onshore wind 20.6 GW 33t035GW 40 to 45 GW
Eolien at sea 0.5 GW 3.6 GW 18 GW
| Hydro-electricity (of which STEP) | 25.7 GW 26.3 GW 28.5 GW

Meeting the low trajectories presented above would imply an additional production of renewable electricity
of just under 200 TWh in 2035 compared to 2022.

Photovoltaics 19 65 93




Onshore wind 39 64 80
Eolien at sea 1 14 70
43 54 54
101 197 298

Or + 197 TWh/2022

As part of the ongoing work on the Third National Climate Adaptation Plan, several actions to ensure the
resilience of hydropower plants while maintaining a high level of production are envisaged:

i. Continue ongoing studies to estimate the impact of climate change on hydrology (Explore2) and their
integration by operators.

ii. Continue to take account of the effects of climate change, as part of the safety of works, in particular through
regular updates of hazard studies.

iii. Integrate other water resource issues into hydroelectric reservoirs, with studies on the subject of multi-use
STEP.

e National targets for a renewables-based energy community

The State is actively supporting the development of public projects (bonus in public procurement procedures,
legislative provisions in the Law on Acceleration of Renewable Energy Production (APER), Decree on Energy
Communities, etc.). At the time, it is not envisaged to impose targets on a local mesh.

e National targets for the identification of acceleration areas

Article 15 of the 2023 Law on the Acceleration of Renewable Energy Production (APER) introduced, in addition
to measures for the simplified revision of planning documents for the reception of renewable energy sources,
bottom-up territorial planning from the municipality level.

This approach enables local authorities to be closely involved early in the process, with the objective that the
acceleration areas identified by the municipalities and consolidated at departmental and regional level will make
it possible to achieve the objectives of multiannual energy programming. They are the equivalent of the areas
to be identified pursuant to Article 15b of RED IlI.

In addition, the acceleration areas for renewable energies within the meaning of Article 15c of the Directive may
subsequently be studied among the acceleration areas identified by the municipalities under the APER Law. They
are de facto excellent candidates as they illustrate a strong political will on the part of local and regional
authorities and should ensure good local acceptability. These areas for speeding up renewable energies
proposed by the municipalities are the subject of a very early public consultation, broad consultation at
departmental level and are subject to the opinion of the Regional Energy Committee. The areas proposed by the
municipalities are not exclusive zones: projects may be located outside these areas, but a project committee will
have to be set up.

The APER Law introduced provisions governing the time limits for the public inquiry and investigation within
these areas in order to create a real effect of training and ownership of the energy transition by the territories,
complementing measures to promote projects in these areas in the tendering procedures for the grant of State
support.
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Prefectural contact points for renewable energy have also been appointed to support local and regional
authorities and project promoters in this process, as well as in the practical implementation of projects and their
integration into the regions.

e Integrating offshore renewable energy development objectives into national maritime spatial plans

The 2020 Law on Acceleration and Simplification of Public Action (ASAP) now makes it possible to hold public
debates on offshore wind projects at fagade level (rather than on a project-by-project basis) in the interests of
transparency and long-term visibility for the public and the sector. The 2023 Renewable Energy Acceleration
Law (REPA) allows for the pooling of public debates on the updating of strategic facade documents (RSD)
planning the use of maritime space, and public facade debates on offshore wind. The APER Law also provides
for the planning of marine renewable energy with the formalisation of a mapping of priority areas for the
development of future offshore wind farms. The State referred the public debate to the National Commission in
March 2023 on the updating of the FMD and the development of offshore wind. Public debates were held on
each facade between November 2023 and April 2024.

For offshore wind, the aim of the debates was, inter alia, to contribute to the identification of priority areas for
offshore wind development for the next 10 years and up to 2050. Future calls for tenders for offshore wind
projects will be launched on areas identified as priorities in the FMD, accompanied by a series of technical and
environmental studies for de-risking. In particular, the State will launch one or more high-capacity tenders (in
the order of 8 to 10 GW) at the end of this planning work to speed up the deployment of this energy and give
visibility to the sector.

2.1.2.3 nuclear power production

The Law on Accelerating Procedures for the Construction of New Nuclear Facilities in the vicinity of existing
nuclear sites and the operation of existing nuclear facilities repealed the target of achieving a 50 % share of
nuclear power in the electricity mix by 2035. The Government takes note of this repeal, which is the result of
the legislator’s intention.

The Government calls on EDF to continue the operation of existing nuclear power reactors taking into account
international best practices, including beyond the 50-year deadline as long as safety requirements are met. In
accordance with the law, the 10-year safety reviews will allow periodic validation of the ability to continue
operations for each reactor. The Government also calls on EDF to carry out studies, in conjunction with the
Nuclear Safety Authority, to clarify the prospects for the operation of the existing fleet after 50 years and after
60 years, including the necessary reflections on the adaptation of reactors to climate change, in particular with
regard to water resource issues.

The following actions are envisaged as part of the ongoing work on the Third National Climate Adaptation Plan:

i. Continue the necessary studies and investments by integrating the latest knowledge on water management
and the consideration of contingencies, particularly in the context of periodic reviews.

ii. Include, in the studies for future RPE 2, the latest climatic models over the entire period of operation of the
installations.

EDF shall carry out a work programme aimed, in the course of scheduled maintenance, at increasing the available

power of existing reactors, in accordance with the safety framework. Nuclear generation expectations for the

coming years will take into account the increase in the power of the nuclear power station that would result

from the implementation of this programme. The Government sets EDF the objective of restoring the best



operational performance levels, with the target of returning to nuclear production of more than 400 TWh by
2030 (including Flamanville 3 EPR).

The strategy for the treatment and recycling of nuclear fuel will be preserved over the EPP period and beyond.
With a view to renewing the installations downstream of the nuclear cycle, the nuclear sector will carry out by
the end of 2026, under the supervision of the Government, work to define the most appropriate industrial
scenarios for the future of the post-2040 fuel cycle, the financing arrangements and the timetable for associated
decisions. The latter may subsequently be incorporated into successive revisions of the multiannual energy
programming.

EDF is carrying out a construction programme of 6 EPR2, with two reactors on the Penly site, two on the
Gravelines site, and two reactors in Bugey. The Government confirms its support for this programme and is in
line with a view to a final investment decision by the EDF Board of Directors with a view to its launch by the end
of 2025.

The Government will further study a possible strengthening of the nuclear power programme, by means of a
work programme with EDF and the operators concerned to investigate issues relating to the dimensioning, the
need and the adaptation of the design of EPR2, in order to be able by 2026 to take a decision on a possible
second step of at least 13 GW, corresponding to the capacity of 8 EPR2 in their current design.

In conjunction with the CEA, the nuclear sector will undertake work to describe the desirability of deploying MRS
in France, complementing high-power nuclear installations for their generating applications and, more generally,
for their potential new non-generating applications, in particular heat production, hydrogen production or
contributing to the closure of the fuel cycle. The Government will supervise this work and, at the same time,
carry out discussions to prepare, if necessary, the identification of sites relevant for MRS in France. In parallel
with its programme for the construction of new high-power reactors, EDF, via its subsidiary NUWARD SAS, brings
the Nuward project for the development of a small modular reactor (Small Modular Reactor) with 170 MWe
pressurised water (SMR). The government confirms its support for this project, which receives financial support
from the France 2030 investment plan, with a view to building a prototype in France by 2030.

In addition, the Government will also continue to support disruptive innovation through the France 2030 plan,
with a decision to launch at least one prototype of a small innovative nuclear reactor with different technologies
by 2030. This target can be updated by this deadline.

In addition, the CEA will undertake, in conjunction with the nuclear sector, work to define the fuel requirements
associated with the new concepts as innovative nuclear reactors, and to adapt the fuel cycle to be considered,
with a view to identifying the relevant time horizons. The CEA and the nuclear sector will also continue work to
close the fuel cycle, in line with the work carried out by the nuclear sector on the future of downstream industrial
installations after 2040. The CEA will carry out, in conjunction with the French nuclear sector, a programme of
investment in nuclear research infrastructures to maintain research capacity in the nuclear sector at the
forefront of all the priorities of the nuclear policy pursued by the Government.

The Government calls on EDF, in conjunction with the stakeholders concerned, in particular Orano, to take
measures to ensure that the existing infrastructure needs downstream of the cycle are met on a permanent
basis by 2035 and beyond.

Radioactive materials and waste produced by the nuclear power station must also be managed in a sustainable
manner, with due regard for the protection of human health, safety and the environment, in accordance with



the provisions of the Environmental Code. To this end, the definitive safety of radioactive waste must be sought
and implemented in order to prevent or limit the burdens that will be borne by future generations.

Revised every five years, the National Plan for the Management of Radioactive Materials and Waste (PNGMDR)
is a privileged tool for implementing these principles over time, in accordance with the framework laid down by
the Programme Law of 28 June 2006 on the sustainable management of radioactive materials and waste. Its
main objectives are to regularly review the policy for the management of these radioactive substances, to assess
new needs and to identify future objectives, in particular in terms of studies and research.

2.1.2.4 renewable heat

Heat now accounts for just under half (43 %) of final energy consumption”® in France, of which only about one
quarter is currently renewable. France is pushing for a sharp increase in the production of renewable heat and
the accelerated development of urban heating and cooling distribution networks to move away rapidly from
fossil fuels.

Thus, the EPP 3 targets should increase the consumption of renewable heat and recovery from 183 TWh in 2021
to 419 TWh for the high target in 2035. The targets set for the EPP 3 lead to a more than two-fold increase in
the amount of renewable heat and recovery by 2035.

Evolution de la consommation de chaleur ENR&R en 2030 et 2035 (TWh)
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Figure29: Changes in heat consumption ENR & R in 2030 and 2035

Similarly, the share of renewable and recovered heat in total heat consumption is expected to increase
significantly over this period.

49The final or available energy is the energy delivered to the consumer for final consumption (petrol at
pump, household electricity, etc.).
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Evolution de la consommation et de la part de chaleur ENR&R en 2030 et 2035 (TWh)
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Figure30: Change in the share of heat ENR & R in 2030 and 2035

To accompany this increase in renewable heat consumption, all renewable heat production pathways are
requested, as well as greater use of waste heat recovery. The EPP 3 sets targets for each of the renewable heat
production pathways as well as for the recovery of waste heat used in district heating networks. The largest
increase is due to the deployment of heat pumps. However, proportionally, the development of solar thermal,
biogas and geothermal energy are the most important challenges.

The following table summarises the objectives by sector.

Chaleur ENR par secteur 2035 2035
en TWh seuil bas Seuil haut

Biomasse (conso nette)

Géothermie de surface 3,9 10 15 18
Géothermie profonde 2,3 6 8 10
PAC (hors PAC géothermiques) 39,1 74 92 102
Solaire thermique 1,3 6 10 10
Récupération de chaleur fatale 5,4 20 25 29
livrée dans les RCU

Biogaz injecté + cogé biogaz 7,5 37 35 61
CSR*

Table3: Targets for the production of heat by sector
In order to develop renewable heat, the government has four widely proven main schemes:

» The MaPrimeRénoV’ aid scheme for private individuals;
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» The Energy Economy Certificates scheme;

» The Heat Fund scheme to support the development of renewable and recovery heat in all sectors of
activity;

» France 2030 aid for the decarbonisation of industry for the development of low-carbon heat.

Created in 2009, the Heat Fund, managed by ADEME, enabled the massive deployment of renewable heat
production installations on French territory. During that period, this investment aid supported more than 8500
projects for an amount of EUR 3,88 billion of aid out of EUR 14 billion of investment and an annual production
of 45.3 TWhof heat fromENR. Increased by 40 % in March 2022 to EUR 520 million for the whole of 2022, it was
increased again in 2023 to EUR 601 million and in 2024 to EUR 820 million.

2.1.2.5 urban heating networks

The concomitant development of district heating networks is also essential in order to develop the use of this
renewable heat. Indeed, district heating networks represent a long-term economic solution for consumers
thanks to stable prices for heat delivered over the long term, while facilitating the transition from fossil to
renewable energy for domestic needs.

The Government has therefore decided to also set targets for the quantities of heat delivered by the networks.
These will have to increase from 30 TWh, of which 60 % is heat ENR in 2021 to 68 TWh, of which 75 % is heat
ENR in 2030 and then up to 90 TWh, of which 80 % is heat ENR in 2035 (Figure 29).
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Figure31: Delivery to ENR & R heating networks in 2030 and 2035

This level of delivery requires an average connection of between 300 000 and 360 000 dwellings peryear until
2035. This represents between 5,8 and 6.7 million dwellings connected in 2035, compared to less than
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1.3 million in 2020. In the vast majority of cases, these connections will concern collective residential homes
with collective heating, but, to a significant extent, they may be an alternative to individual fossil heating through
the creation of a secondary water loop in the home.

2.1.2.6 biogas

As of 23 October 2023, 617 installations have injected biomethane into natural gas networks. Their capacity is
11.1 TWh/year, up 22 % compared to the end of 2022.

In2030, it is proposed to set a target of 50 TWh of annual biogas production, of which 44 TWh in the gas
network distributed in France (which would lead to at least 15 % of biogas injected into gas networks) and a
moderate increase in the amount of biogas used for the production of electricity in cogeneration and heat. The
development of biomethane would be mainly driven by the development of intermediate crops for energy use
(CIVE) and the mobilisation of livestock manure. It is important to emphasise the importance of developing
intermediate crops between main crops with an agro-ecological objective, as well as of making better use of
existing livestock manure, allowing for a reduction in GHG emissions (methane), better nitrogen management
in agriculture and a reduction in the use of synthetic mineral fertilisers.

In 2035 biogas production by methanisation could be between 50 and 85 TWh. Depending on their maturity,
other technologies could enable this production to be increased, such as pyrogasification, hydrothermal
gasification or methanation, which are currently subject to demonstrators.

Support for methanisation is now largely supported by budgetary funding and is intended to evolve, following
the Climate Resilience Act, towards a development driven by a system of incorporation obligations based on
those placing them on the market. The price of biogas remains higher than the cost of natural gas, but it directly
benefits agriculture (purchase of biomass) and French and European companies, which are well positioned on
the sector, while fossil gas is imported and thus degrades the French and European trade balance, while also
presenting climate and energy sovereignty issues.

2.1.2.7 hydrogen

Each year, in France, around 900 kilotonnes of hydrogen are produced or co-produced from fossil sources,
mainly supplying refining, fertiliser production or the chemical sector.

In order to achieve the objectives of carbon neutrality, it is necessary to:

e switch the production of substitutable fossil hydrogen towards decarbonised production, i.e. around
430 kilotonnes of hydrogen over the 900 kilotonnes of hydrogen50;

e meet the need for decarbonised hydrogen from new uses by prioritising them (industrial or heavy mobility)
in view of the large volume of electricity generated by electrolysis.

France adopted in 2020 an ambitious strategy to accelerate the deployment and use of hydrogen production by
electrolysis. The recovery plan and the France 2030 investment plan have made hydrogen and its technologies
a pillar of France’s green and industrial recovery. The government is committing almost EUR 9 billion by 2030,
with a dual objective of technological development and the green transition.

50 part of the hydrogen is inherent in the refining process and consumed on site. The exit from fossil fuels will
require the end of this fossil hydrogen production.



Thanks to the various support schemes put in place by the government, more than 100 projects for research,
development, industrialisation of hydrogen equipment and hydrogen production have already been supported
by the French authorities in order to create a sector of excellence.

After consulting a draft text at the end of 2023, an updated French hydrogen strategy will be published in the
course of 2024. The launch of a mechanism to support the production of 1 GWof electrolysis capacity for the
production of decarbonised hydrogen for industry will meet the collective European ambitions of using this
particular vector to disturb industry.

> One objective: install 6.5GWof electrolysers in 2030 and meet a need for
10 GW in 2035.

This production will be powered by the French electricity mix, decarbonised, or by dedicated renewable
electricity generation installations, depending on the economic optimum that will be found for each of the
installations.

» The deployment of hydrogen production must continue along three axes: centralisedconsumption
sheets in the largest industrial platforms (Fos-sur-Mer, Dunkirk), semi-centralised clusters around
smaller industrial platforms, and, if the economic balance is confirmed, a more diffuse activity, limited
to special use cases or the need for a mesh size for heavy mobility.

A particular effort must be made to ensure, by 2030, that the main French industrial basins benefit from the first
hydrogen production capacity. In addition to these priority hydrogen hubs, local territorial deployments will be
consistent with the needs of heavy mobility uses.

» Strengthening hydrogen value chain ownership and its technologies:

The priority of the French authorities will be (1) to ensure the industrialisation of projects previously supported,
for example through IPCEls and (2) to strengthen ecosystem integration and full supply chain coverage.

» Consolidating an international hydrogen strategy:

The French strategy consisted of the emergence of flowers and a hydrogen ecosystem in France. The sector
must henceforth be accompanied by initial market shares outside our borders and access a more diverse
overview of projects to secure its industrialisation trajectories.

France will continue to unequivocally support the deployment of domestic hydrogen production in the coming
years.

At the same time, in order to meet all future hydrogen needs in the context of a forced electricity loop by 2030,
our structures for importing hydrogen (or its derived products) will need to be anticipated now after 2030. This
includes, in particular, a more detailed assessment in the context of the new strategy of national hydrogen needs
versus imported, the necessary infrastructure and associated business models.

2.1.2.8 biofuels and synthetic fuels

Currently, the consumption of biofuels comes mainly from first-generation biofuels (so-called “1G”), which are
produced from agricultural resources that can also be used for food purposes, partly imported. In order to limit
the impact of the production of these first-generation biofuels on food crops, their use is capped at 7 % by
European legislation. The production of first-generation biofuels is integrated into the French agricultural/agri-
food sectors, allowing the production of co-products valued in livestock farming and ensures the agility of
businesses in highly competitive global food markets, in particular sugar, thanks to the subtitlement of uses.



The current challenge is therefore to develop the production of ‘advanced’ biofuels, mainly from co-products,
residues and waste which are not in competition with food or are integrated into sustainable forest
management. Biofuels will accompany the decarbonisation pathway of mobility.

In the short term, the production of these advanced fuels must complement the supply of 1G biofuels in order
to increase the decarbonisation of land transport, including rail, maritime and inland waterway transport
(regional passenger and freight mobility uses).

In the medium and long term, with the electrification of the fleet and the end of thermal engines for light-duty
vehicles, these fuels must enable heavy mobility to be more decarbonised (air and maritime transport,
agricultural and forestry machinery, BTP, fisheries, etc.). New facilities for the production of synthetic fuels can
also be developed to enhance the decarbonisation of heavy mobility.

Evolution of transport energy consumption (TWh)
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Figure32: Changes in transport energy consumption (TWh). As consumption data for 2 021 are affected by the COVID crisis, 2019 is used
as a reference year.

In 2030, the need for biofuels and bioliquids is estimated at 48 TWh in metropolitan France.

In 2035, the assumptions of the provisional energy and climate scenario could lead to consumption in the order
of 90 TWh, with the volume of 2030 for land transport biofuels (with the incorporation rate increasing at the
same time as consumption falls), non-energy uses and electricity production overseas, and an increase for
agriculture, maritime transport and the aviation sector.

The national biofuel production expected in 2030 and 2035 will be around 50 TWh. As today, it will be partly
based on imports of raw materials from sectors whose sustainability is traceable and secure (particularly for
waste oils). France has set up a tracking register for all sustainability certificates (carbide) and strengthens the
requirements to benefit from double counting recognition, in order to improve the traceability of products. It
was stressed that biomass consumption and production figures were subject to modelling being finalised as part
of the preparation of the SNBC, which could lead to a revision of the above trajectories.

The incentive tax on the use of renewable energy in transport (TIRUERT) sets a target for the incorporation of
renewable energy for fuels. The incorporation of renewable energy allows the taxpayer to reduce the amount
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of tax he has to pay until the amount of the tax is zero once the target rate of incorporation of renewable energy
is reached.

In order to enhance the value of alternative fuels with the best environmental impact, the TIRUERT mechanism
will be revised in order to set greenhouse gas emission reduction targets for 2030, in the form of a reduction in
the carbon content of each unit of energy used in the transport sector, taking into account the whole life-cycle
of alternative fuels, in addition to a rate of incorporation of renewable energy, in accordance with Directive
2023/2413 of the European Parliament and of the Council of 18 October 2023 revising the Directive on the
promotion of renewable energy, known as RED2. These targets should lead to a 14.5 % reduction in the carbon
intensity of transport in 2030, and an energy supply to the sector from advanced biofuels and renewable fuels
of non-biological origin (H2 and derivatives) of 5.5 % (including multipliers), of which 1 % for renewable fuels of
non-biological origin only.

Based on previous trajectories (diesel and petrol consumption, volumes of biofuels to be incorporated, number
of electric vehicles, amount of electricity consumed in mobility, volume of hydrogen consumed in mobility), the
proposed national greenhouse gas emission reduction trajectory for TIRUERT would be as follows.

25%
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Figure33: National trajectory and TIRUER to reduce GHG emissions from energy used in transport

This trajectory is notably based on an evolution of 1028 % of electric vehicle charging in the public grid and an
evolution of 2534.5 %51 of renewable electricity in the electricity mix in 2030 and 40 % in 2035.

The TIRUER applied to aviation currently in place will also be reviewed in order to take account of the provisions
of the ReFuelUE Aviation Regulation and to ensure that they are properly linked to RED IlI.

Special measures may be taken to support the decarbonisation of vehicles which are difficult to electrify, such
as non-road machinery (agricultural machinery, construction, etc.).

Consumption of RES in industry:

51 Working hypothesis for SFEC, indicated on page 24 of the SGPE presentation of 12 June 2023 on Ecological Planning in
Energy
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The consumption of RES in industry for energy uses is increasing by 2030 to 37 %, with greater use of
electrification and biomass use.

40% 37%
35% 33%
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Figure34: Share of RES in industrial final energy consumption

2.1.2.9 biomass as a key driver for decarbonising the economy

Biomass is a key driver of the decarbonisation of the economy. Its growing demand, in order to meet
decarbonisation objectives, raises an important challenge to the availability of the resource. In addition, the
resource must be available both in total and as a specific vector (solid, liquid or gaseous).

Despite the limited nature of the resource, in viewof France’s potential for biomass production (1 th utilised
agricultural?rea and 4th forest area iy the EU), it seems reasonable in the long term to aim for an overall balance
between the supply and domestic demand of biomass in the hexagonal territory. At present, imported biomass
accounts for less than 10 % of the biomass used in France (all uses).

The modelling work carried out as part of the preparation of SNBC 3 is in line with previous ones and supports
the hypothesis of a foreseeable increase in biomass consumption for energy purposes in a context of
decarbonisation of all sectors of the economy and limited possibility of using other vectors, in particular
electricity, for all energy consumption.

Faced with this foreseeable increase in biomass consumption, a first challenge is to deploy sector-specific
measures to increase the supply of biomass that can be used forenergy purposes compared to a trend
scenario, without prejudice to the priority to be given to food uses (for agricultural biomass), carbon sink and
production for non-energy industrial uses, in particular in the form of materials (for agricultural and forestry
biomass).

At this stage, the provisional version of the reference scenario provides for the production of biomass for energy
purposes of 230 TWh NCV Ew by 2030, compared with 209 TWh NCV Ef in a trend scenario, as illustrated in the



following figure®2. This development is based both on improved collection arrangements, and on significant
changes in the cultivation practices and/or areas concerned, reflected in the assumptions of the provisional
SNBC 3 reference scenario, and in the guidelines and levers of this strategy.

Production of biomass resources (TWh Ef)
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Figure35: Evolution of biomass resource production between the trend scenario (AME) and the provisional
reference scenario (AMS) of SNBC 3 by 2030

Increasing the need for biomass resources must also be part of a sustainability approach. The environmental
framework for biomass cultivation or management and harvesting practices must be clear and transparent and
be based on the latest available scientific knowledge®. Thisframework is based on a set of European
requirements, first and foremost the environmental provisions of the common agricultural policy and the
sustainability of bioenergy within the meaning of the European RED Directive, recalling that biomass used for
energy purposes is often a co-product or residue of other biomass producing activities, often has a strong
territorial component and that, as regards forest biomass, it already benefits from a national framework
(forestry code) providing a ‘guarantee of sustainable management’ in the French sense.

It should be stressed that biomass availability modelling is done in an integrated way with the modelling of the
forestry and agricultural sectors (see below). Close-out is ensured on land use, which in particular ensures that
agricultural biomass is not produced at the expense of grassland or afforestation. In particular on forests, the

52 A significant effort is to be made in the agricultural sector on intermediate crops (+ 14 TWh Ef between 2019 and 2030), lignocellulosic
crops (+ 7 TWh Ef between 2019 and 2030), crop residues (+ 11 TWh Ef between 2019 and 2030), livestock manure (+ 5 TWh Ef between
2019 and 2030), wood from agroforestry (+ 2 TWh Ep between 2019 and 2030). In the case of woody biomass, the main quantitative gain
would be expected on the mobilisation of primary biomass and related to the increase in harvest (+ 9 TWh Ep between 2019 and 2030) and
on end-of-life boisen waste (+ 3 TWh Ep between 2019 and 2030).

53 In this sense, a bibliographic summary of INRAE, completed in 2023, sets out the basis for reflection on
potential environmental impacts and identifies the knowledge to be strengthened.

82



availability of energy wood is directly linked to timber harvesting necessary for the decarbonisation of the rest
of the economy, and the share of harvesting devoted to energy is decreasing over time (in order to gradually
increase the share dedicated to long-term uses). In particular, it is necessary to take into account the impact of
the decrease in the carbon sink and the risk of non-renewal of the entire biomass energy resource, in order to
ensure the best carbon balance.

As it stands, the total consumption of biomass in its various forms of final energy could amount to 238 TWh in
2030 according to the reference scenario (compared to 186 TWh in 2030 under the trend scenario) for an
estimated output of 230 TWh of NCV by that date. The provisional version of the reference scenario thus points
to an imbalance in biomass supply/demand in 2030. On the other hand, uncertainties about the projected
figures suggest caution as early as 2025, as a number of sub-sectors may see their consumption increases.

Greater mobilisation cannot therefore fully address the issue of matching biomass supply and demand in
particular at longer horizons (post 2030): securingthis long-term closure is one of the challenges of
complementary work on planning, which must continue in the coming months.

Beyond the ‘quantity’ challenges, the question of supply-demand adequacy also arises from the
solid/liquid/gaseous nature of the energy carriers used.

These findings make it necessary to make strategic choices on prioritising certain usesand taking into account
the specific characteristics of each type of biomass. They also stress the importance of achieving our energy
consumption reduction targets. The third iteration of the baseline will have to include additional demand
moderation measures compared to this interim scenario to ensure the supply /demand loopby 2030 and
beyond.

Demand moderation will be driven primarily by strategic choices to prioritise the uses of the highest priority at
least,building in particular on the availability of energy alternatives to biomass for certain uses (e.g.: the
increased use of heat pumps or geothermal for heating certain residential or tertiary buildings), as illustrated in
the following table. The moderation in demand for biomass is also in line with the challenge of reducing overall
energy consumption. A prioritisation of the resource has been established: it prioritises, among energy uses,
uses which do not have the best alternative, in particular for producing high-temperature heat in industry.



Biomass consumption by sector in run 2 in metropolitan France (final energy after
possible conversions)
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Figure36: Biomass consumption per sector in the current modelling of the provisional SNBC 3 Reference
Scenario
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USES OF BIOMASS EXPLANATION

USES TO BE CONSIDERED AS A MATTER OF PRIORITY

HUMAN FOOD Food sovereignty challenge.

Protein autonomy challenge — commensurate with the need for lower
ANIMAL FEED consumption of animal proteins consistent with the overall dietary transition
scenario.

CARBON SINKS — TIMBER PRODUCTS AND

FORESTS At the level of the requirements determined by the SNBC to ensure GHG closure.

SOIL FERTILITY (RETURN OF RESIDUES AND

CUTLERY TO SOIL) At the level of requirements to maintain the efficiency.

INDUSTRY — HIGH °C AND NON-ENERGY HEAT No decarbonised alternatives.

DISTRICT HEATING Few alternatives to decarbonise the energy mix of district heating networks.

In particular for agricultural machinery. Possibilities for short supply chains and
valorisation of energy production in agriculture (also possibility to consider more

ENERGY CONSUMPTION IN AGRICULTURE AND electrification).

THE FOREST-WOOD SECTOR
Forest-wood sector: own consumption of own resources and energy production

that can be recovered on site.

Few decarbonised alternatives. Consistency to be ensured with the SNBC scenario
for the BTP sector.

USES TO BE DEVELOPED REASONABLY AND UNDER CONDITIONS

Possibility of reducing traffic through price signal, modal deferrals and sobriety.
AIR TRAFFIC (DOMESTIC AND INTERNATIONAL) Limiting the biomass allocated to this sector, which will have to finance more e-
fuel.

HEAVY CONSTRUCTION PLANT

Possibility of using e-fuel (in particular e-diesel from the production of e-
MARINE BUNKERS kerosene). Question of the level of traffic, with a desire to re-bunker in France
and a reduction in imports linked to reindustrialisation.

TRANSPORT - PL, BUS AND CARS, AND INLAND Possibility to further electrify (including via H2), the question of having two co-
WATERWAY AND RAIL TRANSPORT existing infrastructures for H2 and GNV.

Through controlled incorporation rates, and maintaining a priority given to the

TRANSPORT - LIGHT VEHICLES . A
progressive electrification of the park.

. . . 54
INDUSTRY — LOW TEMPERATURE HEAT Existence of decarbonised alternatives (heat pump, solar thermal, UCR™,

geothermal energy, etc.).

54 District heating network
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Possibility of prioritising the use of solid biomass over high-performance (after
RESIDENTIAL AND TERTIARY — SOLID BIOMASS 2005) and high-performance appliances (after 2015) by incentivising the
FOR HEATING AND EFFICIENT CIE replacement of non-performing appliances. Prioritise appliances that replace
fossil equipment (fuel o0il/LPG) in rural areas.

Questions on the sustainability of the importation of biomass from metropolitan
areas into OM. Possibility of further developing electric RES.

MODERATELY DEVELOPED USES

Favour other technical solutions (e.g.: H2, batteries) to ensure advanced thermal
production.

OVERSEAS (MAYOTTE, GUYANA, CORSICA)

ELECTRICITY GENERATION

RESIDENTIAL AND TERTIARY — NON-PERFORMING = Reduce the use of low-performing appliances (installed before 2005) consuming
HEATING AND CIE solid biomass.

RESIDENTIAL AND TERTIARY — COOKING Electrical alternative (e.g. induction) more efficient and less dangerous.

Figure37: Prioritisation of biomass uses
These strategic choices (to be confirmed and refined by the final version of SNBC 3) for prioritising uses are
reflected in the assumptions of the provisional reference scenario.

Inview of the many challenges identified around the subject of biomass (increase in production, increase in
consumption and associated moderation, monitoring of demand matching, etc.), France needs to establish
stronger governance on the subject, both at national and regional level, with a view in particular to:

e Estimate the available or possible resource in a finely and regularly updated manner, including by integrating
uncertainties linked to the impacts of climate change and ensuring the sustainable management of the
resource in order to achieve optimal carbon impact, taking into account the evolution of the carbon sink;

e Continuously monitor the installed uses of biomass, including the consumption of energy installations;

e Decide on the relevance of new uses or new operators and their projected consumption in the light of the
resources still available and planned, applying the hierarchy of uses defined above;

e Ensure that projects accompanied throughout the country are consistent with this strategy and the balances
and priorities defined at national level.

In this connection, the question of data and its accessibility, and the related legal framework, has already been
identified as a key point. ‘Regional biomass cells’ are currently responsible for verifying the adequacy at regional
level between the locally available biomass supply and the needs of the various projects, in line with the
prioritisation of uses. The role of state services and public institutions, and in particular that of “regional biomass
cells”, will need to be consolidated legally and in their access to data, ensuring the involvement of stakeholders.
This mechanism will meet the new European requirements on the cascading principle of woody biomass, prior
to energy recovery, imposed by the European Directorate “RED”, in line with the hierarchy of uses defined at
national level.

Response to the provisions of paragraph 7b of Directive 2018/2001 as revised on 20 November 2023

Assessment of the national supply of forest biomass available for energy purposes for the period 2021-2030,
in accordance with the criteria set out in Article 29 of Directive 2018/2001
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The development of the forest-wood sector in France has been the subject of dedicated modelling, developed
for several years, already used for the previous version of the PNIEC, and continuously improved.

This model operates on the basis of 26 independent input parameters, 9 relating to upstream forestry (gross
biological increase, mortality, afforestation, harvest level, etc.), the rest relating to downstream (with detailed
configuration of the allocation of the harvest according to the different types of ‘wood products’ and the half-
life of the various products), the destination of the waste and the rate of paper recycling. This configuration is
fixed for the horizons 2025, 2030, 2050 and 2080, the parameters of the intermediate years being determined
by linear interpolation.

Theentire configuration of this model shall be established in consultation with stakeholders in the sector: public
and research institutions®, professional organisations in the sector, NGOs, competent administrations. It
therefore incorporates the latest available knowledge or expert opinion.

This model focuses on metropolitan forests, given the lesser availability of reliable data in the French outermost
regions: work on extendinga forest inventory to these territories is ongoing. Only the deforestation dynamics
are taken into account for French Guiana, in line with national greenhouse gas inventories.

The parameters for the breakdown of the harvest are as follows:

lobi . Histor Scenario
Developing the.materlal use of wood and the y AMS Run2
circular economy

2015 2019 2021 2025 2030
Share of harvest entering the stock of timber
products — sawmills + panels (after harvesting and
processing) 239%| 203 % 20.0 % 24.9 % 30.0 %
Share of harvest entering the stock of timber
products — paper (after harvesting and processing) 8.1% 6.1% 7.1% 6.2 % 6.2%
Share of harvest recovered in energy (after
processing) 65.2%| 60.7% 62.9 % 62.0 % 58.0 %
Unallocated harvest share®® 28%| 12.8% 10.0% 9.2% 8.9%

The harvest level is itself subject to the following parameters in the AMS Run2 scenario (most recent version):

History Scenario
Mobilise more and more effectively AMS Run2
2015 ‘ 2019 ’ 2021 2025 ’ 2030

55 Such as the Institut Géographique National in charge of the French Forest Inventory, the National Forestry Office responsible for
managing or supporting the management of public forests, the National Forest Property Centre responsible for support for private forest
management, and the National Research Institute for Agriculture, Food and the Environment.

56Related to discrepancies between statistical sources (not solved at date)



Harvest (Mm3) 48,0 54,5 55,4 62 63
Operating losses (%) 21% 21% 21% 21% 21%

As illustrated in the previous table, it should be pointed out that modelling includes operating losses of 21 % of
the aerial biomass that feed in particular the deadwood stock in the forest, as well as the root biomass that is
assumed to be left in the soil.

The combination of these factors gives the following changes in the availability of energy wood at the output of
the sector calculator:

History Modelled
2015 2019 2021 2025 2030
Material use (Mm3) 15 14 15 19 23
Energy use (primary biomass and co-products, Mm3) 31 33 35 38 37
Use of waste wood energy at the end of life (Mm3) 8 9 10 10 11
Total energy use (Mm3) 39 42 45 48 48
Total energy use (TWh) 8,3 8,9 9,4 10,1 10,1

These data, supplemented by other modelling outputs dedicated to the agricultural sector, are used to compare
biomass supply and demand at different horizons on the assumption that France seeks to be almost self-
sufficient in biomass for its energy needs given its agricultural and forestry potential.

Biomass demand is modelled on a sector-by-sector basis. These different models are well understood to be
influenced by the sectoral objectives assigned to the various sectors, in particular under European law, and the
related assumptions and trajectories (decarbonisation of different means of transport, improvement of the
energy performance of buildings, etc.).

However, it should be stressed that there is no feedback loop in the models between demand and supply. In
other words, biomass production, and in particular forest harvesting, is not driven by energy considerations. In
practice and to date, this leads to a discrepancy between supply and demand, with the latter likely to exceed
the former. This was already reflected in the National Low Carbon Strategy published in 2020, and was again
publicly established in documents submitted for consultation in November 2023.

Work is ongoing to identify the appropriate levers to reduce this gap, in particular by 204057 through an effort
to prioritise the use of biomass in order to direct certain types of demand towards other energy production
solutions. Work is also ongoing to refine modelling on how to take account of self-consumed harvesting by
private individuals, which is outside the market channels.

Assessment of the compatibility of the planned use of forest biomass for energy production with the objectives
and budgets of the Member States for the period 2026-2030 set out in Article 4of Regulation (EU) No 2018/841

Trajectory and uncertainty

57 Mainly related to the consumption of the fleet of thermal vehicles still in service at this time


https://www.ecologie.gouv.fr/sites/default/files/23242_Strategie-energie-climat.pdf

The AMS trajectory used to prepare this national plan is based on the assumption®® that the current crisis on the
French forest would continue until 2025 and then be subject to a relative ‘exit from the crisis’ in 2030, hence the
LULUCF graph presented in the plan showing a clear sink subsidence around 2025 (seeFigure 24).

This AMS scenario shows a carbon sink reaching a level of -18 MtCO2e in 2030.

At the time of submission of this plan, the average of emissions from the LULUCF sector over the period 2016-
2018 (UNFCCC submission 2023) is -24,7 MtCO2e in the 2024 inventory. According to these data, the LULUCF
Regulation would therefore require reaching a level of -31,4 MtCO2e in 2 030 in order to meet the target of-
6,693 MtCO2e assigned to France.

This provisional finding calls for several remarks.

On the one hand, the French authorities stress the instability of LULUCF inventories in France at present in a
context of strong methodological developments. This is reflected in recent developments in the 2016-2018
average of the sector inventories out of the last 3 submissions: —18,8 MtCO2e according toinventory 2022, -
23,5 MtCO2e according to inventory 2023, -24,7 MtCO2e according to inventory 2024. Thechange in the
inventory is therefore of the same order of magnitude as the target set by the LULUCF Regulation, which
makes it very difficult to draw conclusions before having the final inventory for 2032.

This instability is reinforced by Regulation 2023/839 revising the LULUCF Regulation, and more specifically the
revision of Annex V to Regulation 2018/1999, which requires further substantial changes in these inventories
(see section on the implementation of Regulation 2018/841).

It is therefore difficult to draw definitive conclusions on the LULUCF sector at this stage, especially since the
revised Regulation No 2018/841 provides that the results on the sector can only be assessed on the basis of
the inventory submitted in 2032.

It is a fortiori very difficult to draw conclusions with regard to the 2026-2029 budget provided for in the revised
Regulation 2018/841, given that this budget will be defined in 2025 on the basis of the most recent inventory
submitted.

Use of forest biomass

In any event, the French authorities stress that the planned use of forest biomass for energy purposes is in no
way a steering factor for French forestry policy as part of France’s energy and climate scenario. The latter
addresses the challenges of maintaining production capacity for materials consistent with increasing national
demand in a context of decarbonising society, and strengthening the resilience of forest ecosystems and
preserving their biodiversity, in the interests of the scientific basis of the measures, and technical pragmatism
and support for the operators concerned. With regard to the resilience of forest stands, the French authorities
are working more specifically to find the best balance between maintaining a carbon sink in the short term
(2030) set by European law, and the longer term horizon. Significant short-term forest renewal may involve
storage in order to preserve the capacity of the carbon sink in the future.

58 1t is difficult to confirm, including from experts, and in the light of the most recent data



The production of wood energy is explicitly conceived as a co-beneficiaryof this policy, and it has been very
clearly explained that the demand for biomass should adapt to the availability of the resource.

The main issue, therefore, is the measures put in place to ensure, on the one hand, the sustainable management
of the forest and its long-term resilience, and, on the other hand, the management of the demand for forest
biomass for energy purposes and the conditions under which forest biomass is produced.

Description of national measures and policies ensuring compatibility with these objectives and budgets.

Several policies and measures are in place or in the process of being deployed to ensure that the actual pathways
for wood energy will remain consistent with the modelling principles outlined above.

First, the provisions on forest biomass, and forest management in general, in force in French national law were
described in the risk analysis®® carried out in the context of the application of the RED 2 Directive No 2018/2001
in the version applicable until 19/11/2023.

Moreover, Directive 2018/2001, in its ‘RED 3’ version applicable from 20/11/2023, provides for a substantial
strengthening of the sustainability requirements for forest biomass used for energy purposes. The
transposition work started at the beginning of 2024, with a consultation mechanism for stakeholders (industry,
NGOs, public institutions, etc.) put in place from March 2024 to define the new measures to be put in place.

For the application of Article 3 of the Directive (cascading use), discussions are based on an existing
administrative mechanism for managing the allocation of public aid to energy production from biomass. The
ongoing work highlights the issue of the reliability and regularity of wood energy data with a view to aligning the
existing system with the new requirements of the Directive.

For the purposes of applying Article 29 (6) of the Directive, the French authorities have not yet formalised a
comprehensive decision as to whether to strengthen national law on some of the provisions contained in RED3,
or to refer to a demonstration at the level of the‘forestsupply area’, building on existing law. Discussions on
Article 29 (3) to (5) of the Directive on forest biomass focus on clarifying the definitions and tools available,
including maps, for the implementation of the new requirements.

This transposition work builds on processes already initiated at French level, in particular the identification of
old-growth forests, greater attention paid to forest soils through a dedicated national plan, and the introduction
of theEU’s ‘deforestationregulation’.

This work is also consistent with the gradual strengthening of the specification of public aid for forestry
renewal® (climate diagnosis, diversification of species, restriction of eligibility of white-cutting operations, etc.):
these provisions applyto forestry renewal operations in the broad sense and apply in particular to the ‘energy
wood ' component of the harvest resulting from these operations (large branches, wood from damaged stands
whose qualities no longer permit material use, etc.).

%9 https://agriculture.gouv.fr/durabilite-de-la-biomasse-forestiere-criteres-red-ii

60 See the specifications of the aid applicable until 31/05/2024:
https://agirpourlatransition.ademe.fr/entreprises/sites/default/files/Renouvellement%20Forestier%20-
%20Cahier%20des%20charges%20-%20Volet%201%20-%202023.pdf



More generally, national policies and measures relating to the forest and wood sector are covered by the
dedicated section of this plan.

The transposition of RED 3 is part of a broader context of gradually strengthening the governance of biomass in
France, in the face of a difficulty in closing biomass supply and demand (see graph above published in November
2023) and a desire to prioritise biomass uses in order to contain growth in demand, in particular by further
steering public aid that could lead to increased biomass consumption.

This strengthening of governance is accompanied by extensive coordination of the French Government’s
technical and scientific support by the competent public institutions, with the creation of a dedicated Scientific
Interest Grouping announced in March 2024%! and currently being formalised.

2.2. Energy efficiency dimension

2.2.1 Elements set out in Article 4 of Directive (EU) 2023/1791

National reduction in energy consumption
Article 4 of Directive (EU) 2023/1791 on energy efficiency sets a European target for 2030 of maximum final

energy consumption of 763 Mtoeand primary energy 992,5 Mtoe. These targets aim to reduce energy
consumption by at least 11,7 % in 2030 compared to theprojections of the 2020 EU baseline.

France aims to achieve a 30 % reduction in final energy consumption in 2030 compared to 2012, which
translates into the following consumption targets for 2030:

e final energy consumption: 1 243 TWh (106,9 Mtoe);

e primary energy consumption: 1 844 TWh (158,6 Mtoe);

Both objectives were notified to the European Commission on 31 January 2024.

The trajectories modelled at this stage®? lead to France’s final energy consumption in 2030 of 1 381 TWh requires
an additional effort to secure France’s target of 1 243 TWh.

However, the following should be noted with regard to modelling:

- they incorporate ambitious reindustrialisation assumptions, which reduce the French and
European carbon footprint, but also mechanically increase energy consumption on national
territory, by around 50 TWh. The reindustrialisation of France leads to positive effects on
employment and climate, as the electricity mix in France is largely decarbonised.

- they include indirectly all policy measures stemming from the EED (e.g. application of the energy
efficiency first principle, mandatory waste heat recovery for datacenters, etc.) and more generally
from the Fit for 55 package (EPBD, etc.) and other regulations such as those related to product
eco-design. These measures are considered to be ‘in support’ of other modelled policies (aid for

61 https://agriculture.gouv.fr/sia2024-lancement-dun-groupement-dinteret-scientifique-gis-en-faveur-de-la-biomasse
62 Scenario AMS run 2, for modelling the National Low Carbon Strategy (SNBC 3)



energy renovation, tertiary decree, development of waste heat, etc.) since their individual impact
is difficult to estimate; it could in fact prove to be additional to other policies.

- Finally, the final energy consumption in 2023 (1 510 TWh, provisional data) is below the level of
final energy consumption projected in the modelling for the year 2025 (1 530 TWh). This
difference is due in particular to the energy crisis following the invasion of Ukraine, which led to
a sharp increase in energy costs and the massive deployment of energy sobriety plans in the
course of 2022-2023. Thus, the actual French energy consumption trajectory is currently more
favourable than modelling.

New levers towards the target of reducing energy consumption in France by 30 % in 2030 compared to 2012
have been identified in part 3.2.

2.2.2 Elements set out in Article 8 of Directive 2013/1791/EU
Energy saving obligations

Article 8 of Directive (EU) 2023/1791 on energy efficiency sets the energy savings obligation levels for the period
2021-2030 at the following pace (in% of France’s final energy consumption over the reference period 2016-
2018):

2021-2023: 0.8 %, i.e. 13.2 TWh/year;
2024-2025: 1.3 % or 22.0 TWh/year;
2026-2027: 1.5 % or 25.4 TWh/year;
2028-2030: 1.9 % or 32.1 TWh/year.

O O O O

The reference energy consumption is®® defined in the table below:

Obligation REF pour le calcul Conso’m’mation EE associée

de référence

0,80% 2016-2018, EED dans sa version en vigueur avant la révisio] 1651 TWh 13,2 TWh/an

1,3% 1691 TWh 22,0 TWh/an

1,5% 1691 TWh

2016-2018, EED révisée (2023/1791/UE
1,9% visée (2023/1791/UE) 1691TWh | 32,1TWh/an
1,9% 1691 TWh 32,1TWh/an

Table4: determination of the reference energy consumption period under the revised EED (2023/1791/EU)
Thus, the cumulative annual energy saving over the period 2021-2030 is 1 063 TWh according to the following
table:

Cumulative annual energy savings (TWh) 13,2 26,4 39,6 61,6 83,6 108,9 134,3 166,4 198,5 230,7

EEC period (energy saving certificates) P4 P5 P6

63 The new definition of final energy consumption should be taken into account for the calculation of the baseline consumption 2016-
2 018 in order to apply the energy savings rate for the sub-period 2024-2030. For subperiod 2021-2023, Member States can still rely on
the previous definition
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PROJECTION des économies d'énergie sur la période 2021 - 2030
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Figure38: Projections of energy saving bonds acquired under Article 8 EED (2023/1791/EU) over the period
2021-2030

The target for the period 2021-2030 would therefore be 1 063 TWh or 91 445 ktoe.

Under Article 8 of Directive (EU) 2023/1791 (EED), France plans to use the obligation for energy vendors to justify
energy savings operations via the Energy Saving Certificates (EWC) scheme.

Furthermore,Article 8 EED requires Member States to establish and achieve a share of the required amount of
cumulative end-use energy savings among people affected by energy poverty, vulnerable customers, low-
income households and, where applicable, people living in social housing. This share must be at least equal to
the proportion of households in energy poverty. France complies with this obligation. Indeed, and as mentioned
in paragraph 2.4.3, in 2 022 the energy poverty indicator based on the energy effort rate amounted to 10.8 %
(11.6 % corrected for meteorological data).®*

The>*" period of the EWC scheme (2022-2025) requires energy suppliers to achieve 3 100 TWhc of energy
savings, including 1 130 TWhc in energy poor households, or 36 % of the total obligation level.

2.2.3 Elements set out in Articles 5 and 6 of Directive (EU) 2023/1791

Public

For the application of Articles 5 and 6 of the revised EED, it is requested to list all taxable public bodies. Due to
the recent publication of Directive (EU) 2023/1791 in the Official Journal of the EU, transposition work is ongoing
to identify all of them.

At this stage, it is envisaged to define the concept of public bodies in accordance with the strict provisions of
Article 2 of the revised EED (2023/1791/EU) and recital 35 thereof,i.e.:

64 CGDD, model Prometheus 2024
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- the State (central and devolved administration), in particular:

@)
@)
@)

O

O O O O O O O

@)

13 ministries;

51 departmental Directorates for the Protection of the Population (DDPP);

46 departmental Directorates for Employment, Labour, Solidarity and Protection of the
Population (DETSPP);

3 Directorates for Economy, Employment, Labour and Solidarity (DEETS Cluster C);

1 Directorate-General for Cohesion and Population of Guyana (DGCOPOP);

1 Directorate for Social Cohesion, Labour, Employment and Population of Saint-Pierre-et-
Miquelon (DSTECF);

93 departmental Directorates for Territories (DDT) and Directorate for Territories and the
Sea (DDTM);

19 regional Directorates for Economy, Employment, Labour and Solidarity;

13 regional Directorates for Environment, Planning and Housing (DREAL);

20 regional Academic Delegations for Youth, Engagement and Sport (DRAJES);

28 regional Directorates for Food, Agriculture and Forestry (DRAAF);

28 regional Directorates for Cultural Affairs (DRAC);

23 regional Directorates for Public Finances (DRFIP);

30 rectorates of academies;

20 regional health agencies (ARS).

- State operators shall:

o

438 operators in 2023: universtites, research centres, etc.

- local and regional authorities and their groupings:

O
O

Local authorities: 34 945 municipalities, 101 departments, 18 regions

Groupings of local and regional authorities: 229 conurbation communities, 990 municipalities,
14 urban communities, 22 metropoles, 11 public territorial establishments, 26 metropolitan
clusters, 125 centres of territorial and rural balance, 1 207 multi-purpose inter-municipal
unions, 4 626 single-purpose inter-municipal unions, 1 971 closed mixed unions, 800 mixed

trade unions open

- public or private entities meeting the following cumulative criteria:

@)

In order to achieve Article 5 of Directive (EU) 2023/1791, which calls for a 1.9 % reduction in the final energy
consumption of public bodies compared to 2021, France plans to set trajectories with concrete targets in 2030,
2040 and 2050.

To this end, an energy consumption data collection tool is being developed. It is expected to estimate the level
of energy consumption of public bodies in 2021 and collect their annual energy consumption data to assess

established for the specific purpose of meeting needs in the general interest not having an

industrial or commercial character;

mostly and directly financed by the State, local and regional authorities or their groupings; and
of which the administrative, management or supervisory body is composed of members more
than half of whom are appointed by at least one entity mentioned in point (a), excluding State

operators.

compliance with Article 5 EED.


https://www.ecologie.gouv.fr/services-deconcentres-du-ministere
https://agriculture.gouv.fr/les-directions-regionales-du-ministere-draaf
https://www.culture.gouv.fr/Regions
https://www.ars.sante.fr/

As work on transposing the EED is ongoing (identification of public bodies, estimate of their energy consumption
in 2021, etc.), itis difficult at this stage to specify the amount of cumulative annual energy savings corresponding
to the value of 1.9 % of energy consumption in 2021.

The current estimate of the volume of reduction in the final energy consumption of public bodies is as follows:

- Consumption of Ef from the state and its operators in 2021: 14.3 TWh
o Distribution of uses
*  Energy consumption of buildings in 2021: 13 TWh®
= Other consumption: 1.3 TWh (10 % of buildings consumption)
- Concosmmation of local and regional authorities and their groupings: 41.3 TWh
o Energy consumption in 2017: 39.7 TWh, with a breakdown of the following uses®®:
= 78 % of energy consumption for the building;
= 12 % for street lighting;
= 7% for fuel;
= 3% for water and waste management.
o Changes in consumption in the residential services sector between 2017 and 2021: + 0.4 %%’
- The equivalent cumulative reduction in energy consumption (1.9 %) is therefore in the order of
1 TWh/year. This figure is a first estimate that needs to be refined.
o Sectoral breakdown®:
= Residential: ~ 0.2 TWh/year (18.3 % in 2023 for the State and its operators),
= Tertiary: ~ 0.8 TWh/year (81.7 % in 2023 for the State and its operators).

At the same time, it is notable that the number of municipalities subject to this obligation will increase
significantly over time since®:

- 32720 municipalities have 5 000 inhabitants or less (93.6 %);
- 2090 municipalities have between 5 000 and 50 000 inhabitants (6.0 %);
- 141 municipalities have a population of up to 50 000 (0.4 %).

In order to achieve these energy consumption reduction targets, tertiary buildings of more than 1 000 m? owned
by public bodies are subject to the tertiary eco-energy decree,” which requires a 40 % reduction in final energy
consumption in 2030 compared to a reference year in the period 2010-2020, or the achievement of an absolute
consumption value. As this regulatory system has been in place since 2022, public service operators are
therefore invested in reducing their energy consumption. The implementation of this decree will therefore
contribute significantly to reducing the energy consumption of public bodies.

5 Annual report of the State Buildings Directorate for 2021, Link:
https://www.economie.gouv.fr/files/files/2022/DIE_Rapport%20d%27activit%C3%A9 2021.pdf

6 ocal authorities’ energy expenditure for 2017, September 2019, Access: https://librairie.ademe.fr/urbanisme-et-batiment/493-
depenses-energetiques-des-collectivites-locales.html

57 Final energy consumption data for tertiary and residential sectors, SDES, May 2024: https://www.statistiques.developpement-
durable.gouv.fr/chiffres-cles-de-lenergie-edition-2023

68 Annual report of the State Buildings Directorate for 2023, Link: https://immobilier-etat.gouv.fr/pages/rapports-dactivite-die
89Sources: INSEE, population census as at 1'a™av 2021, data published online in December 2023. Link:
https://www.insee.fr/fr/statistiques/2522602

7Decree No 2019-771 of 23 July 2019 on action obligations to reduce final energy consumption in tertiary buildings. Link
https://www.legifrance.gouv.fr/jorf/id/JORFTEXT000038812251
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Renovation of buildings owned by public bodies

Tighter regulation for new buildings

In the reference scenario of the multiannual energy programming (EPP), the strengthening of environmental
regulation for new construction has been integrated, in particular through the introduction of a criterion for
greenhouse gas emissions over the whole life cycle of the building. This new environmental regulation (RE2020)
applies to dwellings, offices, educational and other specific tertiary buildings. This choice is consistent with an
exemplary approach to public action, whereby buildings owned by public bodies are intended to be part of best
practice in terms of decarbonisation.

Renovation trajectories

In order to comply with Article 6 of Directive (EU) 2023/1791, which requires 3 % of the heated or cooled surface
of buildings over 250™ 2 owned by public bodies to be renovated at NZEB level, France plans to set ambitious
renovation paths. These trajectories will be specified when a precise inventory of public buildings and their
performance can be carried out.

In December 2023, France notified the European Commission of the use of the alternative measure to meet the
requirements and objectives of Article 6 EED. The estimate of energy savings equivalent to those that would
have been achieved with the renovation of buildings at NZEB level over that period, between October 2025 and
December 2030, would be in the order of 4.5 TWh. However, this is an initial estimate and a reassessment will
be needed to redefine this figure.

The total area of buildings owned by public bodies to be renovated at NZEB level is estimated at 400 billion m2.

In March 2020 France submitted its long-term strategy to mobilise investment in the renovation of the national
stock of residential and commercial buildings, both public and private. This document was prepared as part of
the transposition of Article 2a of the Energy Performance of Buildings Directive as amended by Directive 2018-
844 of 30 May 2018.

Since the previous Shared Strategy, France has introduced minimum energy performance standards aimed at
gradually banning the most consumer-friendly housing from renting. Thus, the maximum final energy
consumption threshold for a dwelling has been set at 450 kWh/m? since! January 2023 for hexagonal France.
The Climate and Resilience Act, adopted in 2021, reinforced this provision. As from 2025, it will be forbidden to
rent thermal passoires classified as G label in the sense of the health performance diagnosis, and from 2028 for
the rest of the F A passoires from 2034, housing classified as E (addition voted by the national representation)
will be prohibited.

This is because these dwellings will gradually be considered indecent under the law. The dwellings can therefore
no longer be rented, and the current tenant, for example in the case of tacit renewal of the lease, may require
the owner to carry out works.

Near-zero energy buildings (NZEB) and zero-emission buildings (ZEB)

The definition of nearly-zero energy buildings still corresponds, for new buildings, to compliance with thermal
regulation 2012 (known as RT 2012). On the other hand, new rules entered into force for new buildings on?
January 2022. This new environmental regulation, known as RE2020, already applies to residential buildings,
offices and schools. It will subsequently apply to other non-residential buildings. This legislation goes further
than the previous one by introducing thresholds for greenhouse gas emissions, calculated in a life-cycle analysis,
allowing for the carbon impact of energy consumed and that of construction to be taken into account.



For existing buildings, the definition of NZEBs corresponds to the BBC Renovation label.

As part of the transposition of Directive 2024/1275 on the energy performance of buildings, a definition of zero-
emission building (ZEB) will be established for new and existing buildings. In particular, the BZs must not cause
on-site CO2 emissions from fossil fuels and have a very high energy and carbon performance. New buildings will
have to meet the requirements of zero-emission buildings by 2028 for public bodies’ buildings and by 2030 for
other buildings.

National energy demand management targets

The national objectives in terms of controlling energy demand are:

e Decrease in final energy consumption by 50 % in 2050 compared to 2012 (as defined in the Law on
Energy Transition for Green Growth and the Energy and Climate Law);

e  The draft multiannual energy programming (EPP) also includes targets for energy consumption by type
of energy. All the measures envisaged are set out in detail in section 3.2.

The ‘low-consumption building’ or equivalent building stock target for 2050 laid down in Article L.100-4 of the
Energy Code will have to be updated to reflect the EU-wide target for a zero-emission building stock by 2050.
The National Energy Renovation Strategy for long-term buildings will be replaced by a National Building
Renovation Plan, which aims to ensure the renovation of the stock of residential and tertiary buildings, both
public and private, with a view to building a highly energy efficient and decarbonised building stock by 2050 and
to transform existing buildings into zero-emission buildings. A first draft will be established by 31 December
2025 and the final plan by 31 December 2026.

In addition to the Union-wide targets set by Regulation (EU) 2023/851, in 2030 France set a target for the end
of the sale of new passenger cars emitting more than 123 gCO 2perkm. Vehicles emitting more than this threshold
will have to account for a maximum of 5 % of the total annual sales of new passenger cars by that date.

France also set itself in 2019 a target for ending the sale of new heavy-duty vehicles used for the transport of
persons or goods and mostly using fossil fuels, by 2040, a target now reinforced by the end of the sale of new
thermal vehicles in 2035 decided at European level.

As part of the ecological planning work, the French authorities also envisage targets of 66 % for electric cars,
51 % for light electric vehicles and 50 % for electric heavy goods vehicles in new sales in 2030.

2.3. Dimension energy security

The war in Ukraine and the resulting decrease or even stop of Russian pipeline gas and oil imports has put our
security of supply under severe strain. It has largely demonstrated the stalemate of an energy strategy based on
maintaining a substantial share of fossil energy imports, and the top priority for the EU to move away from fossil
fuels.

As regards natural gas, the rapid decline in Russian gas exports has created tensions at European level. Much of
the European supply historically provided by Russian pipeline gas imports had to shift to liquefied natural gas
(LNG) imports per ship.

This has required a short-term reinforcement of import and storage capacity, but in a reasoned way to avoid
investment in infrastructure that will be less useful in the medium term. Similarly, solidarity mechanisms at
European level have been put in place.



The significant reduction in gas consumption in France caused by the introduction of a major sobriety plan has
made it possible to ensure security of supply and must be maintained.

The next EPP reassesses the relevance of gas storage infrastructure in view of the evolution of our consumption
and the new natural gas supply context.

On electricity consumption, EPP 3 will focus on studying and fostering the resilience of our electricity system
through stress tests. It will also pursue the objective of controlling consumption at the forefront and the
development of the available flexibility mix, in particular demand management (demand response), battery
storage, pilotable means of production such as nuclear power plants, pumped power transfer (STEP) or thermal
transfer stations and interconnections.

2.3.1 Security of fuel supply

With the overall reduction in the use of fuels, particularly fossil fuels, and the development of the production of
‘advanced’ biofuels (see section ‘Biofuels and synthetic fuels’ above), measures to ensure security of supply of
fuels will evolve and take account of new products.

Strategic stocks of fuels and crude oil are built up in France in order to be able to respond collectively and rapidly
to major disruptions in the supply of petroleum products. These strategic stocks are currently composed of the
following fossil products: diesel, SP95 ethanolable base, heating oil, crude oil and jet fuel. The definition and
management of strategic stocks will therefore evolve in line with changes in our consumption, for example with
a reduction in diesel consumption towards petrol or an increase in biofuel consumption, with a view to
maintaining the resilience of this national energy logistics.

On the effects of climate change, the International Energy Agency discussed the effects of climate change on oil
and gas supply in its latest Climate resilience for energy security report of November 2022. It addresses the
effects of sea level rise and the intensification of tropical cyclones on coastal refineries, forest fire risks for
refineries, and the effects of droughts on shale production. However, this analysis does not include the effects
of climate change on transport routes.

Pipelines are designed to be operated over a wide range of temperatures, well above what could happen with
global warming. The main climate change-related phenomena that can affect oil and gas pipelines are the effects
of secheresses on the soil (withdrawal from the soil or removal and swelling of clay).

Fuels are also supplied by river barge in certain regions. This is particularly the case in the east, where the Rhine
is particularly affected by repeated droughts or floods, and this may lead to the total cessation of barges or
reduced tonnage traffic. Alternative fuel supply solutions exist, but if the impossibility of navigation continues,
other solutions, such as the use of the release of strategic stocks, may be necessary.

2.3.2 Security of gas supply

France has import capacities through the Franpipe pipeline, which connects natural gas production fields located
in the Norwegian North Sea with France, as well as 4 LLNGC terminals (located in Dunkerque, Montoel-de-
Bretagne, and, in two cases, Fos-sur-Mer) enabling the import of liquefied natural gas.

The French gas storage infrastructure, with a capacity of 130 TWh, is designed to cope with the seasonality of
natural gas consumption. Natural gas stocks are built up during the summer, during the period of low
consumption of natural gas, and are used during winter when natural gas consumption is high. The French gas
storage infrastructure thus makes it possible to smooth imports of natural gas throughout the year.



On national targets for diversification of energy sources and supply from non-EU countries

In the absence of significant domestic production, the supply of natural gas is based on imports. In order to
ensure security of supply, France has built up an infrastructure comprising seven interconnectors for imports
and five LLNGC terminals. This infrastructure enables natural gas suppliers to have access to diversified sources
of natural gas.

Natural gas imports are indeed the responsibility of natural gas suppliers. In accordance with the principle of
third party access, they may use the infrastructure to import natural gas, irrespective of its origin, provided,
however, that it is not subject to an import ban.

The origin of natural gas imported into France is monitored through sur