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Introduction

The overarching driver for this cluster is to accelerate the twin green and digital transitions
and associated transformation of our economy, industry and society with a view to achieving
climate neutrality in Europe by 2050. This encompasses the transition to greenhouse gas
neutrality of the energy and mobility sectors by 2050 at the latest (as well as that of other
sectors not covered by this cluster), while boosting their competitiveness, resilience, and
utility for citizens and society. Europe has been at the forefront of climate science and is
committed to keep delivering the knowledge for enabling efficient pathways and just
transitions to climate neutrality.

Activities of this work programme support the implementation of the Paris Agreement and the
United Nations Sustainable Development Goals®. By creating more jobs, accelerating
economic and social transformation, faster digitalisation and by generating innovation-based
and inclusive growth, activities will aid Europe’s recovery? in the wake of the COVID-19
crisis, contributing directly to the Commission priorities of a European Green Deal, a Europe
fit for the digital age, and an economy that works for people.

The European Climate Law? requires the EU economy and society to become climate-neutral
by 2050 in a socially fair and cost-efficient manner and, as an intermediate target, to reduce
net greenhouse gas emissions by at least 55% by 2030 (compared to 1990 levels). To deliver
on these targets, the Commission proposed ‘Fit for 55° legislative packages in July* and
December® 2021.

Following Russia’s military aggression against Ukraine, the European Commission published
the REPowerEU Communication® which emphasises the need to ramp up rapidly and
efficiently the clean energy transition. In line with the REPowerEU priorities, this work
programme contributes to move towards the elimination of Europe’s dependency on Russian
fossil fuel imports by bolstering the diversification of Europe’s gas supply’, the electrification

! Activities in this cluster will contribute to multiple SDGs, with the most direct impact on SDG 7
(Affordable and clean energy), SDG 9 (Industry, Innovation and Infrastructure), SDG 11 (Sustainable
Cities and Communities), and SDG 13 (Climate Action). In addition, SDG 3 (Good health and well-
being), SDG 6 (Clean Water and Sanitation), SDG 8 (Decent work and economic growth), and SDG 12
(Responsible production and consumption) will be positively impacted.

2 Europe's moment: Repair and Prepare for the Next Generation, EC COM (2020) 456 final

3 Regulation (EU) 2021/1119 of the European Parliament and of the Council of 30 June 2021 establishing
the framework for achieving climate neutrality and amending Regulations (EC) No 401/2009 and (EU)
2018/1999 (‘European Climate Law’)

4 Including actions on renewable energy, energy efficiency, CO2 emission standards for cars and vans,
alternative fuels, energy taxation, and creation of a new Social Climate Fund.
5 Including actions on Trans-European Networks, Intelligent Transport Systems, a European Urban

Mobility Framework, reducing methane emissions in the energy sector, decarbonisation of the EU gas
market, energy performance of buildings, and sustainable carbon cycles.

6 https://eur-lex.europa.eu/legal-content/EN/T XT/?2uri=COM%3A2022%3A108%3AFIN

Production and integration of renewable gas is supported in various topics of Destination 3.
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of the energy system 8 and the transformation of (energy-intensive) industries ° .
Complementary to that, the work programme supports the reduction of the transport sector’s
dependency from fossil fuels?®.

Research and Innovation plays a central role in accelerating and navigating the necessary
transitions; deploying, demonstrating and de-risking solutions; and engaging citizens in social
innovation. The rate at which European research and innovation actions succeed in
developing, upscaling, implementing, and commercialising innovative solutions will steer
EU’s future competitiveness of its existing and newly emerging industries in European and
global markets.

Cluster 5 supports the EU’s strategic objectives through activities included in this work
programme and through the support of Institutional European Partnerships!! which are
implemented through dedicated structures. Although the latter activities are not included in
this work programme, it is of great importance to maximise synergy and coherence between
activities regardless of their implementation mode*?.

Activities in this work programme will contribute to all Key Strategic Orientations (KSOs)
of the Strategic Plan (KSO C being the one with the most direct contribution):

A. Promoting an open strategic autonomy*? by leading the development of key digital
and, enabling and emerging technologies, sectors and value chains to accelerate and
steer the digital and green transitions through human-centred technologies and
innovations;

B. Restoring Europe’s ecosystems and biodiversity, and managing sustainably natural
resources to ensure food security and a clean and healthy environment;

C. Making Europe the first digitally enabled circular, climate-neutral and sustainable
economy through the transformation of its mobility, energy, construction and production
systems;

D. Creating a more resilient, inclusive and democratic European society, prepared and
responsive to threats and disasters, addressing inequalities and providing high-quality
health care, and empowering all citizens to act in the green and digital transitions.

8 More energy efficient buildings that use more renewable energy are supported in various topics of
Destination 4. More performant and cost-competitive renewable energy solutions as well as their
integration in the power sector is supported in various topics of Destination 2 and 3.

9 Energy efficiency in industry is addressed in various topics under Destination 4.

10 The use of alternative fuels for maritime transport and aviation is supported in various topics of
Destination 5, the electrification of road transport is supported under Destination 2 and 5. More efficient
mobility and logistic solutions are supported under Destination 6.

1 Clean Hydrogen, Transforming Europe's rail system, Integrated Air Traffic Management, Clean
Auviation
12 Activities specifically targeting fuel cells and hydrogen are primarily supported through calls for

proposals of the European Partnership on Clean Hydrogen. However, in justified cases and in line with
topic descriptions, specific aspects of hydrogen and fuel cells can be supported outside of the Clean
Hydrogen Partnership

13 ‘Open strategic autonomy’ refers to the term ‘strategic autonomy while preserving an open economy’,
as reflected in the conclusions of the European Council 1 — 2 October 2020.
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To contribute to these programme-level KSOs, cluster 5 will deliver on six specific expected
impacts. In this work programme, each expected impact has been transformed into a specific
Destination (see table below). This Destination-based work programme structure follows a
thematic centre-of-gravity approach, but activities in a given Destination can of course have a
cross-cutting character and will often contribute to multiple expected impacts. The specific
contribution to the overall expected impacts is explained in the introductory text of each
Destination.

Expected Impact (Strategic Plan) Destination (Cluster 5
work programme)

1. Climate sciences and
responses for the
transformation towards
climate neutrality

Transition to a climate-neutral and resilient society and
economy enabled through advanced climate science,
pathways and responses to climate change (mitigation and
adaptation) and behavioural transformations.

2. Cross-sectoral solutions
for the climate transition

Clean and sustainable transition of the energy and
transport sectors towards climate neutrality facilitated by
innovative crosscutting solutions.

More efficient, clean, sustainable, secure and competitive
energy supply through new solutions for smart grids and
energy systems based on more performant renewable
energy solutions.

3. Sustainable, secure and
competitive energy supply

Efficient and sustainable use of energy, accessible for all is
ensured through a clean energy system and a just
transition.

4. Efficient, sustainable and
inclusive energy use

Towards climate-neutral and environmentally friendly
mobility through clean solutions across all transport modes
while increasing global competitiveness of the EU transport
sector.

5. Clean and competitive
solutions for all transport
modes

Safe, seamless, smart, inclusive, resilient, climate neutral
and sustainable mobility systems for people and goods
thanks to user-centric technologies and services including
digital technologies and advanced satellite navigation
Services.

6. Safe Resilient Transport
and Smart Mobility services
for passengers and goods

According to the intervention logic of this work programme, Destination 1 fosters climate
science and thus helps to identify effective and efficient pathways and responses to climate
change. Destination 2 supports different cross-cutting technologies and solutions for climate,
energy and mobility applications. Destination 3 and 4 focusses mainly on energy issues —
Destination 3 on making energy supply more sustainable, secure and competitive; Destination
4 on reducing energy demand of buildings and industry and enabling their more active role in
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a smart energy system. Destination 5 and 6 improve the performance of transport modes and
mobility solutions — Destination 5 increases the competitiveness and climate/environmental
performance of different transport modes; Destination 6 advances mobility services and
solutions at system level for passengers and goods.

Horizon Europe is the EU’s research and innovation support programme in a system of
European and national funding programmes that shares policy objectives. Through the
programme, special attention will be given to ensuring cooperation between universities,
scientific communities and industry, including small and medium enterprises, and citizens and
their representatives, in order to bridge gaps between territories, generations and regional
cultures, especially caring for the needs of the young in shaping Europe’s future. Calls could
be EU Synergies calls, meaning that projects that have been awarded a grant under the call
could have the possibility to also receive funding under other EU programmes, including
relevant shared management funds. In this context, project proposers should consider and
actively seek synergies with, and where appropriate possibilities for further funding from
other R&I-relevant EU, national or regional programmes (such as European Regional
Development Fund (ERDF)4, European Social Fund Plus (ESF+)°, Just Transition Fund?®,
LIFEY, Innovation Fund*®, InvestEU'°, European Defence Fund (EDF)?°), where appropriate,
as well as private funds or financial instruments. The ERDF focuses amongst others on the
development and strengthening of regional and local research and innovation ecosystems and
smart economic transformation, in line with regional/national smart specialisation strategies.
It can support investment in research infrastructure, activities for applied research and
innovation, including industrial research, experimental development and feasibility studies,
building research and innovation capacities and uptake of advanced technologies and roll-out
of innovative solutions from the Framework Programmes for research and innovation through
the ERDF.

The EU’s Recovery and Resilience Facility (RRF)?! — currently available in all Member
States — aims at financing projects that directly tackle the economic and social impacts from
the COVID-19 crisis and supports the green and digital transition. For project ideas that
directly contribute to these objectives it is advisable to check access to the RRF for a fast and
targeted support.

14 https://ec.europa.eu/regional policy/en/funding/erdf/

15 https://ec.europa.eu/esf/main.jsp?catld=62&langld=en

16 https://ec.europa.eu/info/strateqy/priorities-2019-2024/european-green-deal/actions-being-taken-eu/just-
transition-mechanism/just-transition-funding-sources_en

7 https://ec.europa.eu/environment/archives/life/index.htm

18 https://ec.europa.eu/inea/en/innovation-fund

19 https://ec.europa.eu/commission/priorities/jobs-growth-and-investment/investment-plan-europe-
juncker-plan/whats-next-investeu-programme-2021-2027 en

20 https://defence-industry-space.ec.europa.eu/eu-defence-industry/european-defence-fund-edf en;While

focusing on civilian applications, there may be synergies with actions conducted under the European
Defence Fund or its precursor programmes (Preparatory Action on Defence Research and European
Defence Industry Development Programme), e.g. in the field of energy storage and management as well
as innovative fuels.

2a https://ec.europa.eu/info/strategy/recovery-plan-europe_en
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With a view to be more effective in achieving impact, proposals are expected to synergise
with other relevant initiatives funded at EU level, including the Knowledge and Innovation
Communities (KICs) of the European Institute of Innovation and Technology (EIT)?. The
innovation ecosystems created and nurtured by the EIT KICs (e.g. EIT Climate-KIC, EIT
InnoEnergy, EIT Raw Materials) can in particular contribute to building communities or
platforms for coordination and support actions, sharing knowledge or disseminating and
fostering the exploitation of the project results. Where relevant, and without prejudice to the
direct participation of the EIT KICs in the R&I activities under this destination, proposals are
encouraged to explore other forms and means of service provisions distinct from the EIT
KICs that can be complementary to the considered proposals and their activities.
Collaboration with other innovation communities that can well support the project
implementation and impact is also encouraged. Any such cooperation should be based on
adequate intellectual property management strategies.

Research has proven that Social Sciences and Humanities (SSH) and stakeholders®
involvement in the design phase of a project is pivotal to facilitate societal buy-in and long-
lasting market integration of a system or technology, so they are addressed in relevant topics
across the six destinations of the Cluster 5 work programme. Activities in this work
programme should also pay attention to potential (biological) sex and (socio-cultural) gender
differences when it comes to users’ preferences and safety issues.

In this work programme, a pilot is applied to Innovation Actions implementing co-
programmed European Partnerships, involving a funding rate of 60% (except for non-
profit legal entities), with the aim to enhance industrial contributions. Participating topics (i.e.
with a funding rate of 60%) have been selected randomly in 2023 and 2024 calls to enable
analysing the effects of the lower funding rate.

Horizon Europe’s approach to international cooperation consist of multilateralism and
purposeful openness, combined with targeted actions with key third-country partners. Actions
focus on aligning national, European and global efforts and investments in research and
innovation areas that contribute towards achieving key European Commission priorities. With
regard to cluster 5, the Commission pushes the acceleration of clean energy innovation
through the Mission Innovation? Initiative, which was launched at COP21 and currently
comprises 24 countries and the European Commission. International cooperation of EU
Member States and Associated Countries in the context of Mission Innovation in relevant
topics in this work programme is encouraged. In addition, this work programme specifically
addresses cooperation with African countries and cooperation on sustainable decarbonisation
with major emitting countries around the world, in line with the spirit of the Paris Agreement
which emphasises the need for global cooperation on technology development and transfer.
Legal entities established in China are not eligible to participate in Innovation Actions in any
capacity. Please refer to the Annex B of the General Annexes of this Work Programme for
further details.

22 https://eit.europa.eu/our-communities/eit-innovation-communities
B http://mission-innovation.net/our-work/innovation-challenges/
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For topics in this cluster, consortia could consider their voluntary contribution in terms of
data, indicators and knowledge to relevant Joint Research Centre (JRC) platforms for
capitalising the knowledge developed in their projects and become more policy relevant:

Life cycle assessment (LCA) and its relevant application to value chain assessment:
European Platform on Life cycle assessment (EPLCA, https://eplca.jrc.ec.europa.eu/)
and making reference to the Environmental footprint method when applying LCA
(https://ec.europa.eu/environment/eussd/smgp/index.htm);

Raw materials: Raw materials information system (RMIS, https://rmis.jrc.ec.europa.eu/);

Soil and soil related issues:  European  Soil  Observatory  (ESO,
https://ec.europa.eu/jrc/en/eu-soil-observatory);

The natural capital accounting: INCA platform (https://ec.europa.eu/eurostat/ecosystem-
accounts).

Strategic Energy Technologies Information System: SETIS
(https://setis.ec.europa.eu/index_en);

The Transport Research and Innovation Monitoring and Information System: TRIMIS
(https://trimis.ec.europa.eu/);

The Energy and Industry Geography Lab: EIGL (https://energy-industry-
geolab.jrc.ec.europa.eu/).

For the purpose of the technology progress monitoring against the European Green Deal
Obijectives, all actions related to hydrogen and fuel cells funded under this work programme
shall report directly or indirectly on an annual basis in a secure online data collection platform
managed by the Clean Hydrogen Joint Undertaking and the European Commission. The
reporting shall consist of filling in the template questionnaire(s) relevant to the project content
(and the technology development and TRL).
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Destination — Climate sciences and responses for the transformation
towards climate neutrality

Europe has been at the forefront of climate science and should retain its leadership position to
support EU policies as well as international efforts for a global uptake of climate action in line
with the Paris Agreement and the Sustainable Development Goals (SDGs), including
biodiversity objectives. Advancing climate science and further broadening and deepening the
knowledge base is essential to inform the societal transition towards a climate neutral and
climate resilient society by 2050, as well as towards a more ambitious greenhouse gas
reduction target by 2030. It will involve research that furthers our understanding of past,
present and expected future changes in climate and its implications on ecosystems and
society, closing knowledge gaps, and the development of the tools that support policy
coherence and the implementation of effective mitigation and adaptation solutions.

The activities implemented under this section will enable the transition to a climate-neutral
and resilient society and economy through improving the knowledge of the Earth system and
the ability to predict and project its changes under different natural and socio-economic
drivers. This includes a better understanding of society’s response and behavioural changes,
allowing a better estimation of the impacts of climate change and the design and evaluation of
solutions and pathways for climate change mitigation and adaptation and related social
transformation.

This Destination contributes directly to the Strategic Plan’s Key Strategic Orientation D
"Making Europe the first digitally led circular, climate-neutral and sustainable economy
through the transformation of its mobility, energy, construction and production systems” and
the impact area “Climate change mitigation and adaptation”.

In line with the Strategic Plan, the overall expected impact of this Destination is to contribute
to the “Transition to a climate-neutral and resilient society and economy enabled through
advanced climate science, pathways and responses to climate change (mitigation and
adaptation) and behavioural transformations”, notably through:

¢ Advancing knowledge and providing solutions in the any of following areas:
o Earth system science;
o Pathways to climate neutrality;
o Climate change adaptation;
o Climate services;
o Social science for climate action; and

o Better understanding of climate-ecosystems interactions.
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e Contributing substantially to key international assessments such as those of the
Intergovernmental Panel on Climate Change (IPCC), the Intergovernmental Science-
Policy Platform on Biodiversity and Ecosystem Services (IPBES) or the European
Environment Agency (e.g. European environment - state and outlook reports, SOER).

e Strengthening the European Research Area on climate change.

¢ Increasing the transparency, robustness, trustworthiness and practical usability of the
knowledge base on climate change for use by policy makers, practitioners, other
stakeholders and citizens.

Coordination and synergies should be fostered between activities supported under this
destination and those under other destinations of cluster 5, as well as with other clusters of
Horizon Europe.

In particular, complementarities with cluster 4 and cluster 6 should be taken into account by
planning for adequate resources for co-ordination and clustering activities. Following a
systemic approach, this destination concentrates on activities related to climate science and
modelling, whereas cluster 4 supports activities in the area of low-carbon and circular
industry, and cluster 6 contributes to R&I on the implementation of climate change mitigation
and adaptation solutions in the areas covered by cluster 6 (notably Intervention Area (1A) 1 on
biodiversity and nature-based solutions (NBS), Earth observation, 1A 4 on seas, oceans and
inland waters...).

Coordination and synergies are also encouraged with the activities funded under the work
programmes on the Horizon Europe missions, in particular the Mission “Adaptation to
Climate Change”, the Mission “Climate Neutral and Smart Cities” and the Mission “Restore
our Ocean and Waters by 2030”. While this destination supports upstream research activities
on climate science, the Missions focus on the testing, demonstration and scale up of solutions
to address the challenges of climate change and environmental degradation.

Actions should envisage clustering activities with other relevant ongoing and selected projects
for cross-projects cooperation, consultations and joint activities on crosscutting issues and
share of results, as well as participating in joint meetings and communication events. To this
end, proposals should foresee a dedicated work package and/or task and earmark the
appropriate resources accordingly.

Synergies are also sought throughout this destination with the work of the European Space
Agency (ESA), in order to ensure complementarity and mutual benefit regarding research and
innovation actions conducted at the ESA.

The following call(s) in this work programme contribute to this destination:

Call Budgets (EUR million) Deadline(s)

2023 2024
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HORIZON-CL5-2023-D1-01 | 107.50 18 Apr 2023
HORIZON-CL5-2023-D1-02 10.00 18 Apr 2023
HORIZON-CL5-2024-D1-01 103.00 05 Mar 2024
Overall indicative budget 117.50 103.00
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Call - Climate sciences and responses

HORIZON-CL5-2023-D1-01
Conditions for the Call

Indicative budget(s)?*

Topics Type Budgets Expected EU Indicative
of (EUR contribution per number
Action  million) project (EUR of
million)® projects
2023 expected
to be
funded

Opening: 13 Dec 2022
Deadline(s): 18 Apr 2023

HORIZON-CL5-2023-D1-01-01 RIA 16.00 2° Around 8.00 2
HORIZON-CL5-2023-D1-01-02 RIA 14.00 %' Around 7.00 2
HORIZON-CL5-2023-D1-01-03 RIA 8.00 %8 Around 4.00 2
HORIZON-CL5-2023-D1-01-04 RIA 16.00 2° Around 8.00 2
HORIZON-CL5-2023-D1-01-05 RIA 5.50 %0 Around 5.50 1
HORIZON-CL5-2023-D1-01-06 = RIA 10.00 Around 5.00 2
HORIZON-CL5-2023-D1-01-07 RIA 12.00 %2 Around 12.00 1
HORIZON-CL5-2023-D1-01-08 CSA  3.00%* Around 3.00 1
2 The Director-General responsible for the call may decide to open the call up to one month prior to or

after the envisaged date(s) of opening.

The Director-General responsible may delay the deadline(s) by up to two months.

All deadlines are at 17.00.00 Brussels local time.

The budget amounts are subject to the availability of the appropriations provided for in the general
budget of the Union for years 2023 and 2024.

% Nonetheless, this does not preclude submission and selection of a proposal requesting different
amounts.
2 Of which EUR 9.00 million from the '"NGEU' Fund Source.
s Of which EUR 8.00 million from the 'NGEU' Fund Source.
28 Of which EUR 4.00 million from the '"NGEU' Fund Source.
2 Of which EUR 9.00 million from the '"NGEU' Fund Source.
30 Of which EUR 3.00 million from the '"NGEU' Fund Source.
81 Of which EUR 5.50 million from the '"NGEU' Fund Source.
32 Of which EUR 6.50 million from the '"NGEU' Fund Source.
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HORIZON-CL5-2023-D1-01-09 RIA 8.00 3 Around 4.00 2

HORIZON-CL5-2023-D1-01-10 RIA 5.00 % Around 5.00 1
HORIZON-CL5-2023-D1-01-11  RIA 10.00 3¢ Around 5.00 2
Overall indicative budget 107.50

General conditions relating to this call

Admissibility conditions The conditions are described in General
Annex A.

Eligibility conditions The conditions are described in General
Annex B.

Financial and operational capacity and The criteria are described in General Annex

exclusion C.

Award criteria The criteria are described in General Annex
D.

Documents The documents are described in General
Annex E.

Procedure The procedure is described in General
Annex F.

Legal and financial set-up of the Grant The rules are described in General Annex G.

Agreements

Earth system science
Proposals are invited against the following topic(s):

HORIZON-CL5-2023-D1-01-01: Further climate knowledge through advanced science
and technologies for analysing Earth observation and Earth system model data

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 8.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a
3 Of which EUR 1.50 million from the 'NGEU' Fund Source.
34 Of which EUR 4.00 million from the 'NGEU' Fund Source.
% Of which EUR 2.50 million from the 'NGEU' Fund Source.
3% Of which EUR 5.50 million from the 'NGEU' Fund Source.
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proposal requesting different amounts.

Indicative budget
Type of Action

Eligibility
conditions

Legal and
financial set-up of
the Grant
Agreements

The total indicative budget for the topic is EUR 16.00 million.
Research and Innovation Actions

The conditions are described in General Annex B. The following
exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

The rules are described in General Annex G. The following exceptions
apply:

Eligible costs will take the form of a lump sum as defined in the
Decision of 7 July 2021 authorising the use of lump sum contributions
under the Horizon Europe Programme — the Framework Programme for
Research and Innovation (2021-2027) — and in actions under the
Research and Training Programme of the European Atomic Energy
Community (2021-2025). *'.

Beneficiaries will be subject to the following additional obligations
regarding open science practices: Open access to any new modules,
models or tools developed from scratch or substantially improved with
the use of EU funding under the action must be ensured through
documentation, availability of model code and input data developed
| under the action.

Expected Outcome: Actions are expected to contribute to all of the following outcomes:

e Better knowledge of the past, present and future of the Earth System, relevant for
regional or international assessments like those of the IPCC.

e Support to the development of targeted and cost-efficient climate mitigation or
adaptation strategies in Europe.

e Advanced data science capacities and skills for climate data analysis, capacity building

and training.

e Lasting cooperation between Earth System research, Earth Observation data providers,
Data science and high-performance computing (HPC) infrastructures.

7 This decision is available on the Funding and Tenders Portal, in the reference documents section for
Horizon = Europe, under  ‘Simplified costs  decisions’ or  through  this link:
https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/horizon/guidance/Is-

decision_he en.pdf
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Scope: The EU and its Member States have invested massively in Earth Observation (EO), for
example with the Copernicus Programme, the development of climate and Earth System
Models (ESMs), and their contribution to the implementation of Global Earth Observation
System of Systems (GEOSS), which are yielding unprecedented volumes of data. This topic
aims at spurring the exploitation of these assets through advanced data technologies, including
artificial intelligence techniques like machine learning or explainability, or new statistical
approaches based on the cooperation between “big data” engineers, EO specialists and climate
scientists.

Actions should create new insights in key processes of the Earth system and improve climate
predictions based on advanced exploitation of EO data and their appropriate integration in
existing or new data assimilation or modelling approaches. The activities should also lead to
improved evaluation tools to facilitate the analysis of ESMs by developing new process-
oriented diagnostics to better understand remaining biases and drifts, or unresolved processes
or coupling in models, and improve model parameterisation and tuning. Actions should
develop new tools or approaches to increase the efficiency (i.e. speed) in analysing model
outputs to facilitate the study of such vast amounts of data. Actions should also distil more
tailored, usable and reliable information from models and observations for assessing risks
caused by extreme weather and climate events in Europe in the coming decades and
contribute to an improved detection of climate change on varying space and time scales.

Actions should build on the results of, and cooperate with, past and ongoing scientific
research related to EO and ESMs®, as well as adaptation strategies at global and regional
levels, e.g. the science base supporting the Copernicus Services, ESA data cubes, the relevant
action within the GEO multiannual WP, the EuroHPC JU investments in HPC capabilities or
Destination Earth.

When dealing with models, actions should promote the highest standards of transparency and
openness, going well beyond documentation, as much as possible, and extending to aspects,
such as assumptions, code and data that is managed in compliance with the FAIR principles®.
In particular, beneficiaries of EU funding are required to publish results data in open access
repositories and/or as annexes to publications, and provide full openness of any new modules,
models or tools developed from scratch or substantially improved. Projects should take into
account, during their lifetime, relevant activities and initiatives for ensuring and improving
the quality of scientific software and code, such as those resulting from projects funded under
the topic HORIZON-INFRA-2023-EOSC-01-02 on the development of community-based
approaches.

HORIZON-CL5-2023-D1-01-02: Climate-related tipping points

\
Specific conditions

38 E.g. projects NextGEMS, ESM2025 and projects funded under the call HORIZON-CL5-2022-D1-02-
02
3 FAIR (Findable, Accessible, Interoperable, Reusable).
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Expected EU
contribution per
project

Indicative budget

The Commission estimates that an EU contribution of around EUR 7.00
million would allow these outcomes to be addressed appropriately.
Nonetheless, this does not preclude submission and selection of a
proposal requesting different amounts.

The total indicative budget for the topic is EUR 14.00 million.

Type of Action

Research and Innovation Actions

Eligibility
conditions

The conditions are described in General Annex B. The following
exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Legal and
financial set-up of
the Grant
Agreements

The rules are described in General Annex G. The following exceptions
apply:

Eligible costs will take the form of a lump sum as defined in the
Decision of 7 July 2021 authorising the use of lump sum contributions
under the Horizon Europe Programme — the Framework Programme for
Research and Innovation (2021-2027) — and in actions under the
Research and Training Programme of the European Atomic Energy
Community (2021-2025). 4.

Beneficiaries will be subject to the following additional obligations
regarding open science practices: Open access to any new modules,
models or tools developed from scratch or substantially improved with
the use of EU funding under the action must be ensured through
documentation, availability of model code and input data developed
under the action.

Expected Outcome: Actions are expected to contribute to all of the following outcomes:

e New or improved models for climate predictions or projections, which take into account
climate-related potential tipping points and their impacts and are relevant for major
assessments like those of the IPCC and IPBES.

e Better understanding of potential compound or cascading effects on climate, ecosystems
and society as a consequence of crossing specific tipping points.

¢ Increased capacity to identify unknown tipping elements and early warning signals when
a tipping point is approached.

40 This decision is available on the Funding and Tenders Portal, in the reference documents section for
Horizon = Europe, under  ‘Simplified costs  decisions’ or  through  this link:
https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/horizon/guidance/Is-

decision_he en.pdf
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e Contribution to mitigation policies with view to the Paris Agreement and the EU
Biodiversity Strategy 2030, taking into account the precautionary principle, with respect
to abrupt responses, hysteresis and other non-linear behaviour of the Earth system.

e Input to adaptation strategies for the most affected regions, globally, addressing the risks
of crossing climatic tipping points and related impacts on ecosystems and biodiversity.

Scope: Elements of the Earth system, including ecosystems, can suffer relatively rapid
transitions in response to small changes in forcings, a process known as crossing a tipping
point. Such transitions are often irreversible: the system does not return to its original state
even when the forcing that caused it is brought back to its original value. The transition to a
new state would have a high (even catastrophic) impact across multiple regions, physical
processes, ecosystems and biodiversity, and should therefore be avoided (in line with the
EU’s biodiversity strategy for 2030). Some of these tipping points may have already been
crossed or have a high probability of being crossed during this century, like those caused in
the ocean by warming, acidification and deoxygenation. Early warning signals, reversibility,
hysteresis and resilience should be addressed through appropriate analysis methods.
Mitigation pathways and safe operating spaces for humanity should be assessed and
communicated to targeted audiences.

The ability and/or sensitivity of global Earth system models (ESM) to simulate tipping point
crossings and other non-linear behaviour requires solid process understanding, firmly rooted
in observational evidence, including from paleo-records. These processes need to be correctly
represented in ESMs. The probability and impact of tipping point crossings and abrupt system
changes need to be better quantified for a sound risk analysis (including aspects of
irreversibility), addressing for example impacts on agriculture, fisheries, or health. Further,
the approach to and crossing of tipping points lead to a loss of ecosystem resilience, causing a
compounding effect in ecosystems already stressed due to non-climatic factors, and the
potential for cascading impacts across trophic webs and ecosystems.

Projects should build on the results of and cooperate with, past and ongoing scientific research
related to tipping points, abrupt ecosystems change and potential mitigation and adaptation
strategies at global and regional levels.

When dealing with models, actions should promote the highest standards of transparency and
openness, as much as possible going well beyond documentation and extending to aspects
such as assumptions, code and data that is managed in compliance with the FAIR principles®.
In particular, beneficiaries are strongly encouraged to publish results data in open access
repositories and/or as annexes to publications. In addition, full openness of any new modules,
models or tools developed from scratch or substantially improved with the use of EU funding
is expected. Finally, projects should take into account, during their lifetime, relevant activities
and initiatives for ensuring and improving the quality of scientific software and code, such as
those resulting from projects funded under the topic HORIZON-INFRA-2023-EOSC-01-02
on the development of community-based approaches.

4 FAIR (Findable, Accessible, Interoperable, Reusable).
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HORIZON-CL5-2023-D1-01-03: Climate impacts of a hydrogen economy

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 4.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

proposal requesting different amounts.

Indicative budget = The total indicative budget for the topic is EUR 8.00 million.

Type of Action Research and Innovation Actions
Eligibility The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Expected Outcome: The objective of this topic is to achieve greater understanding among
policy makers and stakeholders of the climate impact of large-scale deployment of hydrogen
as an energy carrier or industrial feedstock, and options for addressing it. This will inform
policy makers in the context of the European Green Deal, as well as alerting actors in the
private sector to the environmental risks, including water and land use, opportunities and co-
benefits associated with a hydrogen economy.

Actions are expected to contribute to all of the following outcomes:

e A rigorous assessment of the behaviour of hydrogen in the oxidizing cycles of the
atmosphere related to methane, water vapour, carbon monoxide and ozone.

e A rigorous assessment of the ways in which large-scale production, distribution and use
of hydrogen (e.g. as an energy carrier or industrial feedstock) can affect anthropogenic
radiative forcing.

e Better monitoring tools (methodologies and instruments) for detecting and quantifying
hydrogen leakage (in situ or through remote sensing).

In each case, it will be necessary to consider direct and indirect radiative forcing, both from
hydrogen (e.g. potential leakages) and from other forcers associated with, or displaced by, its
production, its transport and consumption.

Scope: Successful consortia should conduct all of the following activities:

e To provide a better knowledge in order to achieve deeper and more precise
understanding of the overall mechanisms driving the hydrogen cycle and its future
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development under concentrations higher than historically observed (with a specific
focus on hydrogen sink processes).

Thorough analysis of the radiative forcing impacts of hydrogen, specifically by
investigating the mechanistic interactions of hydrogen with tropospheric gases, in
particular methane, carbon monoxide, nitrous oxide and the potential to increase
atmospheric water vapour.

Assessment of all of the following aspects:

o Direct and indirect effects in the atmosphere and their environmental implications
(e.g. on the ozone layer).

o The potential of systems, technologies and markets associated with large-scale
hydrogen deployment to alter atmospheric hydrogen concentrations.

o The channels through which large-scale deployment of hydrogen could reduce
global warming (e.g. by replacing fossil fuels or storing energy to balance
intermittent sources of renewables).

o The channels through which large-scale deployment of hydrogen could contribute
to global warming (e.g. through leakages in the supply chain, efficiency of
production and conversion processes, creation of a market for natural gas,
decommissioning, displacement of other low carbon technologies).

o Options for mitigating any global warming risks associated with hydrogen
deployment (e.g. through leakage detection technologies).

Proposals are also invited to:

Identify any significant non-climate co-benefits or side effects of hydrogen deployment
(e.g. on air, soil and water quality, as well as water resource availability).

Consider the extent to which the risks of climate impacts from hydrogen deployment
vary between different uses (e.g. energy, industry, transport).

Consider opportunities for mitigating such risks.

Disseminate their findings to relevant stakeholders such as national public authorities
and the European Clean Hydrogen Joint Undertaking.

Projects are encouraged to seek, during their lifetime, collaboration with possible
complementary projects funded by the Clean Hydrogen Joint Undertaking on determination of
hydrogen releases from the H2 value chain.

When dealing with models, actions should promote the highest standards of transparency and
openness, as much as possible going well beyond documentation and extending to aspects
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such as assumptions, code and data that is managed in compliance with the FAIR principles®.
In particular, beneficiaries are strongly encouraged to publish results data in open access
databases and/or as annexes to publications. In addition, full openness of any new modules,
models or tools developed from scratch or substantially improved with the use of EU funding

is expected.

HORIZON-CL5-2023-D1-01-04: Improved knowledge in cloud-aerosol interaction

Specific conditions

Expected EU
contribution per
project

The Commission estimates that an EU contribution of around EUR 8.00
million would allow these outcomes to be addressed appropriately.
Nonetheless, this does not preclude submission and selection of a
proposal requesting different amounts.

Indicative budget
Type of Action

Eligibility
conditions

Legal and

financial set-up of
the Grant \
Agreements

The total indicative budget for the topic is EUR 16.00 million.
Research and Innovation Actions

The conditions are described in General Annex B. The following
exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

The rules are described in General Annex G. The following exceptions
apply:

Eligible costs will take the form of a lump sum as defined in the
Decision of 7 July 2021 authorising the use of lump sum contributions
under the Horizon Europe Programme — the Framework Programme for
Research and Innovation (2021-2027) — and in actions under the
Research and Training Programme of the European Atomic Energy
Community (2021-2025). 4.

Beneficiaries will be subject to the following additional obligations
regarding open science practices: Open access to any new modules,
models or tools developed from scratch or substantially improved with
the use of EU funding under the action must be ensured through
documentation, availability of model code and input data developed
under the action.

42 FAIR (Findable,

Accessible, Interoperable, Reusable)

4 This decision is available on the Funding and Tenders Portal, in the reference documents section for
Horizon = Europe, under  ‘Simplified costs  decisions’ or  through  this link:
https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/horizon/guidance/Is-

decision_he en.pdf

Part 8 - Page 32 of 535


https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/horizon/guidance/ls-decision_he_en.pdf
https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/horizon/guidance/ls-decision_he_en.pdf
https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/horizon/guidance/ls-decision_he_en.pdf

Expected Outcome: This activity is expected to enhance our understanding of the cloud-
aerosol interactions and their impacts in the Earth system and to include developing advanced
algorithms as well as high-resolution models to better reproduce realistic cloud phase and
structures, its interactions with different types of aerosols and their radiative impacts.

Project results are expected to contribute to all of the following outcomes:

e Enhanced large community effort in Europe to bring together the latest advances in
science, modelling, in situ, ground-based, oceanic, and airborne remote sensing as well
as satellite observations to tackle the complex cloud-aerosol interactions.

e Improved Earth systems models and better long-term climate projections, and/or climate
prediction, in particular at seasonal and decadal time scales.

e Better understanding of convective systems leading to improved predictions of extreme
events.

e Reduced uncertainties in climate models through a better representation of cloud
formation, aerosol-cloud interaction, and their combined radiative properties.

e Use and assimilation of aerosol and cloud products from novel satellites (e.g. Earth
CARE*, MetOp-SG*) for climate model improvement and validation and/or weather
predictions.

e Contribution to IPCC assessments and other outputs by addressing this major knowledge
gap in the Earth system and important source of uncertainty in climate models.

Scope: The challenge of this topic is to improve the representation of cloud life cycle, aerosol-
cloud interactions and chemistry, cloud vertical structures, and the radiative properties of the
various aerosol and cloud types that is the largest source of uncertainty in today’s climate
models, and represent an important knowledge gap in Earth system and climate science, and
in the Earth radiation budget in particular. This requires better understanding of multiple
scattering of radiation within the three-dimensional structure of clouds and different direct
and indirect effects of aerosols on radiative transfer. It will lead also to a strengthened
understanding of mechanisms through which clouds and aerosols significantly modify the
planetary albedo and Earth-radiation budget. The science of cloud formation and its impact on
climate should be advanced through an integrated use of in situ and satellite observations in
high-resolution models which reproduce realistic cloud structures and their radiative
properties.

The projects should address this challenge through:

e Making use of new and existing, in situ and satellite measurements, including reanalysis,
new parameters such as water isotope composition, and laboratory experiments, in

44 EarthCARE - Earth Online (esa.int)
45 Metop - Second Generation | EUMETSAT
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combination with new analysis methods, to advance the scientific understanding of the
complex interactions between aerosols, clouds and climate at a fundamental level.

e Developing novel descriptions of fundamental sub-grid scale aerosol and cloud
processes in Earth System models to better represent the radiative and precipitation
properties of various aerosol and cloud types in the models.

¢ Linking aerosol and cloud processes to hydrologic cycle and advancing understanding of
their role for evaporation and precipitation in nature and models.

e Enhancing the systematic and coordinated collection and use of ground-based or
airborne observing systems from relevant existing networks (e.g. Earlinet, Aeronet,
ACTRIS). These datasets will also be critical to enhance satellite retrievals and
validation of cloud and aerosols parameters.

e Coordinating with the satellite community where needed e.g. Metop-SG, especially for
supporting the validation needs of new missions such as ESA’s EarthCARE.

e Establishing in the course of the projects wide-open access to the observation data
produced within relevant measurement network databases (e.g. ACTRIS).

e Contributing to assimilation of cloud data in climate models from the “40 years” record
of satellite data available and other means of cloud observations.

This topic is part of a coordination initiative between the European Space Agency (ESA) and
the EC on Earth System Science. Under the EC-ESA Earth System Science Initiative, both
institutions aim at coordinating efforts to support complementary collaborative projects,
funded on the EC side through Horizon Europe, and on the ESA side through the ESA
FutureEO programme as part of the ESA Atmosphere Science Cluster®® and relevant ESA
activities related to the use of the EarthCARE mission.

Proposals should address the collaboration with ongoing or future ESA Atmosphere Science
Cluster projects, including those that will be funded through dedicated coordinated invitations
to tender, and should towards this end include sufficient means and resources for effective
coordination.

When dealing with models, actions should promote the highest standards of transparency and
openness, as much as possible going well beyond documentation and extending to aspects
such as assumptions, code and data that is managed in compliance with the FAIR principles®’.
In addition, full openness of any new modules, models or tools developed from scratch or
substantially improved with the use of EU funding is expected. Projects should take into
account, during their lifetime, relevant activities and initiatives for ensuring and improving
the quality of scientific software and code, such as those resulting from projects funded under

46 https://eo4society.esa.int/communities/scientists/esa-atmosphere-science-cluster/
4 FAIR (Findable, Accessible, Interoperable, Reusable).
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the topic HORIZON-INFRA-2023-EOSC-01-02 on the development of community-based
approaches.

Climate change mitigation, pathways to climate neutrality
Proposals are invited against the following topic(s):

HORIZON-CL5-2023-D1-01-05: Science for successful, high-integrity voluntary climate
initiatives

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 5.50
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

proposal requesting different amounts.

Indicative budget ~ The total indicative budget for the topic is EUR 5.50 million.

Type of Action Research and Innovation Actions
Eligibility The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Legal and ‘ The rules are described in General Annex G. The following exceptions
financial set-up of  apply:

the Grant Beneficiaries will be subject to the following additional obligations
Agreements regarding open science practices: Open access to any new modules,

models or tools developed from scratch or substantially improved with
the use of EU funding under the action must be ensured through
documentation, availability of model code and input data developed
under the action.

Expected Outcome: Projects results are expected to contribute to all of the following expected
outcomes:

¢ Recommendations, guidance and capacity building to help governments and non-state
actors ensure high integrity in voluntary climate change mitigation initiatives through
enhanced evaluation, design, implementation and monitoring.

e Helping to translate scientific consensus and knowledge (e.g. IPCC reports) and
government commitments (e.g. under the Paris Agreement), into meaningful corporate
and other non-state climate strategies and actions.
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e Contribution to the implementation of the Paris Agreement and the European Green Deal
through support to development and scaling up of high-quality voluntary initiatives that
deliver genuine climate benefits in Europe and globally.

e Development of a standardised framework for the assessment of carbon offsetting
schemes.

¢ Reducing risks of greenwashing, including in the use of offsets, and also of technology-
lock-ins.

Scope: To meet the goals of the Paris Agreement global GHG emissions should reach “net-
zero” by mid-century and be halved by 2030 compared to current levels. This requires
immediate, rapid and large-scale emissions reductions across all sectors of the economy.
Voluntary initiatives and pledges by non-state actors, such as the private sector, financial
institutions, civil society, cities and subnational authorities could help fill the gap, mobilise
finance and accelerate the transformation process. However, the integrity-related concerns of
these actions must first be overcome and require better understanding of the actual climate
impacts and other potential side-effects.

This action should advance the knowledge about the role of voluntary initiatives in achieving
the objectives of the Paris Agreement and the European Green Deal, including consistency
and interactions with global/national government commitments, regulated markets and
between each other. It should address barriers and weaknesses associated with voluntary
initiatives, such as inconsistency of definitions and claims (e.g. net-zero, carbon positive,
carbon negative, climate neutral, etc.), their environmental integrity, fragmentation,
complexity, poor measurement, verification and reporting practices as well as concerns
related to additionality, double counting, transparency, governance, and accounting of the
wider social and ecological consequences.

The action should evaluate the role of compensation schemes in voluntary climate initiatives,
and the implications for transition pathways. To this end, it should improve the understanding
of the impacts of carbon offsets, assess their risks and limitations, investigate how offsets
affect and interact with other emission abatement options, and under which conditions they
could accelerate cost-effective mitigation. It should analyse the scientific integrity of various
existing offsetting schemes, identify their strengths and weaknesses and develop clear
scientific guidance about their proper use to safeguard climate-positive outcomes. This should
include identification of synergies and avoidance of trade-offs with other policy objectives,
such as biodiversity related ones, and full respect of the “do no significant harm” principle.
Any promotion of offsetting schemes is out of scope of this call.

The action should also explore and assess different options for improved monitoring,
reporting and verification of various voluntary climate initiatives, including through
leveraging of satellite-based earth observation such as Copernicus/ Galileo/EGNOS.
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Finally, it should enhance the modelling tools and integrated assessment frameworks to better
integrate voluntary climate initiatives into transition pathway analysis and to address the
specific needs of non-state actors (but not necessarily with a single model/tool).

Co-creation with various stakeholders in the private and public sectors, including actors from
developing countries, is expected under this action to ensure that the outcomes produced
remain relevant for the end-users.

Actions should envisage clustering activities with other relevant ongoing and selected projects
for cross-projects cooperation and exchange of results, including as participation in joint
meetings and communication events.

HORIZON-CL5-2023-D1-01-06: Broadening the range of policy options in transition
pathway analysis

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 5.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

proposal requesting different amounts.

Indicative budget ~ The total indicative budget for the topic is EUR 10.00 million.

Type of Action | Research and Innovation Actions
Eligibility ‘The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Legal and The rules are described in General Annex G. The following exceptions
financial set-up of  apply:

the Grant Beneficiaries will be subject to the following additional obligations
Agreements regarding open science practices: Open access to any new modules,

models or tools developed from scratch or substantially improved with
the use of EU funding under the action must be ensured through
documentation, availability of model code and input data developed
under the action.

Expected Outcome: Projects results are expected to contribute to all of the following expected
outcomes:
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A broader range of policy options that reflect different visions of sustainability and
resilience based on alternative economic, technological and societal futures and
reflecting different perspectives from economics, (other) social and natural sciences.

e Assessment of long-term feasibility of reconciling economic growth with climate and
other environmental objectives and consequences for mitigation pathways.

e More comprehensive understanding of the implications of Paris Agreement-aligned
transformation for other (than climate) environmental thresholds and social outcomes,
including equity, fairness and justice, as a basis for fostering synergies between climate
action and other policy goals such as those embedded in the Sustainable Development
Agenda.

o Increased diversity of frameworks and scenarios used in climate change mitigation
modelling.

e Enhanced assessments of 1) energy and material demands and their links to the macro-
economy, 2) behavioural and lifestyle changes, including sufficiency measures and their
representation in integrated assessment models and 3) circular economy approaches to
decrease the use of energy and materials.

e Development of knowledge to inform future major international scientific assessments
such as reports by IPCC and IPBES.

Scope: There is an urgent need for a new paradigm that reconciles continued development of
human societies with the maintenance of the Earth system in a resilient and stable state.
Meeting the ambitious goals of the Paris Agreement while simultaneously respecting other
environmental and social constraints would require not only rapid reductions of GHG
emissions and other climate forcers, but also decoupling of economic output from material
throughput, pollution and biodiversity loss. However, empirical evidence demonstrates a
strong relationship between economic growth (expressed in GDP terms) and GHG emissions,
energy use, demand for raw materials, land and other natural resources, as well as pollution.
Projections indicate that, with existing growth trajectories, absolute decoupling on the scale
required could prove extremely challenging.

Actions should advance knowledge on the feasibility of the green growth paradigm in the
context of transition to climate neutrality, including improved understanding of underlying
challenges and opportunities, and by building on the latest scientific evidence. They should
explore alternative (to growth-oriented) socio-economic scenarios (such as, but not limited to,
degrowth, postgrowth, or “Doughnut” economic models) which could support the transition to
climate neutrality. Research should look well beyond general concepts and explore (where
possible quantified) the practical implications, benefits, barriers, conditions for delivering
strong social outcomes and feasibility of pursuing such alternative options as a viable policy
choice within the EU and beyond. In their work, actions should examine the role of
emerging/potential trends (such as digitalisation, circularity, structural changes in the
economy, relocalisation of value chains), geopolitical events and shifts in societal values (e.g.
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COVID related) in shaping future socio-economic development and assess their impacts on
the achievement of climate policy objectives. The analysis should also account for the
accelerating impacts of climate change and embrace interlinkages with other policy goals,
notably biodiversity, resource conservation and human development related. Building on
these results, actions should draw conclusions for Nationally Determined Contributions
(NDCs) and long-term strategies under the Paris Agreement.

Actions should address some of the following aspects in their research:

Improve the understanding of the dynamics between economic growth and energy,
materials’ use, pollution and land demand. This could include assessing whether shifts
within a GDP-based system, such as a greater share of services and recognition of
household labour in national statistics, affect the degree of compatibility of economic
growth with climate and biodiversity goals.

Advance knowledge about the role and potential of lifestyle changes and sufficiency-
oriented measures in the overall strategies towards climate neutrality and in the context
of other environmental goals, improve their quantification and representation in
modelling frameworks and explore the socio-economic, cultural, institutional,
infrastructural, regulatory and other conditions for scaling-up.

Identify and explore the main barriers to adoption of alternatives to growth-based
economic models. For example: How plausible is it for policy makers to embrace them?
Are there real-world examples? Can a region such as Europe pursue alternative
approaches unilaterally?

Assess the relationship between continued economic growth and societal well-being.
Investigate alternative approaches to delivering social progress and evaluate the well-
being outcomes of measures to transform societies towards climate-neutrality, taking
into account distributional and equity related considerations as well as a broad range of
well-being indicators and differences between social and economic groups.

Investigate how alternative economic approaches could be explained to and accepted by
citizens and businesses concerned about both climate and their livelihoods/operating
conditions. For example, which concrete day-to-day changes would be required? What
are the implications for living standards? How would professions work? What dis/-
incentives would firms face to compete, expand and innovate?

Assess the risks of disruption to energy, food and other key commodity markets based
on alternative future transition pathways and development paradigms.

Explore potential future development paradigms in both high-income and developing
economies, taking into account fairness dimension, and evaluate implications for the
transition process towards climate neutrality.

The projects are expected to take a truly interdisciplinary approach, leveraging natural,
economic and other social sciences to inform policies capable of delivering on multiple
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environmental, economic and social objectives simultaneously while taking into account
constraints related to feasibility and acceptability.

When dealing with models, actions should promote the highest standards of transparency and
openness, as much as possible going well beyond model documentation and extending to
aspects such as assumptions, code and data that is managed in compliance with the FAIR
principles*. In particular, beneficiaries are strongly encouraged to publish data and results in
open access databases and/or as annexes to publications.

Successful proposals should establish synergies with the projects resulting from the topic
HORIZON-CL5-2021-D1-01-02: Modelling the role of the circular economy for climate
change mitigation*® as well as with the future project resulting from the topic “HORIZON-
CL5-2024-D1-01-06: The role of climate change foresight for primary and secondary raw
materials supply” as regards implications for resource demand and the associated GHG
emissions.

This topic requires the effective contribution of SSH disciplines (e.g. sociology, economics,
behavioural sciences, gender studies, etc.) and the involvement of SSH experts, institutions as
well as the inclusion of relevant SSH expertise, in order to produce meaningful and significant
effects enhancing the societal impact of the related research activities.

Climate change impacts and adaptation
Proposals are invited against the following topic(s):

HORIZON-CL5-2023-D1-01-07: Modelling for local resilience - Developments in
support of local adaptation assessments and plans

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 12.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

proposal requesting different amounts.

Indicative budget = The total indicative budget for the topic is EUR 12.00 million.

Type of Action Research and Innovation Actions
Eligibility The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may

a8 FAIR (Findable, Accessible, Interoperable, Reusable).
4 https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-
details/horizon-cl5-2021-d1-01-02
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[
additionally be used).

Expected Outcome: Projects results are expected to contribute to all of the following expected

outcomes:

Support to the implementation of the EU Strategy on Adaptation to Climate Change and
the Mission on Adaptation to Climate Change, by enabling better informed adaptation
plans and strategies at the regional and local level.

Strengthen science-based decision-making when it comes to resilience and disaster risk
management, including on the role of nature-based solutions.

Stronger local adaptive capacity.

Improved synergies between national, regional and local Green Deal objectives, in
particular adaptation action.

Better coordinated and more impactful R&I activities on adaptation modelling and risk
assessment.

Scope: The EU strategy on Adaptation to Climate Change® stresses the need to increase local
resilience, as one of its key implementation actions. The Horizon Europe Mission on
Adaptation to Climate Change has been launched in September 2021 with the aim to support
at least 150 European regions and communities to become climate resilient by 2030. Yet
resources and tools to address adaptation at the local level are often scarce. To improve the
support to local adaptation action it is essential to increase the availability, reliability,
accessibility and resolution of climate information, in combination with non-climatic natural
and anthropogenic drivers, at local and regional scale considering local specificities.

Therefore, actions should:

e Develop and test user-friendly high-resolution climate physical risk assessments models.

This could include improvements in data acquisition, modelling, tools and methods to
increase resolution of global climate models and regional climate models in combination
with local natural and anthropogenic stressors that underpin risk assessment modelling.
Utilize and test relevant resilience models and assessment methods developed in
previous R&I programme projects (including FP7 and Horizon 2020).

Consolidate information and data on cost and effectiveness of adaptation actions
(including from FP7 and Horizon 2020 projects®?) at local level, in particular actions that
integrate both adaptation and mitigation and in particular nature-based solutions that
address both biodiversity and climate crisis. Carry out work to close the remaining
knowledge gaps, particularly in bridging climate models with other earth system (natural
and anthropogenic) processes. This should also feed into the knowledge basis of the

50
51

COM(2021) 82
Including projects under topic HORIZON-CL5-2022-D1-02-04: Supporting the formulation of
adaptation strategies through improved climate predictions in Europe and beyond
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Mission on Adaptation to climate change and be made available to all EU regions and
communities. This work could include improvements in modelling, the design of
adaptation pathways and other relevant tools in this domain.

e Facilitate quick access and operational guidance to knowledge from adaptation —
including:

o Economic and social implications associated to climate risks.
o Cross-sectoral impacts of climate change and their associated uncertainties.

o The cost-effectiveness of adaptation actions, and the co-benefits or regrets
associated to the actions.

o Impact and risk modelling for decision-makers and other stakeholders, in particular
to support the development of robust decision-making under uncertainty.

e Draw-up a roadmap of R&I priorities on adaptation modelling and associated economic
modelling, risk assessment, cost-effectiveness valuation and management tools towards
a 2030-2035 timeframe.

To ensure assessments and tools developed by the projects are truly user-friendly, projects
should consider participatory approaches to test such assessments and develop comprehensive
and non-technical guides to use the results and outputs of the project(s), at regional and local
level in representative cases of the climate regions of Europe®.

The use of environmental observations and Earth systems models innovations funded by EU
R&I programmes (FP7, Horizon 2020) is encouraged. This should include using data from the
Copernicus Climate Change Services, and other relevant sources (such as GEOSS).

The project should closely coordinate with and integrate the results of the existing studies and
evidence-based research, namely from projects from topic HORIZON-MISS-2021-CLIMA-
02-03 “Towards asset level modelling of climate risks and adaptation”®3, HORIZON-MISS-
2021-CLIMA-02-01 “Development of climate change risk assessments in European regions
and communities based on a transparent and harmonised Climate Risk Assessment
approach”*, and the Study on Adaptation Modelling for Policy Support®®.

Proposals should include a mechanism and the resources to establish operational links with
the Mission Adaptation to Climate Change Implementation Platform and Climate-ADAPT
platform (run by the European Environment Agency (EEA) together with DG CLIMA) so

52 As presented in the Working Group Il IPCC Report, Chapter 13: Climate Change 2022: Impacts,
Adaptation and Vulnerability. Working Group Il Contribution to the IPCC Sixth Assessment Report
53 Funding & tenders (europa.eu)

54 https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-
details/horizon-miss-2021-clima-02-01
55 https://op.europa.eu/o/opportal-service/download-handler?identifier=cfa86c26-764e-11eb-9ac9-

0laa75ed71al&format=pdf&language=en&productionSystem=cellar&part=
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project results can be fed into the platform for them to be used by Mission participants,
namely regions and communities.

Coordination with the Destination Earth initiative should be explored to ensure the timely
development of “climate replicas” utilising the new state-of-the-art IT infrastructure,
including access to EU high performance computing resources and an operational platform to
upload and integrate the models and data developed in the course of the projects.

The participation of social sciences and humanities is key to address the socio-economic,
decision-making and local governance aspects of this topic. Furthermore, projects should
consider the involvement of citizens and societal actors, to produce meaningful and
significant effects enhancing the societal impact of the related research activities.

Social science, citizen science and behavioural science for climate action
Proposals are invited against the following topic(s):

HORIZON-CL5-2023-D1-01-08: Solar Radiation Modification: governance of research

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 3.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

‘ proposal requesting different amounts.

1
Indicative budget  The total indicative budget for the topic is EUR 3.00 million.

Type of Action ‘ Coordination and Support Actions

Eligibility ' The conditions are described in General Annex B. The following

conditions exceptions apply:
If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Legal and The rules are described in General Annex G. The following exceptions

financial set-up of  apply:

the Grant Eligible costs will take the form of a lump sum as defined in the

Agreements Decision of 7 July 2021 authorising the use of lump sum contributions

under the Horizon Europe Programme — the Framework Programme for
Research and Innovation (2021-2027) — and in actions under the
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Research and Training Programme of the European Atomic Energy
Community (2021-2025). 6.

Expected Outcome: The purpose of the action is to explore conditions that could lead to the
development of a possible governance framework for experimental research in the area of
solar radiation modification (SRM), which is to be done on a case-by-case basis. SRM is
defined as an approach to reduce solar radiative forcing through means other than through the
reduction of net greenhouse gas emissions. The action should identify, on the basis of a
comprehensive and balanced assessment of the best available scientific knowledge, as well as
the perspectives of stakeholders, whether and how the governance of SRM field research
could work in practice.

The IPCC 6™ Assessment Report (Cross-Working Group Box SRM: Solar Radiation
Modification®’) concluded that SRM could offset some of the effects of anthropogenic
warming on global and regional climate, especially if combined with emissions reductions,
and with carbon dioxide removal, and phased out gradually. However, a number of risks are
associated with its deployment, and the IPCC found that there is low confidence in our
understanding of the climate response, especially at regional scales. At international level, its
deployment is addressed (and strongly discouraged) by the Convention of Biodiversity due to
its potentially substantial negative effects on biodiversity. Nevertheless, the topic continues to
draw interest, including from non-state actors, as the effects of climate change itself become
more evident.

This action should lead to a better understanding of what the risks and conditions are that
would make field research acceptable or unacceptable to stakeholders. Such enhanced
understanding is sought without prejudice to its potential use in policy-making or regulation.

Scope: In order to achieve the expected outcome, proposals should address all of the
following:

e Synthesis of the state of the art regarding the potential contribution of SRM to climate
stabilisation, and its associated risks.

e Clarification of what activities constitute SRM, and the extent to which SRM is
permitted, prohibited and/or governed within the ERA at present.

e Proposal of principles and guidelines that could be used by a public authority for
permitting, prohibiting or supervising SRM field experiments on a case-by-case basis.
Factors to consider could include inter alia:

56 This decision is available on the Funding and Tenders Portal, in the reference documents section for
Horizon  Europe, under  ‘Simplified costs  decisions’ or  through  this  link:
https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/horizon/guidance/Is-
decision_he_en.pdf

57 Page 2473 of Climate Change 2022: Impacts, Adaptation and Vulnerability. Working Group Il
Contribution to the IPCC Sixth Assessment Report. Auvailable:
https://www.ipcc.ch/report/ar6/wg2/downloads/report/IPCC_AR6_WGII_FullReport.pdf,
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o Scientific and operational preconditions (e.g. monitoring mechanisms during and
after research, time horizon, contingency planning).

o Legal issues (e.g. liability for impacts).

o Decision-making processes and ethical considerations (e.g. Who gets to decide?
Procedural aspects such as how to ensure broad, informed stakeholder
consultation).

o Approaches to cost-benefit analysis and risk assessment in a context of uncertainty
(risk of action, and risk of inaction).

e An inclusive expert and stakeholder dialogue process, aligned with the principles of
Responsible Research and Innovation (RRI) should be organised in order to inform the
analysis mentioned above.

The action is also encouraged to consider the following questions:

e Whether SRM field research under controlled conditions (e.g. within the ERA or like-
minded jurisdictions) could lessen the risk of its unregulated deployment elsewhere in
the world.

e Comparison of the risks of SRM with analogous risk management dilemmas faced by
science and society.

The action should also identify what the characteristics of such a governance framework
should be, taking into account issues such as scientific rigour, risk assessment and public
legitimacy.

Promotion of SRM or conducting of SRM field experiments are outside of the scope of this
action.

Actions are encouraged, where relevant, to explore synergies with other initiatives in Europe
and beyond investigating Solar Radiation Modification from a technological, regulatory
and/or ethical perspective.

This topic requires the effective contribution of SSH disciplines and the involvement of SSH
experts, institutions as well as the inclusion of relevant SSH expertise, in order to produce
meaningful and significant effects enhancing the societal impact of the related research
activities.

HORIZON-CL5-2023-D1-01-09: Behavioural change and governance for systemic
transformations towards climate resilience

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 4.00
contribution per million would allow these outcomes to be addressed appropriately.
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project

Nonetheless, this does not preclude submission and selection of a
proposal requesting different amounts.

Indicative budget

The total indicative budget for the topic is EUR 8.00 million.

Type of Action

Eligibility
conditions

Research and Innovation Actions

The conditions are described in General Annex B. The following
exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Expected Outcome: Projects are expected to contribute to all of the following outcomes:

e Support to the implementation of the EU Adaptation Strategy and the Mission on

Adaptation to Climate Change.

Decision-makers at local, regional, national and European level are able to more
effectively scale up and accelerate behavioural change for systemic transformations
towards climate resilience, knowing more about relevant social tipping points, leverage
points and key governance interventions in this context.

Citizens and civil society have a better understanding of possible individual actions they
may wish to undertake or how to contribute to strategic leverage points that bring about
behavioural change supporting climate resilience at larger scale. This should also include
knowledge or development of possible governance structures and organisational
innovations that would help to galvanise the already existing knowledge and activities in
many parts of society.

Easier assessment of the potential of and progress in scaling up change in behaviour and
creating multiple positive synergies of individual and organisational actions for directing

governance to achieving systemic transformations towards climate resilience.

Scope: No matter how successful our efforts to mitigate further climate change will be, some
impacts are or will be unavoidable in the future and we will have to adapt to a warmer world.
The question is on what terms this adaptation will take place. With the new Strategy on
Adaptation to Climate Change and the recently launched Mission on Adaptation to Climate
Change on this issue, Europe has set out that the direction of this change will be systemic
transformations towards climate neutrality and resilience, by 2050.

As nations, regions, cities and local communities are now developing their vision and
pathways towards climate neutrality and resilience, increased importance is given to the role
of behavioural change, and governance and organisational innovation in achieving the
systemic transformations needed to regain resilience in a harsher climate future to events and
hazards potentially attributable to climate change.
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The objectives of this topic are to reach a better understanding on behavioural change and on
how it could be scaled up and connected to the governance of the various drivers of and/or
barriers to climate-friendly/climate-resilient behaviour (including EU, national and local
policies) to reach the goal of climate neutrality and resilience by 2050.

The role of individual or community behavioural change in this societal transformation is to
be approached as embedded in changes of informational, political, economic and
technological systems. Shifts from individual values and community behaviour need to be
seen as integrated with societal changes in governance, implying a combination of cultural
changes and shifting social norms, alongside interventions by institutions and through the
market, communications and media®®.

Within this scope, projects are requested to enhance the understanding of:

e Social tipping points and leverage points in climate adaptation: to better understand
the social acceptability of non-adaptive behaviours or how new adaptive behaviour
would become widespread (social tipping points); to better understand how a small shift
in one part of a system would generate changes across the system as a whole (leverage
points); to better understand how various systems’ leverage points may eventually lead
to deliberate transformative tipping points; to understand how increasingly serious
threats or consequences of climate change lead to changes of individual and social
perceptions and behaviours, and how it leads to changes in local adaptation policies, new
social organisation forms and actions. This should also include analysis of incentives and
barriers to behavioural change in different spheres of the population (according to
gender, social conditions, educational level, etc.).

e Features of good governance for systemic transformations to climate resilience: to
better understand features and structures of governance and institutions to ensure
economically, socially and environmentally just transformations appropriate for the local
conditions, e.g. mechanisms leading to most cost-effective solutions; a fair distribution
of costs and benefits of the transformations; to better understand features and structures
of governance and institutions that generate a high systemic adaptive capacity, e.g. the
ability to effectively leverage public-private sector investment for adaptation actions;
further operationalisation of the notion of equity and justice to support the required
transformative systemic adaptations in governance and policy arrangements.

e Transformative conditions, capacities and learning feedbacks needed for systemic
change: to better understand the conditions and capacities that would allow individual
behaviour to fundamentally change the system in which they operate so that the system
further accelerate new learning feedbacks and changes in individual behaviour, e.g. via
experimentation and requiring further access to relevant knowledge and information or
opportunities to engage in transformative decision-making.

58 Changing our ways? Behaviour change and the climate crisis, 2021, Report of the Cambridge
Sustainability Commission on Scaling Behaviour Change.
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Projects should focus on all relevant aspects of society, in their interactions with biophysical
and climate adaptation components, including, but not limited to, relevant economic sectors,
education and up-skilling and re-skilling. Moreover, participatory co-creation approaches at
policy making, community, and individual levels, including direct involvement of citizens,
new sustainability-oriented business organisations and societal actors where relevant
considering social innovation, is highly recommended in order to create robust results.
Projects should investigate the dimension of lifestyles and habits and associated factors,
motivators and barriers, and be aware of the role of gender and diversity among populations
and groups of populations, and how various resources and power relations can influence
people’s decisions and willingness to change behaviour.

Projects are expected to contribute to and establish close coordination with the activities of
the Mission on Adaptation to Climate Change. They are strongly encouraged to use the results
of the Mission on Adaptation to Climate Change and the Copernicus Climate Change Service
as testbed to underpin their findings.

Finally, projects are requested to develop the following outputs:

e Concrete recommendations of operational nature to accelerate systemic change in those
regions and communities that served as their case studies.

e General guidance for all other actors at national, regional, or communal level about the
most feasible and effective leverage point potentially leading to transformative tipping
points, including aspects concerning interrelations, alignment and coordination of the
actors/stakeholders.

e A science for policy operational framework and indicators for assessing the potential of
and progress in scaling up change in behaviour and for directing governance to
achieving systemic transformations towards climate resilience.

This topic requires the effective contribution of SSH disciplines and the involvement of SSH
experts, institutions as well as the inclusion of relevant SSH expertise, in order to produce
meaningful and significant effects enhancing the societal impact of the related research
activities.

HORIZON-CL5-2023-D1-01-10: Improving the evidence base regarding the impact of
sustainability and climate change education and related learning outcomes

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 5.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

proposal requesting different amounts.

Indicative budget = The total indicative budget for the topic is EUR 5.00 million.
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Type of Action Research and Innovation Actions

Eligibility The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Expected Outcome: Project(s) are expected to contribute to all of the following expected
outcomes:

e A better understanding of which interventions and measures are effective to produce
intended but also novel learning outcomes needed for the green transition of our society
and economy.

e Improved methods for measuring impact and implementation of sustainability and
climate-related education.

o Better feedback-loops between improved output-oriented monitoring of sustainability
and climate-related education and education policy-related decision-making, including
planning and reorienting curricula and programmes, to ensure that policy and
programmes remain relevant and effective.

Scope: The dimension of “sustainability and greening of education and training systems” is
still relatively new in the EU context. Through the Commission’s proposal on learning for
environmental sustainability®® as well as European sustainability competence framework®! —
both published in 2022 — EU Member States/Associated countries have received new impetus
to implement education and training related to the environment and sustainability. For
effective policy-making, including development and revision of curricula and study
programmes, it is necessary to assess and monitor the impact that sustainability-related
education has. The objective of this project is therefore to better understand and to provide
recommendations on how to measure what learners actually learn and how this influences
mind-set and actions on sustainability at the individual and collective level.

Projects should therefore:

e Address both inputs to and outcomes of learning®? and the processes that link them:
Methods that address impact assessment of learning outcomes require taking into

%9 EU Green Deal and other key EU initiatives highlight the importance of education and training for the
green transition.

60 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM:2022:11:FIN)

61 https://publications.jrc.ec.europa.eu/repository/handle/JRC128040

62 Learning outcomes relate to what learners know and can do after a “learning intervention”, usually after

an extended period of time (like a study programme). Learning interventions themselves depend on a
range of inputs (inducing investments, policies, curricula design). Learning outcomes are usually
described as knowledge, skills and attitudes that learners have developed in a specific area.
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account commitment (e.g. legislation, policy measures, top-level strategies and action
plans), context (governance, structure of education system) implementation (e.g.
funding, governance, curricula, teacher training, sustainable infrastructure and resource
management) and results (e.g. learning outcomes in terms of skills and competences).

e Capture the lifelong learning scope and ambition of learning for sustainability: to do so,
it will be important to widen the current focus of monitoring pupils and students (mainly
at secondary level) to both younger and older generations. Moving beyond formal
learning and even beyond education to measuring impact in the wider economy and
society requires taking into account contextual factors - both education-related and non-
educational - that might influence learning outcomes.

e Address novel concepts and competences put forward in sustainability and climate
change education, such as participatory and challenge-based education, living labs,
exploratory and futures thinking. Such approaches encourage learners to imagine and
create what does not yet exist, yet they are difficult to capture with pre-defined targets
and indicators. Research should therefore go beyond test-based student assessment,
which often serves to monitor and measure impact and progress in the area and include
aspects such as links with the local community or interdisciplinary, hands-on and socio-
emotional approaches, which are crucial for effective learning for sustainability.

Actions should envisage clustering activities with relevant projects and initiatives, such as the
two Horizon 2020 projects ECFACLIM and GreenSCENT, the GreenComp (the European
sustainability competence framework developed by the JRC) for cross-projects cooperation,
consultations and joint activities on crosscutting issues, to share their results, as well as to
participate in joint meetings and communication events. To this end, proposals should foresee
a dedicated work package and/or task and earmark the appropriate resources accordingly.

Projects are requested to develop the following outputs:
e A set of indicators to monitor progress in implementing such education measures.

e A mapping of policy evaluation methods, monitoring frames and indicators and their
relation with approaches and programs in the area of sustainability and climate change
education, in EU Member States/Associated countries and internationally, with the
objective to identify best practices and reproducible solutions. This should build on work
developed during the UN Decade in Education for Sustainable Development (DESD)
and the Global Action Programme for Sustainable Development (GAP), which include a
“Global Monitoring and Evaluation Framework™ as well as evaluation and assessment of
impacts through large-scale testing (including international assessments, such as PISA,
TIMSS, PIRLS), project-based monitoring/assessment, surveys, etc.

e Definition of suitable areas for assessment of the impact of education
policies/interventions (e.g. measurement of skills/competence of learners, educators;
investment in green education; link between education and engagement in sustainability
and climate action; effective communication strategies; training of professionals).
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e A comprehensive assessment model on the basis of a wide range of indicators (e.g.
capturing commitments, implementation and results).

¢ A methodology tailored for conducting impact assessments and evaluations of policies
on learning for sustainability (taking into account inputs, processes, context, outcomes),
addressed to and adaptable to different education and training approaches and levels in a
life-long learning context (i.e. early childhood education and care, school, vocational
education and training (VET) and higher education, citizen science, non-formal
learning).

e Running of minimum 2 case studies using the developed methodology.

This topic also requires the effective contribution of SSH disciplines and the involvement of
SSH experts, institutions as well as the inclusion of relevant SSH expertise, in order to
produce meaningful and significant effects enhancing the societal impact of the related
research activities.

International cooperation
Proposals are invited against the following topic(s):

HORIZON-CL5-2023-D1-01-11: Needs-based adaptation to climate change in Africa

Specific conditions

Expected EU ‘ The Commission estimates that an EU contribution of around EUR 5.00

contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

\ proposal requesting different amounts.

Indicative budget  The total indicative budget for the topic is EUR 10.00 million.

Type of Action Research and Innovation Actions
Eligibility The conditions are described in General Annex B. The following
conditions exceptions apply:

The following additional eligibility criteria apply: Consortia must
include at least 3 entities established in at least 2 different Sub-Saharan
African countries®.

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

63 Sub-region 202, as  defined by  the United Nations  Statistics Division:
https://unstats.un.org/unsd/methodology/m49/overview!/.
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Expected Outcome: Project results are expected to contribute to all of the following expected
outcomes:

e Accelerated deployment of climate services to build climate resilience.

e Better informed climate adaptation policy response, stronger adaptive capacity and
climate resilience in Africa, with a focus on the Sub-Saharan region.

e Improved synergies between adaptation action and other policy objectives, notably the
Sustainable Development Goals agenda.

e Contribution to the international dimension of the EU Adaptation Strategy and to the
Africa-EU Partnership.

e Knowledge base to underpin major international scientific assessments such as the IPCC
Assessment Reports.

Scope: The African continent is on the frontline of the climate emergency; it is highly
vulnerable and adaptation to both present and future impacts of climate change is urgent and
crucial to secure its long-term resilience and prosperity but it is challenging in the current
economic context. While the demand for high-quality, actionable climate information and
services is growing, there is a need for more holistic, better connected, more interactive and
more user-oriented approaches across the entire adaptation value chain from knowledge
production to users. This ranges from improved knowledge base, through increased
accessibility, up to enhanced uptake of information and climate services by end-users
spanning policy makers, governmental agencies, local authorities, civil society and the private
sector. The focus of this topic is on countries in Sub-Saharan Africa — given the region’s
limited response capacities coupled with high vulnerability to climate change impacts that
range from droughts, through rising sea levels, cyclones, and floods to rising temperatures and
rainfall anomalies with serious implications, notably, for food and water security.

Actions should:

e Improve the understanding of current and future climate related threats (and
opportunities) in Africa in the context of socio-demographic developments, extending
into sectors/domains that are underexplored from climate-risk perspective and including
dynamics between climate, biodiversity, and political/economic risks such as migration,
food security and urbanisation patterns. Actions may address improvements in accuracy
and skill of forecasts/projections, in particular as regards the sub-seasonal-to-seasonal
time scale.

o Identify key adaptation challenges, needs and gaps in the broader socio-economic
context, including intersection with other policy objectives such as biodiversity
protection, increase in agricultural productivity and reduction of inequalities.

e Enhance planning, implementation and evaluation of climate adaptation strategies and
measures (including ecosystem-based adaptation and nature-based solutions, as well as
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integrated adaptation and mitigation actions) and the understanding of their socio-
economic determinants and benefits.

e Improve and upscale existing and/or develop and test new climate services/tools that
bridge the gap between information availability and uptake by end-users in different
sectors, including through capacity building and addressing issues such as access,
uncertainty, trust, risk perception and management, and other barriers. In either case,
actions should demonstrate a clear path towards broader deployment of the services
developed.

e Promote better understanding and enhanced cooperation between various actors such as
regional climate centres, national meteorological services, intermediaries, and end-users.
Direct participation of relevant entities in the projects is strongly encouraged.

e Explore and leverage opportunities associated with the digital revolution (including
progress in automation, artificial intelligence, and communications) to improve diffusion
of climate knowledge and promote more efficient service delivery.

e Advance knowledge on value assessment of climate services and apply it to the services
developed within projects.

Projects may focus on a specific country/region in Sub-Saharan Africa for more customised
activities but should evaluate and disseminate information on the broader relevance of their
outcomes and options for replication also in other locations.

Actions should pursue active engagement and consultation with relevant stakeholders such as
African government agencies, civil society organisations and citizen groups to harness local
knowledge and to better account for end-user needs, taking into account the gender
dimension. This should include research on co-production of climate information and user
engagement models themselves to define which approaches are most suitable for adaptation
purposes. Moreover, social innovation should be considered in order to achieve the expected
outcomes.

Actions should build on previous work and established structures in the region. Participants
should make use of the latest socio-economic, geophysical, and other relevant data, leveraging
by rapid progress in digital technologies. This should include observational data from the
Copernicus part of the EU Space Programme and other relevant sources (such as in the
context of GEOSS Global Earth Observation System of Systems).

Actions should also take into consideration the results of relevant Horizon 2020 projects, such
as FOCUS-Africa, Down2Earth, CONFER or HABITABLE, in view of progressing the state
of the art and taking the already developed services/tools to the next level.

In line with the Strategy for EU international cooperation in research and innovation
(COM(2021) 252), international cooperation is encouraged and projects should aim at
comprehensive involvement of African researchers and organisations, in view of maximising
the impact and relevance of the projects.
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This topic requires the effective contribution of SSH disciplines and the involvement of SSH
experts, institutions as well as the inclusion of relevant SSH expertise, in order to produce
meaningful and significant effects enhancing the societal impact of the related research.
Applicants should ensure that their project and activities do not exacerbate tensions in the
region and may consider guidelines to integrate conflict sensitivity in climate action projects.

Call - Climate sciences and responses

HORIZON-CL5-2023-D1-02
Conditions for the Call

Indicative budget(s)5

Topics Type Budgets Expected EU Indicative
of (EUR contribution per number
Action  million) project (EUR of
million)®® projects
) < expected
to be
funded

Opening: 13 Dec 2022
Deadline(s): 18 Apr 2023

HORIZON-CL5-2023-D1-02-01 RIA 5.00 Around 2.50 2
HORIZON-CL5-2023-D1-02-02 RIA 5.00 Around 5.00 1
Overall indicative budget 10.00

General conditions relating to this call

Admissibility conditions The conditions are described in General
Annex A.

Eligibility conditions The conditions are described in General
Annex B.

Financial and operational capacity and The criteria are described in General Annex

b4 The Director-General responsible for the call may decide to open the call up to one month prior to or

after the envisaged date(s) of opening.
The Director-General responsible may delay the deadline(s) by up to two months.
All deadlines are at 17.00.00 Brussels local time.
The budget amounts are subject to the availability of the appropriations provided for in the general
budget of the Union for years 2023 and 2024.

85 Nonetheless, this does not preclude submission and selection of a proposal requesting different
amounts.
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exclusion

C.

Award criteria

The criteria are described in General Annex

D.

Documents The documents are described in General
Annex E.

Procedure The procedure is described in General
Annex F.

Legal and financial set-up of the Grant The rules are described in General Annex G.

Agreements

International cooperation

Proposals are invited against the following topic(s):

HORIZON-CL5-2023-D1-02-01: EU-China international cooperation on data and
model development for pathways to carbon neutrality: focusing on decarbonisation,
energy efficiency and socio-economic implications of the transition

Specific conditions

Expected EU
contribution per
project

The Commission estimates that an EU contribution of around EUR 2.50
million would allow these outcomes to be addressed appropriately.
Nonetheless, this does not preclude submission and selection of a
proposal requesting different amounts.

Indicative budget
Type of Action

Eligibility
conditions

The total indicative budget for the topic is EUR 5.00 million.
Research and Innovation Actions

The conditions are described in General Annex B. The following
exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

In order to achieve the expected outcomes and to implement the Climate
Change and Biodiversity Flagship in compliance with the provisions of
the Administrative Arrangement between the European Commission and
the Ministry of Science and Technology of the People’s Republic of
China (MOST) on a Co-funding Mechanism for the period 2021-2024 to
support Collaborative Research and Innovation projects under the
“Food, Agriculture and Biotechnologies”, and the “Climate Change and
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Biodiversity” Joint Flagship Initiatives”, and in accordance with the
requirements of the Inter-governmental Science and Technology
Innovation (STI) Cooperation Special Programme of MOST.

1. Consortia must also include as associated partners at least three
independent legal entities established in China.

2. Legal entities established in China can only participate as
associated partners; and

3. Chinese participants must be awarded co-funding by MOST *.

*This condition will not be fulfilled if, at the time of grant agreement
signature, the Chinese participants have not concluded a grant
agreement with MOST.

Legal and The rules are described in General Annex G. The following exceptions
financial set-up of  apply:

the Grant Grants awarded under this topic will be linked to the specific grants
Agreements awarded by the Ministry of Science and Technology, China (MOST) to

the Chinese partners. The respective options of the Model Grant
Agreement will be applied.

Expected Outcome: The EU and China have committed to become climate neutral (by 2050)
and carbon neutral (by 2060), respectively. Successful proposal(s) will support the transition
to a climate neutral and resilient society as part of the EU-China Climate Change and
Biodiversity Research Flagship (CCB Flagship).

Actions are expected to contribute to all of the following outcomes:

e Improved knowledge and mutual learning in potential pathways towards carbon
neutrality and renewable transition to support achieving both regions’ climate targets.

e Overview of promising options and associated benefits and challenges in the short,
medium and long-term that are necessary to achieve these climate goals.

e Achieved joint of state-of-the-art modelling and dialogue among relevant experts in the
two regions.

Scope: The topic aims at developing a state-of-the-art modelling framework that includes up-
to-date representation of technologies and policies in different pathways that lead to climate
neutrality from a holistic and sectoral perspective. Successful proposal(s) should include joint
work by European and Chinese experts aimed at informing the achievement of each country’s
long-term decarbonisation goal. Actions under this call should consider deep reductions and
pathways to net zero incorporating mitigation of both CO2 and other greenhouse gas
emissions.
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Actions should focus on all of the following main areas (the individual bullets are indicative
suggestions for focus within each area):

a) Energy efficiency and decarbonisation

Adapted models to reflect state-of-the-art greenhouse gas emission data.

Opportunities for decarbonisation of industry and agriculture, for reducing net emissions
related to land use, and for mitigation of non-CO. greenhouse gases. Evaluate the
mitigation potential, co-benefits and side effects, and cost-effectiveness of selected
technologies in key industries and their potential contribution to a sustainable, secure
and affordable transition.

Improving energy efficiency, including through electrification in industrial processes,
transport and heating systems, as well as for buildings (including through improved
design and construction, retrofitting, establishing or improving energy management
systems).

Transformation of energy and transport infrastructure to accommodate zero-carbon
technologies and smart demand and to guarantee the reliability of the energy and
manufacturing systems.

CCUS technology to improve the efficacy of CO: capture and the understanding of
storage potential and security in key regions and in industries.

Improved knowledge concerning the policies needed to ensure the transformation of the
different sectors from fossil fuel-based to net-zero carbon emitters.

b) Socio-economic implications

Socio-economic challenges and opportunities in the transition to climate neutrality,
including the transformation of the labour market and the distributional repercussions for
different sectors, social groups and regions.

Consequences of the green transition for human welfare, including on health.

Opportunities and challenges related to consumer behaviour and lifestyle changes (e.g.
consumer choices, changes in ways of living and working).

Global implications of EU and China decarbonisation (e.g. through trade and commodity
markets, impacts on climate action in third countries).

c) Dissemination and stakeholder engagement

Strong component of engagement, in terms of co-design and co-creation of the
pathways, with public and private sector stakeholders in both regions, in particular with
groups whose actions will be key to implementing and achieving the transition.
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This topic is part of the EU-China flagship initiative on Climate Change and Biodiversity,
which will promote substantial coordinated and balanced cooperation between the EU and
China, and is within the scope of the Administrative Arrangement between the European
Commission and the Ministry of Science and Technology of the People’s Republic of China
(MOST) on a Co-funding Mechanism for the period 2021-2024 to support collaborative
research projects under the Climate Change and Biodiversity (CCB) and the Food,
Agriculture and Biotechnologies (FAB) flagship initiatives.

Interactions with other actions developed under the EU-China Climate Change and
Biodiversity Research Flagship and/or the Flagship on Food, Agriculture and Biotechnologies
are encouraged.

The envisaged knowledge relates only to policy, modelling and pathways definition and
planning. Development of specific technologies above TRL 4 are out of the scope of this
topic.

Actions should:

¢ Build on existing modelling work in both regions that has identified credible pathways to
net zero emissions, continuing to develop and refine such pathways.

e Ensure that EU and China pathways fit into a consistent global framework (e.g. in terms
of global carbon budget and use of scarce commodities).

e Focus on key milestones and enabling conditions needed in the short-term (e.g. by 2030,
2035) and medium-term (e.g. by 2040) to achieve each region’s net zero goals. Such
milestones and conditions are not limited to emissions levels but can include
technological roadmaps for key regions and industries, as well as, regulatory, market
penetration and socio-economic developments.

o Consider different geographical scales and the role of cities in the transition pathways.

e Feature a combination of integrated assessment modelling (to demonstrate that pathways
are coherent and comprehensive) and other more granular techniques to explore specific
transformation options in detail.

¢ Include stakeholder engagement activities aimed at linking the vision set out in pathways
with the actions needed to achieve them (e.g. How mature does a certain technology
have to be by when? Is this achievable?).

When dealing with models, actions should promote the highest standards of transparency and
openness, as much as possible going well beyond documentation and extending to aspects
such as assumptions, code and data that is managed in compliance with the FAIR principles®®.
In particular, beneficiaries are strongly encouraged to publish results data in open access
databases and/or as annexes to publications. In addition, full openness of any new modules,
models or tools developed from scratch or substantially improved with the use of EU funding

66 FAIR (Findable, Accessible, Interoperable, Reusable).
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is expected. Projects should take into account, during their lifetime, relevant activities and
initiatives for ensuring and improving the quality of scientific software and code, such as
those resulting from projects funded under the topic HORIZON-INFRA-2023-EOSC-01-02
on the development of community-based approaches.

This topic requires the effective contribution of SSH disciplines and the involvement of SSH
experts, institutions as well as the inclusion of relevant SSH expertise, in order to produce
meaningful and significant effects enhancing the societal impact of the related research

activities.

HORIZON-CL5-2023-D1-02-02: EU-China international cooperation on blue carbon

Specific conditions

Expected EU
contribution per
project

The Commission estimates that an EU contribution of around EUR 5.00
million would allow these outcomes to be addressed appropriately.
Nonetheless, this does not preclude submission and selection of a
proposal requesting different amounts.

Indicative budget
Type of Action

Eligibility
conditions

The total indicative budget for the topic is EUR 5.00 million.
Research and Innovation Actions

The conditions are described in General Annex B. The following
exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

In order to achieve the expected outcomes and to implement the Climate
Change and Biodiversity Flagship in compliance with the provisions of
the Administrative Arrangement between the European Commission and
the Ministry of Science and Technology of the People’s Republic of
China (MOST) on a Co-funding Mechanism for the period 2021-2024 to
support Collaborative Research and Innovation projects under the
“Food, Agriculture and Biotechnologies”, and the “Climate Change and
Biodiversity” Joint Flagship Initiatives”, and in accordance with the
requirements of the Inter-governmental Science and Technology
Innovation (STI1) Cooperation Special Programme of MOST.

1. Consortia must also include as associated partners at least three
independent legal entities established in China.

2. Legal entities established in China can only participate as
associated partners; and
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3. Chinese participants must be awarded co-funding by MOST *.

*This condition will not be fulfilled if, at the time of grant agreement
signature, the Chinese participants have not concluded a grant
agreement with MOST.

Legal and The rules are described in General Annex G. The following exceptions
financial set-up of  apply:

the Grant Grants awarded under this topic will be linked to the specific grants
Agreements awarded by the Ministry of Science and Technology, China (MOST) to

the Chinese partners. The respective options of the Model Grant
Agreement will be applied.

Expected Outcome: Blue carbon, understood as coastal marine ecosystems such as seagrass,

saltmarshes and mangroves are reported under the chapter of the IPCC inventory guidelines
devoted to wetlands. The project aims to investigate this reporting and whether other
ecosystems could be included.

Actions are expected to contribute to all of the following outcomes:

An understanding of how the different elements of blue carbon in coastal waters of
European countries and the People’s Republic of China contributes to greenhouse gases
in the atmosphere.

Better knowledge of how human activity in managing, destroying or regenerating blue
carbon affects its emissions and sequestration of greenhouse gases.

Measurement techniques for calibration, validation and monitoring blue carbon
sequestration and emissions.

A preliminary estimate of the actual and potential contribution of greenhouse gas
emissions and removals by blue carbon ecosystems for the EU and the People’s
Republic of China.

Scope: The project(s) should:

Classify the main parameters that affect emissions and sequestration.

Develop and test methods for measuring, modelling, and monitoring emissions and
removals of greenhouse gases.

Propose and test a portfolio of methods for managing blue carbon to reduce emissions
and increase sequestration.

Cover representative sample sites on European coasts and those of the People’s Republic
of China.
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e Assess the current and potential contribution of blue carbon to national greenhouse gas
inventories and reporting to UNFCCC and determine how the verification and
monitoring could be improved.

e Identify whether and how net carbon removals through algae cultivation and human
activity in other coastal ecosystems could be quantified.

e Engage with international bodies and researchers tackling the same issue.
Development of specific technologies above TRL 4 are out of the scope of this topic.

This topic is part of the EU-China flagship initiative on Climate Change and Biodiversity,
which will promote substantial coordinated and balanced cooperation between the EU and
China, and is within the scope of the Administrative Arrangement between the European
Commission and the Ministry of Science and Technology of the People’s Republic of China
(MOST) on a Co-funding Mechanism for the period 2021-2024 to support collaborative
research projects under the Climate Change and Biodiversity (CCB) and the Food,
Agriculture and Biotechnologies (FAB) flagship initiatives.

Interactions with other actions developed under the EU-China Climate Change and
Biodiversity Research Flagship and/or the Flagship on Food, Agriculture and Biotechnologies
are encouraged.

Actions should, during their lifetime and within the framework applicable to the cooperation
with Chinese entities, establish synergies with relevant Horizon Europe projects and
initiatives, such as under cluster 5 destination 1 topic D1-5: Enhanced quantification and
understanding of natural and anthropogenic methane emissions and sinks, as well as under
cluster 6, in particular topic HORIZON-CL6-2023-CLIMATE: Ocean and coastal waters
carbon- and biodiversity-rich ecosystems and habitats in Europe and the Polar Regions,
Copernicus Marine Services and the Mission Restore our Ocean and Waters by 2030.

Call - Climate sciences and responses

HORIZON-CL5-2024-D1-01
Conditions for the Call

Indicative budget(s)®’

Topics Type Budgets Expected EU Indicative
of (EUR contribution per number
67 The Director-General responsible for the call may decide to open the call up to one month prior to or

after the envisaged date(s) of opening.

The Director-General responsible may delay the deadline(s) by up to two months.

All deadlines are at 17.00.00 Brussels local time.

The budget amounts are subject to the availability of the appropriations provided for in the general
budget of the Union for years 2023 and 2024.
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Action  million) project (EUR of
million)®8 projects
2024 expected
to be
funded
Opening: 12 Sep 2023
Deadline(s): 05 Mar 2024
HORIZON-CL5-2024-D1-01-01 RIA 15.00 Around 15.00 1
HORIZON-CL5-2024-D1-01-02 RIA 22.00 6.00 to 7.50 3
HORIZON-CL5-2024-D1-01-03 RIA 15.00 Around 15.00 1
HORIZON-CL5-2024-D1-01-04 RIA 12.00 Around 6.00 2
HORIZON-CL5-2024-D1-01-05 RIA 14.00 Around 4.50 3
HORIZON-CL5-2024-D1-01-06 RIA 5.00 Around 5.00 1
HORIZON-CL5-2024-D1-01-07 RIA 20.00 Around 10.00 2
Overall indicative budget 103.00
General conditions relating to this call
Admissibility conditions The conditions are described in General
Annex A.
Eligibility conditions The conditions are described in General
Annex B.
Financial and operational capacity and The criteria are described in General Annex
exclusion C.
Award criteria The criteria are described in General Annex
D.
Documents The documents are described in General
Annex E.
Procedure The procedure is described in General
Annex F.
Legal and financial set-up of the Grant The rules are described in General Annex G.
68 Nonetheless, this does not preclude submission and selection of a proposal requesting different

amounts.
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Agreements

Earth system science

Proposals are invited against the following topic(s):

HORIZON-CL5-2024-D1-01-01: Enhanced quantification and understanding of natural
and anthropogenic methane emissions and sinks

Specific conditions

Expected EU
contribution per
project

The Commission estimates that an EU contribution of around EUR
15.00 million would allow these outcomes to be addressed
appropriately. Nonetheless, this does not preclude submission and
selection of a proposal requesting different amounts.

Indicative budget

The total indicative budget for the topic is EUR 15.00 million.

Type of Action

Eligibility
conditions

Legal and ‘
financial set-up of
the Grant
Agreements

Research and Innovation Actions

The conditions are described in General Annex B. The following
exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

The rules are described in General Annex G. The following exceptions
apply:

Beneficiaries will be subject to the following additional obligations
regarding open science practices: Open access to any new modules,
models or tools developed from scratch or substantially improved with
the use of EU funding under the action must be ensured through
documentation, availability of model code and input data developed
under the action.

Expected Outcome: This activity is expected to foster and enhance collaboration between the
modelling and observing (satellite, ground-based, airborne) communities and advance towards
an enhanced global and regional assessment of the methane sources and sinks from land and
the ocean, their short and long-term evolution as well as the related natural and anthropogenic
processes and impacts on atmospheric chemistry and dynamics and on Earth radiation
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budgets. The expected outcomes hereafter are complying with the recommendations
formulated by the user community during the ESA ATMOS-2021 conference®.

Project results are expected to contribute to all of the following outcomes:

e A significant European effort to develop an enhanced methane assessment capacity

including extensive advanced in situ data at multiscale and from multi-platforms, novel
satellite observations, and enhanced modelling efforts to quantify and understand
hotspots and background for natural and anthropogenic methane emissions with
unprecedented resolution in space and time.

An increased coordination of in-situ observations of methane emissions including
enhancing communication and networking between the relevant observation
communities.

Enhanced science base in Europe to perform global and regional (European) scale high-
resolution assessment of the methane sources and sinks in relevant environments, their
short and long-term changes, the related natural and anthropogenic sources, and impacts
on atmospheric chemistry and dynamics.

Clear policy advice on current and future climate contributions of methane on global and
regional (European) scale, including elaboration on effective mitigation options.

Provision of a significant contribution to IPCC and related scientific efforts regarding
reducing methane emission uncertainties similar to those of the Global Carbon Project’.

Contribution to achieve the goals of the COP26 Glasgow agreement on methane
emission reductions and to the EU methane strategy .

Scope: The challenge of this topic is to further quantify and understand natural and
anthropogenic methane emissions based on carefully selected European land sites and
European sea sites with unprecedented resolution in space and time that should leverage the
latest advances in observations from satellite, ground-based, and airborne, together with
advances in reconciling inverse and bottom-up modelling approaches.

The proposal will address this challenge through:

e Deploying large coordinated in situ, ground-based and airborne observation monitoring

campaigns over different Earth’s ecosystems (terrestrial, terrestrial-aquatic continuum,
and marine sub-seafloor) and key anthropogenic sources (e.g. agriculture, waste, mining,
oil and gas industry) with comparable and scalable measurement approaches.

Running these campaigns during an extended period of time and planning them beyond
the duration of the projects, building on existing measurement infrastructures and

69
70
71

https://atmos2021.esa.int/
https://www.globalcarbonproject.org/
https://ec.europa.eu/energy/sites/ener/files/eu_methane_strategy.pdf
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initiatives, in order to support the validation of satellite products, but as well to support
the development of new and enhancement of existing models and data assimilation
techniques.

e Evaluating temporal change in methane release over centuries at selected, relevant sites
from existing long-time series.

e Advancing towards an integrated methane observing system (on “facility scale™) that
capitalises on the latest advances in observations from satellite, in situ, ground-based
remote sensing and airborne instruments as well as results from citizen observations.

e Advancing the capacity of models and data assimilation techniques, related to methane
emissions through specifically exploiting novel medium and high-resolution satellite
data (e.g. GHGSat, PRISMA, Sentinel-2, Landsat-8/9, Worldview-3).

e Delivering inverse modelling to separate methane sources and sinks and to attribute
inverse modelling estimated fluxes to specific processes building on sufficient spatial
resolution to identify the origin, for instance, of large local emissions.

e Advancing towards an enhanced spatially and temporary high-resolution global and
regional assessment of the methane sources and sinks and its dynamics over time, the
related natural and anthropogenic processes, and impacts on climate.

This topic is part of a coordination initiative between the European Space Agency (ESA) and
the EC on Earth System Science. Under the EC-ESA Earth System Science Initiative, both
institutions aim at coordinating efforts to support complementary collaborative projects,
funded on the EC side through Horizon Europe, and on the ESA side through the ESA
FutureEO programme as part of the ESA Atmosphere Science Cluster’? and relevant ESA
activities related to the use of the TROPOMI and other relevant missions.

Proposals should address the collaboration with ongoing or future ESA Atmosphere Science
Cluster projects, including those that will be funded through dedicated coordinated invitations
to tender, and should towards this end include sufficient means and resources for effective
coordination.

ESA will contribute to this effort by providing a dedicated Earth observation satellite
scientific component to complement, collaborate and coordinate with this activity. In
particular, ESA will contribute with dedicated set of complementary scientific activities with
special focus on exploring and exploiting the new capabilities offered by TROPOMI in
combination with other relevant European and international satellite missions including novel
very high-resolution observations.

When dealing with models, actions should promote the highest standards of transparency and
openness, as much as possible going well beyond documentation and extending to aspects

e https://eo4society.esa.int/communities/scientists/esa-atmosphere-science-cluster/
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such as assumptions, code and data that is managed in compliance with the FAIR principles’®.
In particular, beneficiaries are strongly encouraged to publish results data in open access
repositories and/or as annexes to publications. In addition, full openness of any new modules,
models or tools developed from scratch or substantially improved with the use of EU funding
is expected.

Projects should take into account, during their lifetime, relevant activities and initiatives for
ensuring and improving the quality of scientific software and code, such as those resulting
from projects funded under the topic HORIZON-INFRA-2023-EOSC-01-02 on the
development of community-based approaches.

HORIZON-CL5-2024-D1-01-02: Inland ice, including snow cover, glaciers, ice sheets
and permafrost, and their interaction with climate change

Specific conditions

Expected EU The Commission estimates that an EU contribution of between EUR 6.00
contribution per  and 7.50 million would allow these outcomes to be addressed
project appropriately. Nonetheless, this does not preclude submission and

selection of a proposal requesting different amounts.

Indicative budget = The total indicative budget for the topic is EUR 22.00 million.

Type of Action Research and Innovation Actions
Eligibility \The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation

‘ and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Expected Outcome: Actions are expected to contribute to all of the following expected
outcomes:

e Advanced knowledge on the impacts of climate change and different natural and socio-
economic drivers on inland ice and permafrost, and its global repercussions, including
climate-ecosystem interactions, which is relevant to international initiatives, such as the
World Climate Research Programme (WCRP)’#‘s Climate and Cryosphere Project, or
the IPBES.

e Further developed and improved climate and Earth System Models (ESMs) that inform
the international climate assessments (e.g. CMIP models, CORDEX) and support the

& FAIR (Findable, Accessible, Interoperable, Reusable).
" https://www.wcrp-climate.org/
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development of “digital twins” under the Destination Earth Initiative and the evolution
of Copernicus.

e Advanced provision and use of observations, including in-situ, of complex processes
with focus on dynamic and vulnerable regions that may lead to high impact changes.

e Supported climate change adaptation strategies including, where relevant, the
development of solutions to enhance the resilience of local communities.

Scope: Snow cover, ice sheets and glaciers affect not only the Earth radiation balance and the
global climate, but also continental climate systems, the weather of circumpolar regions and
their terrestrial and oceanic carbon dynamics, ecosystems, and sea level. Snow and ice cover
regulate the properties of the ground underneath and are interlinked with permafrost in areas
where average ambient air temperature is below 0°C.

The research actions should contribute to observing, modelling, and projecting the
characteristics, volume, and dynamic of inland ice and permafrost in relevant regions,
impacting regional and global climate, taking inter-seasonal, annual, decadal, as well as long-
term (centuries) changes into account.

The actions should enhance the understanding of the ice sheet or glacier dynamics and
evaluate reversibility or irreversibility of changes on multi-decadal to centennial timescales.
Furthermore, actions should quantify other impacts caused by the thawing of the inland ice or
permafrost at regional or global levels, like the contribution to sea level rise and stratification
or impact on biogeochemistry and ocean currents.

Actions should assess the impact of changing land ice, snow cover, or permafrost on local or
regional water cycle and economic supplies and services, evaluate the impact of ice processes
on human livelihood and cultures, and identify imminent, medium and long-term potential
impacts on ecosystem shifts at local and regional scale.

The actions should provide data, tools, and assessments relevant at regional and local scales to
support climate change adaptation and explore, identify and verify ecosystems management
techniques to allow better adaptation and maintenance of ecosystem services in a changing
land-ice landscape.

International cooperation is strongly encouraged.

Actions should build upon and cooperate with relevant Horizon funded projects (e.g., Arctic
PASSION, Oceanlce, PolarRES, CRiceS, iCUPE), the EU Polar Cluster, the Copernicus
Climate Change Service, the Copernicus Marine Environment Monitoring Service, the
Copernicus Land Monitoring Service and the GEO initiative.

This topic is part of a coordination initiative between the European Space Agency (ESA) and
the EC on Earth System Science. Under the initiative, both institutions aim at coordinating
efforts to support complementarities between the Horizon Europe and ESA FutureEO
programme.
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ESA will contribute to this topic with existing and planned projects focused on improving the
observation, understanding and prediction of inland ice, including snow cover, glaciers and
ice sheets and permafrost thaw, and their interaction and feedbacks with the Earth and climate
system. Relevant ESA activities will be implemented under the Polar Science Cluster’.

Proposals should address the collaboration with ongoing or future ESA Polar Science Cluster
projects, including those that will be funded through dedicated coordinated invitations to
tender, and should towards this end include sufficient means and resources for effective
coordination.

When dealing with models, actions should promote the highest standards of transparency and
openness, as much as possible going well beyond documentation and extending to aspects
such as assumptions, code and data that is managed in compliance with the FAIR principles?.
In addition, full openness of any new modules, models or tools developed from scratch or
substantially improved with the use of EU funding is expected. Projects should take into
account, during their lifetime, relevant activities and initiatives for ensuring and improving
the quality of scientific software and code, such as those resulting from projects funded under
the topic HORIZON-INFRA-2023-EOSC-01-02 on the development of community-based
approaches.

Synergies and complementarities should be ensured with the HORIZON-CL6-2024-
CLIMATE: Closing the research gaps on Essential Ocean Variables (EOVSs) in support of
global assessments, HORIZON-CL6-2024-CLIMATE: Ocean models for seasonal to decadal
and local to regional climate predictions, and HORIZON-CL6-2024-ZEROPOLLUTION:
Tackling human and climate change induced pollution in the Arctic - building resilient socio-
ecological systems.

HORIZON-CL5-2024-D1-01-03: Paleoclimate science for a better understanding of the
short- to long-term evolution of the Earth system

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR
contribution per 15.00 million would allow these outcomes to be addressed
project appropriately. Nonetheless, this does not preclude submission and

selection of a proposal requesting different amounts.

Indicative budget  The total indicative budget for the topic is EUR 15.00 million.

Type of Action Research and Innovation Actions
Eligibility The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of

I8 https://eo4society.esa.int/communities/scientists/esa-polar-science-cluster/
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Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Legal and The rules are described in General Annex G. The following exceptions
financial set-up of  apply:

the Grant Eligible costs will take the form of a lump sum as defined in the
Agreements Decision of 7 July 2021 authorising the use of lump sum contributions

under the Horizon Europe Programme — the Framework Programme for
Research and Innovation (2021-2027) — and in actions under the
Research and Training Programme of the European Atomic Energy
Community (2021-2025). .

Beneficiaries will be subject to the following additional obligations
regarding open science practices: Open access to any new modules,
models or tools developed from scratch or substantially improved with
the use of EU funding under the action must be ensured through
documentation, availability of model code and input data developed
under the action.

Expected Outcome: The projects funded under this topic will assess climate variability

building on past climate and environmental datasets.

Project results are expected to contribute to all of the following expected outcomes:

Better process understanding of past climate changes, their variability and interactions
with ecosystems, leading to improved Earth system models based on paleoclimate data.

Assessment of driving and feedback mechanisms (e.g., the carbon cycle evolution and
water cycle process), and precise timing and dynamics of deglaciation and glaciation.

Future climate change scenarios produced in light of documented past changes in climate
and ice sheets, in particular warm climates/high sea-level situations, and abrupt
transitions.

Strengthened Earth system models integrating paleoclimate data, e.g. models of ice
sheet, ocean, ecosystem and atmospheric components, enabling understanding of future
climate.

Identification of thresholds in Earth system components, including the biosphere, and
feedbacks that may be responsible for non-linear behaviour of the climate system to
certain forcings.

76

This decision is available on the Funding and Tenders Portal, in the reference documents section for
Horizon Europe, under ‘Simplified  costs  decisions’ or  through  this link:
https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/horizon/guidance/Is-
decision_he_en.pdf
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Development, review, and improvement of indicators of abrupt changes, or early
warning signals, and tipping points within paleoclimate records.

Synthesis of climate variations that will serve as fundamental bases for IPCC future
assessment and benchmarks for model inter-comparisons.

Scope: The geological and ice-core records provide long-term information on the conditions
and processes that can drive physical, ecological, and social systems during interglacial
periods, deglaciations and abrupt climatic events. The challenge of the research under this
topic is to test Earth system models over selected past climate scenarios, outside the range of
variability recorded over the past centuries.

This challenge will be tackled through the following activities:

Producing and aggregating in databases high-resolution, well-dated, interoperable
paleoclimatic records on climate changes from the past (e.g., temperature, GHG
concentrations, sea level, ocean circulation variability, seasonality, and precipitation).

Using paleo-archives at high resolution to extend the instrumental time series for better
understating of the proxy records and for improved quantification of their uncertainties.

Development of Earth system models with outputs that allow a more direct comparison
to paleo-data, modelling climate variability, thresholds, and impacts across timescales
from years to millennia (e.g., isotope-enabled general circulation models with dynamic
ice sheet components that represent relevant feedbacks).

Describing short- to long-term climate evolution using quantitative reconstructions from
different proxies of past climate periods that are of particular relevance with respect to
the current climate change scenario.

Identification of climate tipping points, cascading effects, and environmental limits using
paleo data and model experiments.

Comparing changes in marine, terrestrial and glacier settings to evaluate ocean—land—
cryosphere interactions.

Documenting and quantifying the natural climate variability, in terms of amplitude, time
(onset, duration, frequency) and space (location, extension).

Allowing for consistent integration of large-scale and more regional/local factors to be
reproduced by climate models using natural forcings.

Synergies with projects resulting from the topic HORIZON-CL5-2023-D1-01-02: Climate-
related tipping points should be established.

The projects should rely on paleoclimatic data from scientific drilling campaigns, and other
appropriate sources.
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When dealing with models, actions should promote the highest standards of transparency and
openness, as much as possible going well beyond documentation and extending to aspects
such as assumptions, code and data that is managed in compliance with the FAIR principles’’.
In addition, full openness of any new modules, models or tools developed from scratch or
substantially improved with the use of EU funding is expected.

Climate change mitigation, pathways to climate neutrality
Proposals are invited against the following topic(s):

HORIZON-CL5-2024-D1-01-04: Improved toolbox for evaluating the climate and
environmental impacts of trade policies

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 6.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

proposal requesting different amounts.

Indicative budget  The total indicative budget for the topic is EUR 12.00 million.

Type of Action Research and Innovation Actions
Eligibility The conditions are described in General Annex B. The following
conditions ‘ exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of

\ Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Expected Qutcome: Project results are expected to contribute to all of the following
outcomes:

e Enhance our knowledge and inform policy makers on the positive and negative impacts
of trade and trade policy on the climate. Additionally, where relevant, broader effects on
the environment, in particular biodiversity, pollution and natural resources depletion may
also be considered.

e Improve and enlarge the toolbox of models and other research techniques as well as
available data and its processing to analyse the impact of trade and trade policy on the
climate.

Scope: Actions are expected to cover all of the following areas:

e Study and quantification of the effects of trade on the climate and the environment

" FAIR (Findable, Accessible, Interoperable, Reusable).
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o In-depth study/quantification of the technique and composition effects: in addition
to the scale effect of increasing production, trade also has an impact on the sector
composition of economies and the technologies used for production. The project(s)
should quantify and decompose these effects, including their underlying
mechanisms/causes.

o Growth projections of trade related emissions in developing countries and newly
developed countries: it can be expected that most of future trade-related emissions
will take place in these countries. The project(s) should therefore estimate and
quantify these future emissions under different scenarios, including the extent to
which this is related to pollution offshoring and pollution haven effects.

o Estimate the net effect of trade: clarify/quantify how much of trade related
emissions would still take place in the context of the domestic economy without
international trade. While trade-related emissions are an important part of total
world emissions, not enough is known about the counterfactual, i.e. emissions
profiles in the absence of international trade.

o Study the effects stemming from changes in the use of resources attributable to
international trade, both in terms of efficiency gains (e.g. in energy and material
use) and in terms of changes in the climate impacts associated with production and
consumption, and whether externalities are likely to be internalised. For specific
sectors, the action should look into emissions linked to the production in different
countries versus transport emissions in trade to those countries.

o Study trade-related climate and environmental impacts in key sectors like
agriculture and livestock, including linkages to regional land use change, water
resources and differences in agricultural production techniques worldwide. Specific
tools and methodologies for agriculture and livestock should also be proposed and
refined to be able to give sector-specific advice to policy makers.

o Study the public perception vs. the reality of trade impacting on the environment
and climate: while in the public debate trade is often associated with increased
emissions related to the scale effect, technique and composition effects point to
positive impacts in certain cases. Case studies should also include concrete
examples of cases where public perception of trade effects on emissions and real
effects diverge.

e Study and quantification of the effects of trade policy on the climate and the
environment

o In-depth study/quantification of trade creation and trade diversion effects in relation
to the climate and the environment: trade liberalisation affects trade flows through
the diversion of such flows as well as inducing additional trade. The project(s)
should study the net effect of these phenomena on the climate and the environment.
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o Impact of environmental/climate regulation on trade and competitiveness: it can be
assumed that in some cases tightened environmental legislation can lead to
compliance costs and competitiveness effects. It should be empirically studied to
what extent this assumption is correct and to what extent the so-called ‘Brussels
Effects’ impacts these cost and competitiveness effects.

o What do the expansion of global value chains, offshoring and their fragmentation
(and a possible reversal of such trends) mean for the climate and climate-related
trade policy: the project(s) should analyse the effectiveness of climate and trade
policies in such an international economic context.

o Effects of openness to trade on environmental and climate policy: trade and
international exchanges lead to the diffusion of technology and ideas. To what
extent do these effects influence emissions and global climate/environmental
policies?

o The role of trade policy as a tool to address the free rider problems in climate
policies: since addressing climate change is a global public good, free-rider
problems persist. To what extend can trade incentives and the trade policy toolbox
help overcoming these?

o Analyse the coherence between trade policies, climate policies and other policies
such as nutrition-food, resources policies and development policies that affect the
impacts on the climate and the environment. Analyse how these policies affect the
trade-off between food security and conservation of natural resources (such as
forests and water resources).

e Methodology and toolbox related aspects

o Impact of trade and foreign direct investment (FDI) on the productivity of sectors
(do more productive sectors/producers tend to be cleaner?): the project(s) should
endogenise (Global Trade Analysis Project (GTAP) sector productivity to trade
beyond a Melitz-type of framework, including the separation of energy efficiency
effects among the productivity effects. Currently since, technological change is
mostly exogenous or only roughly calibrated in Computable General Equilibrium
(CGE) models, technique effects on carbon leakage cannot fully be captured.

o Impact of trade on land use (overall and composition), in particular on
deforestation: the project(s) should study methodologies that can be used to better
understand the effects of trade and trade policy on land use. Actions should also
create/update a trade induced land use/land use change matrix for GTAP sectors.

o Transport-related pollution: the project(s) should create a transport mode matrix for
GTAP sectors per countries and their related emissions.

o Enlarge/split the GTAP sectors list for emission-intensive sectors: the project(s)
should create/improve the GTAP sector matrix for emission-intensive sectors.
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Actions are also encouraged to explore and promote synergies between the use of modelling
approaches in international trade analysis and in comparable macroeconomic modelling in
climate policy, for example, in Integrated Assessment Modelling.

International cooperation with research clusters, which have specific knowledge in areas of
this call, is encouraged.

The project should also include dissemination and capacity-building for the findings and tools
created among policy makers at the EU and Member States/Associated countries level.

HORIZON-CL5-2024-D1-01-05: Next generation low-emission, climate-resilient
pathways and NDCs for a future aligned with the Paris Agreement

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 4.50
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

proposal requesting different amounts.

Indicative budget ~ The total indicative budget for the topic is EUR 14.00 million.

Type of Action Research and Innovation Actions
Eligibility The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Legal and The rules are described in General Annex G. The following exceptions
financial set-up of  apply:

the Grant Beneficiaries will be subject to the following additional obligations
Agreements regarding open science practices: Open access to any new modules,

models or tools developed from scratch or substantially improved with
the use of EU funding under the action must be ensured through
documentation, availability of model code and input data developed
under the action.

Expected Outcome: Projects results are expected to contribute to all of the following
expected outcomes:

e Methodologies and approaches to promote improved transparency, consistency, and
clarity of Greenhouse Gas (GHG) emission reduction commitments.
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e Production of more diversified, granular, and customised state-of-the-art pathways
consistent with the objectives of the Paris Agreement at global, national and sectoral
levels in a diverse selection of countries, better reflecting different national
circumstances and constraints and promoting synergies between climate action and other
policy objectives.

e Science-based evaluation of selected existing pathways, policies, and measures to
implement NDCs and Long-Term Strategies to achieve the goals of the Paris Agreement.

e Extended use of modelling, climate change scenarios and mitigation pathways based on
provision of tailor-made tools, trainings, and services to end-users.

e Enhanced international cooperation on identification and implementation of effective
mitigation strategies that are aligned with the objectives of the Paris Agreement.

e Improved knowledge base to inform the UNFCCC processes, including the design and
revision of post-2030 NDCs and the Global Stocktake in 2028, as well as major
international scientific assessments such as the IPCC and IPBES reports.

Scope: As showcased by various independent assessments, the current Nationally Determined
Contributions (NDCs) and climate policies fall short of reaching the long-term goals of the
Paris Agreement. Strengthening is necessary to close the ambition and implementation gaps,
and to align national climate action with global objectives, while simultaneously achieving the
broader Sustainable Development Goals and social welfare.

Moreover, while countries have put forward plans, strategies, and announcements to reach
“net-zero” targets, these commitments are hard to compare due to varying definitions, ranging
from “zero-carbon” to “net-zero CO2” and “net-zero greenhouse gases” whereas choosing
different gases, different (time)scales and different aggregation methods can lead to very
different climate outcomes. To address these concerns, actions should define principles for
high-integrity, more coherent climate commitments and review processes.

Projects should contribute to strengthening of national climate policies, NDCs and long-term
strategies, by developing next generation low-emission transformation pathways, with
increased sectoral detail, and fostering more holistic and more integrative approaches that
promote synergies and minimise trade-offs between mitigation, adaptation, biodiversity and
other policy objectives. They should support the creation of tools that evaluate the existing
NDCs and facilitate monitoring processes.

Projects should address some of the following aspects in their research:

e Development of sectoral climate transition scenarios (energy production, transport,
industry, buildings, food/agriculture etc.).

¢ Increase the understanding of the role of ecosystems, in particular land use, in NDCs and
other climate commitments identifying options for enhancing transparency and
coherence with global models and pathways.
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e Enhance knowledge about the role of non-CO2 gases in meeting the temperature goals
of the Paris Agreement and the implications for the transition pathways of countries and
sectors.

e Improve the integration of climate impacts and risks in mitigation pathway analysis,
including cost-benefit analysis.

e Advance knowledge on adequacy and fairness of climate commitments and strategies,
taking into consideration feasibility of actual deployment. This should include, but not
be limited to, the analysis of the role and effectiveness of international financial flows in
delivering on climate goals together with identification of most impactful approaches.

e Improve understanding of how corporate and non-state commitments could affect
national/regional mitigation pathways, for example through their effect on global supply
chains.

Co-creation with various stakeholders in the private and public sectors is expected under this
topic to ensure that the outcomes produced remain relevant for their end-users. Actions should
contribute to improving accessibility of climate change scenarios and models by non-
specialist audiences, for example through development and delivery of dedicated services and
tools that facilitate user-friendly access and proper use.

Actions may cover a set of regions or be focussed on a specific one and explore it in greater
detail. However, in all cases consortia should benchmark their results with global mitigation
pathways.

International cooperation is encouraged, in particular with countries of the African Union’®
and least developed countries’ requiring support for the design and implementation of their
NDCs and long-term strategies, as well as with countries making part of the global top ten
emitters®,

Synergies with projects resulting from the topic D1-9. 2023 - Science for successful, high-
integrity voluntary climate initiatives should be established as regards the role of non-state
voluntary climate initiatives in achieving the objectives of the Paris Agreement, and with
projects resulting from the Horizon 2020 topic LC-CLA-02-2019 -Negative emissions and
land-use based mitigation assessment® as regards latest methodological developments.

This topic requires the effective contribution of SSH disciplines including ethics and the
involvement of SSH experts, institutions as well as the inclusion of relevant SSH expertise, in
order to produce meaningful and significant effects enhancing the societal impact of the
related research activities.

& “African Union member states” includes countries whose membership has been temporarily suspended.

” https://www.un.org/development/desa/dpad/wp-content/uploads/sites/45/publication/ldc_list.pdf
8 as per, for example, http://www.globalcarbonatlas.org/en/CO2-emissions
81 https://cordis.europa.eu/programme/id/H2020 LC-CLA-02-2019
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When dealing with models, actions should promote the highest standards of transparency and
openness, as much as possible going well beyond model documentation and extending to
aspects such as assumptions, code and data that is managed in compliance with the FAIR
principles®2. In particular, beneficiaries are required to publish data and results in open access
databases and/or as annexes to publications. Projects should also take into account, during
their lifetime, relevant activities and initiatives for ensuring and improving the quality of
scientific software and code, such as those resulting from projects funded under the topic
HORIZON-INFRA-2023-EOSC-01-02 on the development of community-based approaches.

HORIZON-CL5-2024-D1-01-06: The role of climate change foresight for primary and
secondary raw materials supply

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 5.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

proposal requesting different amounts.

Indicative budget = The total indicative budget for the topic is EUR 5.00 million.

Type of Action Research and Innovation Actions
Eligibility The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

The Joint Research Centre (JRC) may participate as member of the
consortium selected for funding.

Expected Outcome: The successful proposal will support the transition to a digital and low
carbon society in the context of the European Green Deal with a particular emphasis on
climate change and raw material value chains. In particular, it should contribute to all of the
following expected outcomes:

e Short-, medium-, and long-term scenarios of changes in the type, origin and quantity of
raw materials (metals/minerals) required for the twin transition.

e Geo-referenced projections for the changes to the greenhouse gas and energy footprint
associated with the supply of these primary and secondary raw materials with a view to
facilitating their use in integrated assessment models.

82 FAIR (Findable, Accessible, Interoperable, Reusable).
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e Models and data contributing to the development of the European Commission’s Raw
Materials Information System?®3,

¢ Inputs to international scientific assessments such as reports by IPCC, the International
Resource Panel and IPBES.

Scope: Achieving enhanced digitalisation and a low carbon society will involve a change in
the type and quantity of the raw materials required by the economy. This can result in
geopolitical shifts in extraction and processing, as well as an increase in the extraction,
processing, and recycling of many minerals and metals, including ones that have so far been
only marginally important. Materials are likely to be extracted from increasingly lower grade
ores and hostile environments, from mining wastes, as well as through recycling. Ceteris
paribus, this would involve a general increase in the energy required to supply raw materials,
as well as associated greenhouse gas emissions and changes in some other environmental
impacts (such as related to transport and land take for mineral extraction and waste disposal).
It will also involve changes in technologies and substitution to materials with lesser
environmental impact, some of which not sufficiently well understood. This can include
consideration of substitution and circular use of materials.

This action will improve knowledge concerning the options, and challenges, in the short,
medium, and long-term associated with the provision of raw materials required for the twin
transition with a focus on interlinkages with climate change.

Sectors, technologies and material value chains to be analysed will be selected on a justified
basis. The project will analyse changes to the carbon footprint associated with supply options
for a justified selection of primary and secondary raw materials for short, medium and long-
term time horizons. Options analysed will relate to raw materials likely to have large changes
in supply due to the twin transition, where important geopolitical and technological changes
are likely in relation to the twin transition and circularity.

The analyses should build on established life cycle assessment and product environmental
footprint requirements, as relevant, and contribute to their further development. Modelling
should be detailed to account for geo-political/site-specific changes in supply, technologies,
and e.g. energy consumption. Scenarios will build on, as far as available, existing demand
scenarios from European Commission modelling activities, and are expected to take into
account the relevant EU policies (Fit-for-55 package, carbon neutrality by 2050). Scenarios
are expected to account for the foreseen variation and innovation advances in extraction,
processing, recovery, recycling and other technologies along the value chains, including
changes to the energy mixes involved at specific locations.

The proposal will include the involvement of experts for the different technologies related to
the primary and secondary raw material options selected as well as representatives of the
integrated assessment modelling community.

83 https://rmis.jrc.ec.europa.eu/
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This action will develop state-of-the-art knowledge (models and databases) in relation to
climate change and the implications of different options associated with the twin transition
and the related increases in supply of some raw materials.

The action will build on existing modelling work for the supply and demand of primary and
secondary raw materials and expand them to reflect typical transition pathways, to highlight
the implications on climate change.

The action will align to established requirements of existing methodological and data
frameworks such as for life cycle assessment and product environmental footprint.

While focusing on selected technologies and site-dependent modelling, conclusions should
provide insights related to opportunities and challenges for sectors associated with the twin
transition.

Proposals should consider the involvement of the European Commission’s Joint Research
Centre (JRC) whose contribution could consist of interacting in relation to the EC’s Raw
Materials Information System and its underlying sectorial value chain analyses in the contexts
of geopolitical foresight, life cycle assessment, and circular economy.

Stakeholders are to be selected on a justified basis to be consulted at key steps to provide
informed feedback on the modelling, data and analyses.

Climate-ecosystem interactions
Proposals are invited against the following topic(s):

HORIZON-CL5-2024-D1-01-07: Quantification of the role of key terrestrial ecosystems
in the carbon cycle and related climate effects

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 10.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

proposal requesting different amounts.

Indicative budget = The total indicative budget for the topic is EUR 20.00 million.

Type of Action Research and Innovation Actions
Eligibility The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).
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Expected Outcome: A comprehensive assessment and quantification of the role of terrestrial
biogeochemical dynamics and the role of vegetation in the carbon cycle, compared to the pre-
industrialisation situation, building on dedicated in situ data collection, novel satellite data
development, and advanced carbon cycle modelling.

Project results are expected to contribute to all of the following outcomes:

e Enhanced understanding and characterisation of the terrestrial carbon pools and fluxes,
including through taking account of hydrological exchanges, with unprecedented
accuracies and spatial scales, building on the advent of a new generation of satellite
missions (e.g., ESA’s BIOMASS, FLEX, Sentinel missions, NASA’s NISAR, GEDI,
ICESat-2 etc...), that radically change the way the terrestrial carbon cycle can be
observed.

e Improved methods for the monitoring of key ecosystems state in Europe, regarding
terrestrial carbon, including e.g. forestry, croplands, peatlands, inland water, extensive
grasslands, tundra, tidal marshes, seagrass, and mangroves, and tackling key gaps in
observations, e.g. age-structure, species richness, canopy structure (including use of
Terrestrial Laser Scanning), observations of wood density, interaction with hydrology
and exchange with the atmosphere in particular observations of biological volatile
organic compounds, CO2, CH4, N20, and black carbon/particulates emissions.

¢ Improved handling of anthropogenic management practices (land use including forestry)
in terrestrial carbon modelling, including lateral transfers of carbon (notably in the form
of harvested biomass including exports, imports, and use as well of land-water
exchange).

¢ Improved understanding of impacts on the carbon cycle of extreme events (wind throw,
drought, pest outbreaks, fire), and of the impacts of anthropogenic disturbance including
degradation and behaviour and recovery of forest post-disturbance.

e Improved consistency between top-down methods such as atmospheric inversions and
bottom-up approaches based on land-surface models, in-situ and satellite observation,
flux measurements, and national and global statistics.

e Assessment of the consistency of observation and advanced models through
benchmarking activities at multiple scales including point measurements, and satellite
observations at multiple temporal and spatial resolutions.

¢ Novel monitoring frameworks combining remote and proximate sensing techniques with
machine learning and edge computing.

Scope: The main challenge of this topic is to develop an enhanced capacity to better
characterise and reduce uncertainties of the carbon cycle related to key terrestrial European
ecosystems as a function of anthropogenic emissions, environmental forcing conditions, and
management practices. In order for this challenge to be met, actions should be performed at
spatial resolutions required to represent the mechanisms by which human interventions
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necessary to move towards net-zero carbon balance, can be quantified. Further, the dynamics
and response of vegetation to climate change, short- and long-term stress, natural dynamics
(e.g. fire), and especially change in frequency, form and severity of extreme events, need to
be better understood and quantified.

Proposals should address the above challenges through:

Coordinated European effort to expand dedicated campaigns to collect in situ-data,
including from citizen observations, on land cover, land use and related changes, and on
the main processes caused by these, to support the modelling of these changes based on
current and historical trends, and to develop empirically based scenarios connecting land
use and land cover change to carbon emissions, and sequestration potential.

Advances in land surface and carbon modelling supported by high-performance
computing capacity, allowing models to be run at unprecedented resolutions, and
accuracy, through improved data assimilation workflow from remotely sensed data and
vegetation models. The emphasis should be on area wide effect of the ecosystem’s
microbiome, and consistency across spatial and temporal resolution and with satellite
observation processes.

Extending and complementing satellite observations with elements linked to the LUCAS
survey of Eurostat, to the EU Soil Observatory (EUSO) initiatives on integrated soil
monitoring systems, and to research infrastructure e.g. eLTER and ICOS, as well as
through comparison with past data and through coordination with Earth observation
efforts (spectral signature characterisation, biophysical and biogeochemical observations
commensurate with satellite resolutions, aircraft / unmanned aerial vehicle campaigns).

Specific efforts to develop carbon and land surface models consistent with specific
variables or outputs that can be directly interfaced or compared with satellite
observations e.g. above ground biomass, soil moisture, solar induced fluorescence,
disturbance dynamics e.qg. fire, and inclusion of additional key processes (coupling with
Nitrogen and Phosphorus cycles and water, CO. fertilisation, assimilation of
photosynthesis rates from global observation for direct gross primary production
estimation).

A significant coordination effort and collaboration with the relevant activities of major
international scientific groups (e.g., IPCC, Global Carbon Project), the Copernicus
Atmosphere Monitoring Service and the ESA Carbon Science Cluster8,

This topic is part of a coordination initiative between the European Space Agency (ESA) and
the EC on Earth System Science. Under the EC-ESA Earth System Science Initiative, both
institutions aim at coordinating efforts to support complementary collaborative projects,
funded on the EC side through Horizon Europe, and on the ESA side through the ESA
FutureEO programme as part of the ESA Carbon Science Cluster.

84

https://eo4society.esa.int/communities/scientists/esa-carbon-science-cluster/
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Proposals should address the collaboration with ongoing or future ESA projects, including
those that will be funded through dedicated coordinated invitations to tender, and should
towards this end include sufficient means and resources for effective coordination.

Applicants should ensure coordination with complementary projects funded under the ESA
Carbon Science Cluster of the FutureEO programme including relevant ESA activities related
to the use of the novel BIOMASS® and FLEX® missions and potentially the Copernicus
CO,M?®" mission in the future.

85 https://earth.esa.int/eogateway/missions/biomass

86 https://earth.esa.int/eogateway/missions/flex
87

https://www.esa.int/ Applications/Observing_the Earth/Copernicus/Copernicus_Sentinel Expa
nsion_missionshttps://www.eumetsat.int/copernicus-co2m-science-support
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Destination — Cross-sectoral solutions for the climate transition

This Destination covers thematic areas which are cross-cutting by nature and can provide key
solutions for climate, energy and mobility applications. In line with the scope of cluster 5 such
areas are batteries, hydrogen 8, communities and cities 8, early-stage breakthrough
technologies as well as citizen engagement®. Although these areas are very distinct in terms
of challenges, stakeholder communities and expected impacts, they have their cross-cutting
nature as a unifying feature and are therefore grouped, if not addressed in other places of this
work programme, under this Destination.

This Destination contributes to the following Strategic Plan’s Key Strategic Orientations
(KSO):

e C: Making Europe the first digitally enabled circular, climate-neutral and sustainable
economy through the transformation of its mobility, energy, construction and production
systems;

e A: Promoting an open strategic autonomy® by leading the development of key digital,
enabling and emerging technologies, sectors and value chains to accelerate and steer
the digital and green transitions through human-centred technologies and innovations;

e D: Creating a more resilient, inclusive and democratic European society, prepared and
responsive to threats and disasters, addressing inequalities and providing high-quality
health care, and empowering all citizens to act in the green and digital transitions.

It covers the following impact areas:
¢ Industrial leadership in key and emerging technologies that work for people
o Affordable and clean energy
e Smart and sustainable transport

The expected impact, in line with the Strategic Plan, is to contribute to the “Clean and
sustainable transition of the energy and transport sectors towards climate neutrality
facilitated by innovative cross-cutting solutions”, notably through:

e Nurturing a world-class European research and innovation eco-system on batteries
along the value chain based on sustainable pathways. It includes improvement of
technological performance to increase application user attractiveness (in particular in

88 The bulk of activities are supported by the Institutional Partnership ‘Clean Hydrogen’.

8 Communities and cities are mainly supported under the Mission on Climate-Neutral and Smart Cities,
and through the co-funded Partnership ‘Driving Urban Transition’, implemented in this work
programme as a grant to identified beneficiary.

% Citizens engagement as well as social sciences and humanities are mainstreamed across multiple topics

across various Destinations in this work programme.

‘Open strategic autonomy’ refers to the term ‘strategic autonomy while preserving an open economy’,

as reflected in the conclusions of the European Council 1 — 2 October 2020.

91
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terms of safety, cost, user convenience, fast charging and environmental footprint), in
parallel supporting the creation of a competitive, circular, and sustainable European
battery manufacturing value chain (more detailed information below).

e Nurturing the development of emerging technologies with high potential to enable zero-
greenhouse gas and negative emissions in energy and transport (more detailed
information below).

A competitive and sustainable European battery value chain

Batteries will enable the rollout of zero-emission mobility and renewable energy storage,
contributing to the European Green Deal and supporting the UN SDGs by creating a vibrant,
responsible and sustainable market. Besides climate neutrality, batteries also contribute to
other UN SDGs directly and indirectly such as enabling of decentralized and off-grid energy
solutions.

The strategic pathway is, on the one hand, for Europe to rapidly regain technological
competitiveness in order to capture a significant market share of the new and fast-growing
rechargeable battery market, and, on the other hand, to invest in longer term research on
future battery technologies to establish Europe's long term technological leadership and
industrial competitiveness

The Partnership “Towards a competitive European industrial battery value chain for stationary
applications and e-mobility”, with as short name Batt4EU, to which all battery-related topics
under this Destination will contribute, aims to establish world-leading sustainable and circular
European battery value chain to drive transformation towards a carbon-neutral society.

The main impacts to be generated by topics targeting the battery value chain under this
Destination are:

e Increased global competitiveness of the European battery ecosystem through generated
knowledge and leading-edge technologies in battery materials, cell design,
manufacturing and recycling.

¢ Significant contribution to the policy needs of the European Green Deal through new
solutions for circularity and recycling of batteries.

e Accelerated growth of innovative, competitive and sustainable battery manufacturing
industry in Europe.

e Development of sustainable and safe technologies and systems for decarbonisation of
transport and stationary applications.

e Contributing to the strategic independence of Europe through investigation of alternative
battery chemistries using non-critical raw materials and efficient recycling technologies.

¢ Increasing synergies with other partnerships and initiatives.
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Emerging breakthrough technologies and climate solutions

Although the contribution of a wide range of technologies to reach climate neutrality is
already foreseeable, EU R&I programming should also leave room for emerging and break-
through technologies with a high potential to achieve climate neutrality. These technologies
can play a significant role in reaching the EU’s goal to become climate neutral by 2050.

Relevant topics supported under this Destination complement the activities supported under
Pillars 1 or I11. They address emerging technologies that can enable the climate transition with
a technology-neutral bottom-up approach. Research in this area is mostly technological in
nature but should also, where relevant, be accompanied by assessments of environmental,
social and economic impacts, by identification of regulatory needs, and by activities
supporting the creation of value chains to build up new ecosystems of stakeholders working
on breakthrough technologies.

The main expected impacts to be generated by the topic targeting breakthrough technologies
and climate solutions under this Destination are:

e Emergence of unanticipated technologies enabling emerging zero-greenhouse gas and
negative emissions in energy and transport;

e Development of high-risk/high return technologies to enable a transition to a net
greenhouse gas neutral European economy.

The following call(s) in this work programme contribute to this destination:

Call Budgets (EUR million) Deadline(s)
2023 2024
HORIZON-CL5-2023-D2-01 | 111.70 16.30 18 Apr 2023
HORIZON-CL5-2023-D2-02  42.00 05 Sep 2023
HORIZON-CL5-2024-D2-01 57.00 18 Apr 2024
HORIZON-CL5-2024-D2-02 54.00 05 Sep 2024
Overall indicative budget 153.70 127.30
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Call - Cross-sectoral solutions for the climate transition

HORIZON-CL5-2023-D2-01
Conditions for the Call

Indicative budget(s)®

Topics Typeof  Budgets (EUR = Expected EU  Indicative
Action million) contribution per  number
project (EUR of
2023 e million)® projects
expected
to be
funded

Opening: 13 Dec 2022
Deadline(s): 18 Apr 2023

HORIZON-CL5-2023-D2-01-01 RIA 21.00 Around 7.00 3
94

HORIZON-CL5-2023-D2-01-02 RIA 15.00 Around 5.00 3
95

HORIZON-CL5-2023-D2-01-03 RIA 14.00 Around 7.00 2
96

HORIZON-CL5-2023-D2-01-04 1A 15.00 Around 7.50 2
97

HORIZON-CL5-2023-D2-01-05 1A 12.00 Around 6.00 2
98

HORIZON-CL5-2023-D2-01-06 1A 10.00 Around 10.00 1

92 The Director-General responsible for the call may decide to open the call up to one month prior to or

after the envisaged date(s) of opening.

The Director-General responsible may delay the deadline(s) by up to two months.

All deadlines are at 17.00.00 Brussels local time.

The budget amounts are subject to the availability of the appropriations provided for in the general
budget of the Union for years 2023 and 2024.

% Nonetheless, this does not preclude submission and selection of a proposal requesting different
amounts.

% Of which EUR 11.02 million from the 'NGEU' Fund Source.

% Of which EUR 7.50 million from the 'NGEU' Fund Source.

% Of which EUR 7.00 million from the 'NGEU' Fund Source.

o7 Of which EUR 7.50 million from the 'NGEU' Fund Source.

%8 Of which EUR 6.00 million from the 'NGEU' Fund Source.
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99

HORIZON-CL5-2023-D2-01-07 CSA 4.00 Around 1.00 4
100101

HORIZON-CL5-2023-D2-01-08 COFUND 20.70  16.30 Around 37.00 1

Overall indicative budget 111.70 | 16.30

General conditions relating to this call

Admissibility conditions The conditions are described in General
Annex A.

Eligibility conditions The conditions are described in General
Annex B.

Financial and operational capacity and The criteria are described in General Annex

exclusion C.

Award criteria The criteria are described in General Annex
D.

Documents The documents are described in General
Annex E.

Procedure The procedure is described in General
Annex F.

Legal and financial set-up of the Grant The rules are described in General Annex G.

Agreements

A competitive and sustainable European battery value chain
Proposals are invited against the following topic(s):

HORIZON-CL5-2023-D2-01-01: Technologies for sustainable, cost-efficient and low
carbon footprint downstream processing & production of battery-grade materials
(Batt4EU Partnership)

[
Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 7.00
contribution per million would allow these outcomes to be addressed appropriately.

9 Of which EUR 5.00 million from the 'Digital, Industry and Space' budget.
100 Of which EUR 2.00 million from the 'Digital, Industry and Space' budget.
lol Of which EUR 1.00 million from the 'NGEU' Fund Source.
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project

Nonetheless, this does not preclude submission and selection of a
proposal requesting different amounts.

Indicative budget

The total indicative budget for the topic is EUR 21.00 million.

Type of Action

Eligibility
conditions

Technology
Readiness Level

Research and Innovation Actions

The conditions are described in General Annex B. The following
exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Activities are expected to achieve TRL 5 by the end of the project — see
General Annex B.

Expected Outcome: Projects are expected to contribute to all of the following outcomes:

e A European economic base which is stronger, more resilient, competitive and fit for the

green and digital transitions, by reducing strategic dependency on third countries for
critical raw materials by promoting resource efficiency.

Increased European competitiveness by offering sustainable, safe, energy efficient and
low carbon, water and biodiversity footprint battery materials production technologies
and scalable solutions and by creating new business opportunities and circular models
for European industry.

Battery-grade intermediates which are developed, produced and refined/purified in a
sustainable and socially acceptable way, improving the competitiveness and value of
European battery and mobility industries.

Proven technical feasibility of downstream processing for battery-grade materials at
larger scale, considering economic feasibility, safety, health and regulatory targets.

A stronger European battery manufacturing industry, through the implementation of
continuous processes related conditions at larger scale with reduced carbon emissions,
increased energy efficiency and more efficient resources use; (e.g. combining secondary
materials into existing primary processing).

Use of European post-mining (or post-extraction, in the case of e.g. geothermal fluids)
primary materials and secondary material sources such as tailings (e.g., as a source of
nickel, cobalt and lithium) or underutilised battery raw materials deposits and extend the
local refining capacity of battery-grade materials, to reduce the dependency on imported
materials and to limit supply risks.
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Scope: Proposals are expected to cover research and innovation activities with focus on
improved battery metal and material production, refining and recovery while minimizing
environmental impact of downstream processing by addressing all of the following points:

Developing sustainable and cost-efficient processing methods for battery-grade materials
and components, coming from either primary or secondary streams and novel
technologies for battery metals processing enabling the reduction of carbon footprint and
other emissions while increasing energy and resource efficiency; enabling thereby
vertical integration into the battery production.

Developing and demonstrating technologies to improve battery grade metals and
materials production, refining and/or recycling with efficient and stable reagent
circulation, targeting low use chemical and reducing environmental impacts from such
processes while improving recovery rate/grade and vyield considering the SRIA
objectives and KPIs, the Green Deal objectives and the proposed Batteries Regulation?
where relevant.

Addressing zero waste and zero discharge strategies for the valorisation of the generated
waste materials during the refining processes by: improving the reuse of waste where
CRM are present; Increasing the sustainability of batteries materials by reducing the use
of chemicals and energy use in the downstream processing considering the objectives of
the proposed Batteries Regulation as evaluated by LCA or similar approaches; using safe
and low impact disposal methodologies for those materials that cannot be recycled.

Pre-assessing recycling concepts by their life cycle sustainability and safety impacts (in
line with Safe and Sustainable by Design Framework% to be set by the Commission for
assessing safety and sustainability of chemicals and materials and which should be
considered as a reference in the proposal) and studying overall techno-economical
solutions for recovery systems in order to minimize cost, environmental impact and
system losses.

Addressing understanding of physico-chemical mechanisms for more sustainable
hydrometallurgical steps in order to propose significant processes’ improvements to
reduce significantly water effluents quantities and chemical reagents.

Implementing of continuous process for cathode active materials and precursors
synthesis related conditions at larger scale.

Plans for the exploitation and dissemination of results for proposals submitted under this topic
should include a strong business case and sound exploitation strategy, as outlined in the

102

103

COM(2020) 798 final, Proposal for a Regulation of the European Parliament and of the Council
concerning batteries and waste batteries, repealing Directive 2006/66/EC and amending Regulation
(EU) No 2019/1020

See documents defining the SSbD framework and criteria on: https://ec.europa.eu/info/research-and-
innovation/research-area/industrial-research-and-innovation/key-enabling-technologies/advanced-
materials-and-chemicals_en
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introduction to this Destination. The exploitation plans should include preliminary plans for
scalability, commercialisation, and deployment (feasibility study, business plan).

Proposals should indicate to which chapters of the Strategic Research and Innovation Plan for
chemicals and materials'® they will contribute.

Projects may collaborate and/or contribute to the activities of the Coordination and Support
Action defined under the topic HORIZON-CL5-2022-D2-01-08.

International cooperation with Africa, the Mediterranean Region, and the United States is
encouraged.

This topic implements the co-programmed European Partnership on Batteries (Batt4EU). As
such, projects resulting from this topic will be expected to report on the results to the
European Partnership on Batteries (Batt4EU) in support of the monitoring of its KPIs.

HORIZON-CL5-2023-D2-01-02: New processes for upcoming recycling feeds (Batt4EU
Partnership)

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 5.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

proposal requesting different amounts.

Indicative budget  The total indicative budget for the topic is EUR 15.00 million.

Type of Action | Research and Innovation Actions
Eligibility The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

The Joint Research Centre (JRC) may participate as member of the
consortium selected for funding.

Technology Activities are expected to achieve TRL 4 by the end of the project — see
Readiness Level General Annex B.

Expected Outcome: Projects are expected to contribute to all of the following outcomes:

104 https://ec.europa.eu/info/research-and-innovation/research-area/industrial-research-and-innovation/key-
enabling-technologies/advanced-materials-and-chemicals_en
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e A European economic base which is stronger, more resilient, competitive and fit for the
green and digital transitions, by reducing strategic dependencies for critical raw
materials by promoting a circular economy.

e The development of recycling technologies targeting upcoming recycling feeds and
producing high quality precursors, semi-products and battery materials enabling their use
in the battery production and other production processes.

e Achievement of the recycling efficiency and material recovery targets as described in the
proposed Batteries Regulation!® by industries, especially for low metal and low material
value components.

e Recycling chains with a cost-effective process in comparison with primary materials.

o Safeguarding of the sustainability, low CO2 footprint, low chemicals usage and minimal
emissions of newly developed recycling processes.

Scope: Proposals should focus on improved and verified circularity of collected, dismantled
and pre-treated battery waste feeds (Strong interaction with call “Advanced sustainable and
safe pre-processing technologies for End-of-Life batteries recycling (2024)” is encouraged).
All recycling concepts should address waste stream(s) in question in a comprehensive
manner, aiming at the maximal recovery of input elements and components, rather than
selected fractions. Focus on all concepts should be kept on recycling process development
considering specific areas of improvement for each of the possible processes of battery
recycling; a maximised material recovery and recycling efficiency, operational energy
efficiency, less waste water, mass- and energy balance, purity of the recycled material and
verified holistically decreased carbon footprint supported by life cycle assessment. Battery
development is out of the scope, interaction with other projects is, however, encouraged.

The following issues should be addressed:

e New recycling concepts targeting the recycling of economically low value materials,
(e.g. from Lithium-iron phosphate or sodium-ion ...) are expected to be covered. To
enable recycling of low value battery compositions, new recycling concepts should be
developed, including direct recycling routes that may include selective material recovery
technologies and the reconditioning of the active materials. The additional recovery and
recycling of non-cathode component materials are encouraged.

e Highly efficient recycling of battery manufacturing scrap, whether emanating from lab-
scale or large production, are expected to be covered, for example including direct
recycling concepts to re-introduce the materials in the battery production chain,
including the handling and processing of relevant semi-material.

In addition, at least one of the following issues are expected to be addressed:

105 COM(2020) 798 final, Proposal for a Regulation of the European Parliament and of the Council
concerning batteries and waste batteries, repealing Directive 2006/66/EC and amending Regulation
(EU) No 2019/1020
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e Highly robust or flexible processes for the recycling of material streams of varying
composition and quality may be covered.

e Material feeds from other industries (e.g. Ni/Co rich materials) may be introduced into
the recycling concepts.

e Material feeds from future battery technologies with an expected market introduction no
later than 2025 may be included.

e The processing of side streams (e.g. waste waters and other waste products) may be
targeted.

All proposed recycling concepts are expected to be pre-assessed for their economical,
ecological and safety impact.

This topic is building upon the BATTERY 2030+ Roadmap
(https://battery2030.eu/research/roadmap/). Projects are expected to collaborate and contribute
to the activities of the Coordination and Support Action defined under the topic HORIZON-
CL5-2022-D2-01-08. The proposal is expected to cover the contribution and collaboration to
the Coordination and Support Action.

Proposals are encouraged to establish links with those submitted under topic HORIZON-CL5-
2024-D2-01-01, “Advanced sustainable and safe pre-processing technologies for End-of-life
(EOL) battery recycling”.

Plans for the exploitation and dissemination of results for proposals submitted under this topic
should include a strong business case and sound exploitation strategy, as outlined in the
introduction to this Destination. The exploitation plans should include preliminary plans for
scalability, commercialisation, and deployment (feasibility study, business plan).

Proposals should indicate to which chapters of the Strategic Research and Innovation Plan for
chemicals and materials'® they will contribute.

Proposals could consider the involvement of the European Commission's Joint Research
Centre (JRC) whose contribution could consists of providing added value regarding various
aspects of battery sustainability.

This topic implements the co-programmed European Partnership on Batteries (Batt4EU). As
such, projects resulting from this topic will be expected to report on the results to the
European Partnership on Batteries (Batt4EU) in support of the monitoring of its KPIs.

HORIZON-CL5-2023-D2-01-03: Advanced digital twins for battery cell production lines
(Batt4EU Partnership)

Specific conditions

106 https://ec.europa.eu/info/research-and-innovation/research-area/industrial-research-and-innovation/key-
enabling-technologies/advanced-materials-and-chemicals_en
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Expected EU The Commission estimates that an EU contribution of around EUR 7.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

proposal requesting different amounts.

Indicative budget  The total indicative budget for the topic is EUR 14.00 million.

Type of Action Research and Innovation Actions
Eligibility The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Technology Activities are expected to achieve TRL 4-5 by the end of the project —
Readiness Level see General Annex B.

Expected Outcome: Projects are expected to contribute to all of the following outcomes:

The understanding of digital twins as systems with automated data acquisition,
connected digital models and value-adding applications.

The capacity to go beyond single process consideration with potential perspective on the
process chain.

The implementation and the transfer of digital twins into existing and future battery cell
production plants.

Safety and security, scalability, explainability, computational speed as well as
contributions to sustainability of battery cell production.

Optimise product quality, improving the resource efficiency and, consequently, the
production time and cost of battery cells in the manufacturing process at the targeted
scale.

Scope: The battery production chain consists of diverse multi-disciplinary, rather novel
processes with numerous influencing factors and interdependencies. Digital twins, as a core
element of the accelerating digitisation in manufacturing, bear the potential to improve
planning and operation of current and future battery production system. With their connection
of advanced digital models and most up-to-date data, decision support or even autonomous
control of battery production processes and process chains is enabled. First applications can
be found in research and partly also in industrial practice — however, those still tend to be
rather specific, covering just selected aspects of digital twins (e.g. just specific models) and
are often hardly transferable between production stages and between different battery
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configurations in terms of the underlying IT architectures and models. Proposals are expected
to address all following points:

1.

Developing digital twins of battery cell manufacturing routes at pilot line level that
incorporate appropriate models but also their connection to real manufacturing plants,
e.g. to support process development and operation, battery cells optimisation, accelerate
the set-up of effective manufacturing processes for the next generation battery cells or to
demonstrate the capability for predictive maintenance.

Design robust digital tools integrating multi-physics, data-driven models and hybrid
modelling.

Flexible Digital Twins capable to evolve to different battery chemistries, new disruptive
materials as well as new manufacturing processes (the model would be chemistry neutral
so easily adaptable to new disruptive materials and chemistries).

Verify the transferability from pilot to production plant level.

Propose applications that will enable to overcome single process considerations towards
process chain perspectives.

Implementation of the sensorisation of the manufacturing plant and automatisation of the
data acquisition.

Ensuring greater interoperability, by implementing available data standards®®’, e. g.,
Modelling-Data (MODA) and Characterisation Data (CHADA), as well as, a common
semantic framework, like The European Materials Modelling Ontology (EMMO) and
the battery interface ontology (BattINFO).

Promote the control and decision making of the manufacturing chain.

Aspects like safety and security, explainability of models as well as contributions to
sustainability of battery production will be addressed.

This call topic addresses the need of increasing the level of autonomy to the whole battery cell
value chain (with special emphasis in the manufacturing). Plans for the exploitation and
dissemination of results for proposals submitted under this topic should include a strong
business case and sound exploitation strategy, as outlined in the introduction to this
Destination. The exploitation plans should include preliminary plans for scalability,
commercialisation, and deployment (feasibility study, business plan).

This topic is building upon the BATTERY 2030+ Roadmap®® and will build upon the shared
data infrastructure, standards and protocols developed within this initiative, and in particular
the BIG-MAP® project. Projects are expected to collaborate and contribute to the activities
of the Coordination and Support Action defined under the topic HORIZON-CL5-2022-D2-

107
108
109

See https://emmc.eu
https://battery2030.eu/research/roadmap/

https://www.big-map.eu/
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01-08. The proposal will cover the contribution and collaboration to the Coordination and
Support Action.”

This topic implements the co-programmed European Partnership on Batteries (Batt4EU). As
such, projects resulting from this topic will be expected to report on the results to the
European Partnership on Batteries (Batt4EU) in support of the monitoring of its KPIs.

HORIZON-CL5-2023-D2-01-04: Battery management system (BMS) and battery system
design for stationary energy storage systems (ESS) to improve interoperability and
facilitate the integration of second life batteries (Batt4EU Partnership)

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 7.50
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

proposal requesting different amounts.

Indicative budget ~ The total indicative budget for the topic is EUR 15.00 million.

Type of Action Innovation Actions
Eligibility The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation

and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

‘ The Joint Research Centre (JRC) may participate as member of the
consortium selected for funding.

Technology Activities are expected to achieve TRL 6-7 by the end of the project —
Readiness Level see General Annex B.

1
Legal and " The rules are described in General Annex G. The following exceptions
financial set-up of  apply:
the Grant The funding rate is 60% of the eligible costs, except for non-profit legal
Agreements entities where the funding rate is up to 100% of the total eligible costs.

Eligible costs will take the form of a lump sum as defined in the
Decision of 7 July 2021 authorising the use of lump sum contributions
under the Horizon Europe Programme — the Framework Programme for
Research and Innovation (2021-2027) — and in actions under the
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Research and Training Programme of the European Atomic Energy
Community (2021-2025). 19,

Expected Outcome: Projects are expected to contribute to all of the following outcomes:

Battery pack and Battery Management System (BMS) design for single module
operation or recombination (reconfiguration) of modules or battery packs for
consolidated and new battery technologies.

Safe, accessible and reliable operation of batteries and compatible with the battery
passport concept.

Battery system design to enable disassembly and reconfiguration for second life.

Development of fast and efficient qualification strategies and assessment of Electric
Vehicle (EV) batteries for second life applications and quantify it with respect to state of
the art in terms of time and efficiency.

Reduction of 30% of repurposing/refurbishment cost for adapting EV batteries to
stationary applications in second life.

Environmental impact assessment, from both positive and negative aspects, for adapting
EV batteries to second life applications.

Impact in the European economy by a growth of the market and employment, by
facilitating the uptake of stationary ESS Feasibility of operation in the batteries extended
life domain (second life).

Scope: This topic aims at developing an open and interoperable BMS and suitable battery
system design for stationary ESS, enabling a better integration of second life applications for
used batteries. To strengthen European battery production ecosystem, projects are encouraged
to implement batteries produced in Europe, especially with respect to 1st life batteries, at
large or pilot plant scale.

In order to fulfil these objectives, activity in all of the following fields is expected:

The BMS could be used for first and second life batteries in stationary applications, e.g.,
microgrids, uninterrupted power supply, hybrid (different types of chemistries and
batteries, multi-battery management systems) and circular power system, ensuring safety
during operation.

The BMS and system design should be technology agnostic and not exclusive to second
life EV batteries and should ideally cover consolidated technologies as well as new

110

This decision is available on the Funding and Tenders Portal, in the reference documents section for
Horizon = Europe, under  ‘Simplified costs  decisions’ or  through  this link:
https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/horizon/guidance/Is-
decision_he_en.pdf
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battery technologies. Pending amendments to Renewable energy directive to be taken
into account regarding BMS development.

Development and validation of open-source algorithms and BMS, allowing for the
integration of second life batteries including approaches as semi-empirical, data-driven,
and multi-physics supported battery state estimators. Recommendations for the
development of standards related to the battery state defining parameters, e.g., State of
Health and safety assessment at the end of first life applications.

Development of BMS software that can be adapted via firmware update to other
communication protocols, estimation algorithms and models.

Development of functionalities focused on increasing the reliability during the second
life application, e.g., prediction of remaining useful life, self-diagnostic algorithm for
assessment of second life use suitability and BMS connectivity to track batteries during
second life application.

Recommendation to standardisation of a BMS public structure and access to public SOX
in order to ease the second use of a battery. The goal is expected to lead to an agreement
of a minimum set of data requirements, duly justified, to be provided by the batteries and
let the industry define the best procedure to provide this set of data and link up with
battery passport concept.

Development and demonstration of strategies to recombine optimally and safely used
batteries to be operated in second life, with special focus on advanced critical event
control and mitigation systems. Recommendations for standardisation of second life
battery system design for stationary applications based on packs, type of chemistry and
cell.

Design of accessible and adaptable BMS in order to customize the BMS to the
requirements of the second life use case, including improved battery models for
improved BMS design.

Demonstration of battery operation in second life use according to TRLS.

Projects are expected to share information with projects emanating from topic
HORIZON-CL5-2023-D2-02-03 where relevant and conform to all relevant EU
standardisation requirements.

The proposal should take into account pending amendments to the Renewable Energy
Directive, including Article 20A dealing with access to battery SOX information.

Proposals are expected to establish links with the results of the following topics -
HORIZON-CL5-2022-D2-01-09: Physics and data-based battery management for
optimised battery utilisation (Batteries Partnership), HORIZON-CL5-2022-D2-01-10:
Streamlined collection and reversed logistics, fully automated, safe and cost-efficient
sorting, dismantling and second use before recycling (Batteries Partnership) and
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HORIZON-CL5-2022-D2-01-05: Next generation technologies for High-performance
and safe-by-design battery systems for transport and mobile applications (Batteries
Partnership), LC-SC3-ES-6-2019 - Research on advanced tools and technological
development. They should specifically address BMS and system design issues that affect
stationary Energy Storage Systems (ESS) and in particular, the integration of used
batteries as a second life application.

Plans for the exploitation and dissemination of results for proposals submitted under this topic
should include a strong business case and sound exploitation strategy, as outlined in the
introduction to this Destination. The exploitation plans should include preliminary plans for
scalability, commercialisation, and deployment (feasibility study, business plan) indicating
the possible funding sources to be potentially used (in particular the Innovation Fund).

Proposals could consider the involvement of the European Commission's Joint Research
Centre (JRC) whose contribution could consists of performing experimental or desk-top
research on battery performance or safety.

This topic implements the co-programmed European Partnership on Batteries (Batt4EU). As
such, projects resulting from this topic will be expected to report on the results to the
European Partnership on Batteries (Batt4EU) in support of the monitoring of its KPIs.

HORIZON-CL5-2023-D2-01-05: Hybrid electric energy storage solutions for grid
support and charging infrastructure (Batt4EU Partnership)

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 6.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

proposal requesting different amounts.

Indicative budget  The total indicative budget for the topic is EUR 12.00 million.

Type of Action | Innovation Actions

I
Eligibility The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Technology Activities are expected to achieve TRL 7 by the end of the project — see
Readiness Level General Annex B.

Expected Outcome: Projects are expected to contribute to all the following outcomes:
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e Demonstration of hybrid energy storage technologies for long duration storage (from at
least 12 hours to days) and provision of multiple grid services with improved technical
performances (increased power and energy density with respect to single electrical
energy storage system +20%, reduced storage system losses -10%, improved HESS
cycle life +15%, improved reliability and availability +15%), sustainability, as well as
increased safety during operation, transport and storage.

e Enable improved levelized cost of storage supported by design optimisation and optimal
service stacking, putting the cost of storage on the path to fall below 0.05 €/kWh/cycle
by 2030 (for storage durations > 12 hours) while reducing the use of critical raw
materials (CRMs).

e Creating synergies between producers and strengthening the European Battery
Ecosystem, improving the European battery value chain and thus contributing to the EU
climate neutrality objectives.

¢ Increasing digitalisation of energy storage systems from design to operation phase
enabling a faster development and optimal use in grid applications.

e The establishment of multi-service approaches to energy storage reducing costs and
increasing benefits for the European electricity system.

e Promoting an increased reliability and resilience of the electricity system by
demonstrating new multi-purpose energy storage solutions.

Scope: The objective is to design and demonstrate in at least three different use cases a
Hybrid Energy Storage System (HESS) capable of long duration storage and provision of
multiple services for supporting the electrical grid and EV charging infrastructure.

In particular, proposals are expected to:

e Design and demonstrate a sustainable and safe HESS either combining different battery
technologies, including next-gen technologies, or combining batteries and other
electrostatic/electrochemical storage technologies (e.g., supercapacitors) aiming at
providing long duration storage while ensuring the possibility of service-stacking and
enabling ultra-fast services. Use of second life battery modules is within the scope. The
proposed storage solution should be scalable and modular and show clear innovation
with respect to the state of the art (new materials or new designs), always bearing in
mind the objectives of sustainability and performance. Proper power conversion devices
should be selected or customized for enabling an efficient operation of the hybrid storage
in grid-connected, grid-following and grid-forming modes.

o Perform a life cycle assessment of the HESS starting from the design phases to ensure its
sustainability along the entire value chain, also avoiding, whenever possible, or limiting
the use of CRMs.
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e Develop physics-based and data-driven digital models of HESS supporting optimal
design, and real-time management and diagnosis as well as facilitating the inclusion of
storage in grid-planning processes considering forecasted weather conditions, production
and consumption. Models should allow the combination of different battery technologies
based on specific use cases.

e Develop and validate management policies and control systems (battery management
systems and energy management systems) for HESS that maximise the benefits of a
hybrid storage, facilitate asset management and participation in electricity and service
markets. Pending amendments to the Renewable Energy Directive to be taken into
account in development of the BMS.

e Demonstrate HESS usage in at least three different use cases in collaboration with
relevant stakeholders (e.g., DSO, EV charging infrastructure owners) and its integration
in standard grid architectures (Smart Grids Architecture Model — SGAM) ensuring
interoperability for most use cases of energy storage systems (e.g., provision of services
to the European grid, supporting islanded and weak distribution grids, load levelling for
charging stations).

e Analyse business cases of the proposed hybrid solution considering electricity and
balancing markets of three representative EU Member States/Associated Countries, also
assessing the applications where HESS provides improved techno-economic
performances compared to non-is hybridized storage systems.

Proposals are expected to establish links with projects funded under the following topic:
HORIZON-CL5-2022-D3-01-10 - Interoperable solutions for flexibility services using
distributed energy storage.

The selected projects are expected to contribute to the BRIDGE initiative !, actively
participate to its activities and allocate up to 2% of their budgets to that end. Additional
contributions to the ‘Alliance for Internet of Things Innovation’ (AIOTI) and other relevant
activities (e.g. clusters of digital projects and coordinating actions) might be considered, when
relevant.

Plans for the exploitation and dissemination of results for proposals submitted under this topic
should include a strong business case and sound exploitation strategy, as outlined in the
introduction to this Destination. The exploitation plans should include preliminary plans for
scalability, commercialisation, and deployment (feasibility study, business plan) indicating
the possible funding sources to be potentially used (in particular the Innovation Fund).

International cooperation with USA, Australia, Africa or India is encouraged.

This topic implements the co-programmed European Partnership on Batteries (Batt4EU). As
such, projects resulting from this topic will be expected to report on the results to the
European Partnership on Batteries (Batt4EU) in support of the monitoring of its KPIs.

1l https://www.h2020-bridge.eu/
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Cross-cutting
Proposals are invited against the following topic(s):

HORIZON-CL5-2023-D2-01-06: Open Pilot Line/Test Bed for hydrogen

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 10.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

proposal requesting different amounts.

Indicative budget = The total indicative budget for the topic is EUR 10.00 million.

Type of Action Innovation Actions
Eligibility The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Expected Outcome: Project results are expected to contribute to all of the following expected
outcomes:

e Contribute to the goals of the European Hydrogen strategy to support the European
Green Deal and progress towards climate neutrality by 2030.

e Provide services for testing innovative hydrogen production technology leading to
technology upscaling, reducing cost, accelerating time to the market, and reducing
investment risk.

e Contribute to the creation of an industrial ecosystem of green hydrogen production
technology providers.

Scope: The Staff Working Document on hydrogen highlighting the EU R&I support for
implementing the Green Deal hydrogen strategy and contributing to a roadmap of actions
called for better synergies at European and national level as well as between European and
Member States programmes and activities. A single-entry approach for testing hydrogen
production technology was identified as the Open Innovation Test Bed (OITB).

Open Innovation Test Beds were first conceived in the Horizon 2020 work programme. They
are entities, established in at least three Member States or Associated Countries, offering
access to physical facilities, capabilities and services required for the development, testing
and upscaling of technology in industrial environments. OITBs will upgrade existing or
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support the setting of new public and private test beds, pilot lines, and demonstrators to
develop, test and upscale technologies and services for new innovative products for specific
technology domains.

The applicants are required to implement the set-up of an Open Innovation Test Bed (OITB)
for hydrogen production technologies. The proposal should address the following:

e Provide services for testing of emerging hydrogen production technologies mentioned in
the Agenda Process SRIA, It will cover all activities from the prototyping to industrial
production, and especially the testing in an industrial environment, the validation of the
characteristics H2 production technologies and the control of the respect of legal and
regulatory constraints.

e Provide a technology assessment base line for future developments of the technology
being tested.

e Provide an assessment of the circularity of the technology being tested as well as
potential domains for increasing its sustainability /Ensure that the innovations tested
contribute to sustainability considering circularity in the design phase, less (or no) use of
(critical) raw materials and decreasing negative environmental and social impacts.

e The OITB needs to be operational within the first six month of the start of the project.

Access to the OITB opened to all potential customers. Open access in this context means that
any interested party, from Europe and globally, can access test beds' facilities and services
independently whether they are part of the consortium or not. It is critical that any interested
party from the EU or Associated Countries can access the test beds at fair conditions and
pricing and with transparent and mutual obligations with regards to, for instance, security,
safety and intellectual property rights.

It is expected that SMEs will have access the test beds at the same conditions as any other
entity from the EU or Associated Countries. For SMEs as core targeted user group, the test
beds will offer a range of services which are of specific interest to them, e.g. regulatory
support and the development of innovative materials that SMEs frequently cannot afford on
their own. Proposals should demonstrate a solid and measurable outreach strategy towards
SMEs and innovators outside the consortium.

As OITB aims at providing a full service along all the steps of the technological development
of a physical innovation, all needed expertise has to be provided to users through a Single-
Entry Point (SEP). The SEP is a separate legal entity of which the legal structure is up to the
partners involved; however, the consortium needs to come up with a convincing structure that
shows its capacity to work together as well as ensure sustainability during the implementation
of the grant. If necessary, each test bed will acquire complementary services from other

12 https://www.clean-hydrogen.europa.eu/system/files/2022-
02/Clean%20Hydrogen%20JU%20SRI1A%20-%20approved%20by%20GB%20-
%20clean%20for%20publication%20%281D%2013246486%29.pdf
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entities, for instance on characterisation and or modelling, in order to offer a full-service
package to users.

The proposal needs to present a credible business plan aiming at future sustainability and
operation of the OITB, included after the grant ends. It should set a framework for the
definition of the access conditions to their facilities and services respecting transparency and
fair access conditions.

Projects should collaborate with the Clean Hydrogen Joint Undertaking on aspects that
require integration of hydrogen and are expected to contribute and participate to the activities
of the TRUST database and the hydrogen observatory. Where applicable, proposals are
expected to complete and/or extend the range of Open Innovation Test Beds that are existing
or under development, including those funded under topic HORIZON-CL4-2022-
RESILIENCE-01-20.

HORIZON-CL5-2023-D2-01-07: Support for the deployment of R&I results for climate
mitigation. Synergies with the ETS Innovation Fund

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 1.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

| proposal requesting different amounts.

Indicative budget ‘ The total indicative budget for the topic is EUR 4.00 million.

Type of Action Coordination and Support Actions
Eligibility ‘The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Legal and The rules are described in General Annex G. The following exceptions
financial set-up of  apply:

the Grant Eligible costs will take the form of a lump sum as defined in the
Agreements Decision of 7 July 2021 authorising the use of lump sum contributions

under the Horizon Europe Programme — the Framework Programme for
Research and Innovation (2021-2027) — and in actions under the
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Research and Training Programme of the European Atomic Energy
Community (2021-2025). 13,

Expected Outcome: Project outputs and results are expected to contribute to all of the
following outcomes:

e Further developing the innovation pipeline from system demonstration to deployment
stage for innovation in the EU and Associated Countries.

e Developing scientifically sound mature proposals for the deployment of technological
solutions to reduce Greenhouse Gas emissions.

e Establishing synergies between different EU R&I funding programmes.
e Contribute to the REPowerEU plan, as well as the overall EU climate targets.

Scope: The aim of this topic is to promote and facilitate technologically, financially, and
operationally mature projects from Horizon 2020 to reach deployment phase by means of
developing synergies with other EU funding programmes, namely the ETS Innovation Fund.

The topic aims to support four separate coordination and support actions (CSA), each
respectively focussing on one of the following areas:

e Low-carbon technologies in energy-intensive industries,
e Carbon capture, use and storage (CCUS)*4,

e Renewable energy generation.

e Energy storage & hydrogen.

For each individual CSA, consortia should include partners from at least 3 different Horizon
2020 projects having developed mature technological innovations'®® with high potential of
deployment under IF18117 However, depending on the specific sector the consortium focuses
on, and on the number of Horizon 2020 projects that have already reached an adequate stage
of maturity, a higher number of Horizon 2020 projects represented per individual consortium
is preferred.

13 This decision is available on the Funding and Tenders Portal, in the reference documents section for
Horizon  Europe, under  ‘Simplified costs  decisions’ or  through  this link:
https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/horizon/guidance/ls-
decision_he_en.pdf

14 Proposals may include CCU, CCS or CCUS approaches.

15 In particular projects aiming at a high TRL level, e.g Horizon 2020 Innovation actions
116 https://ec.europa.eu/clima/eu-action/funding-climate-action/innovation-fund/large-scale-projects_en
17 https://ec.europa.eu/clima/eu-action/funding-climate-action/innovation-fund/small-scale-projects_en

Part 8 - Page 104 of 535


https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/horizon/guidance/ls-decision_he_en.pdf
https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/horizon/guidance/ls-decision_he_en.pdf
https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/horizon/guidance/ls-decision_he_en.pdf
https://ec.europa.eu/clima/eu-action/funding-climate-action/innovation-fund/large-scale-projects_en
https://ec.europa.eu/clima/eu-action/funding-climate-action/innovation-fund/small-scale-projects_en

Each CSA should produce as the final output a number*'® of sound proposals'*® (including
detailed plans for scalability, commercialisation, and financial models) to be presented to the
IF.

Consortia should mobilise (either through internal competences in the consortia or through
outsourcing) the needed expertise for the preparation of sound proposals, keeping in mind the
ETS IF evaluation criteria: 1) Project maturity, 2) GHG emissions avoidance potential, 3)
Degree of innovation, 4) Degree of technical, financial, and operational synergies within the
consortium.

Each proposal should also contribute to the development and operationalisation of a
continuous innovation pipeline from Horizon 2020 innovations to deployment. For this,
proposals should:

e Work in collaboration with key R&I organisations and industrial associations in their
respective areas including Horizon Europe public-private partnerships such
Processes4Planet, Clean Steel, Clean Hydrogen Joint Undertaking, and Clean Energy
Transition/Batt4EU.

e Devote sufficient resources to collaborate among the proposals selected in the different
areas in particular to organise joint activities to promote the mobilisation of the financial
and technical expertise needed for the elaboration of sound IF proposals.

e Organise joint open events within their specific area with key industrial stakeholders to
share lessons learnt and to promote synergies between Horizon Europe and the IF (e.g.
organising open key information dissemination workshops with a larger group of
Horizon 2020 projects).

e Cooperate with IF to seek advice and give feedback on lessons learnt to EU innovation
funding opportunities, and to prepare a written report detailing the process and
achievements within the respective specific area.

Whilst the topic primarily focuses on supporting the project pipeline from Horizon 2020 to
the Innovation Fund, the scope of this topic is not limited to the Innovation Fund, and the
promotion of projects to deployment including other relevant funding means either at EU or
national/regional levels (such as Regional & Cohesion funds, Recovery and Resilience
Facility, Important Projects of Common European Interest) is also desirable.

Communities and Cities

Proposals are invited against the following topic(s):

118 The final number will be decided by the consortia depending on the specific sector and the number of
mature projects funded by Horizon 2020.
19 Individual proposals for the IF will not be considered public deliverables to ensure full confidentiality.
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HORIZON-CL5-2023-D2-01-08: Driving Urban Transition Co-funded Partnership

Specific conditions

Expected EU
contribution per
project

The Commission estimates that an EU contribution of around EUR
37.00 million would allow these outcomes to be addressed appropriately.
Nonetheless, this does not preclude submission and selection of a
proposal requesting different amounts.

Indicative budget

The total indicative budget for the topic is EUR 37.00 million.

Type of Action

Eligibility
conditions

Programme Co-fund Action

The conditions are described in General Annex B. The following
exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

The proposal must be submitted by the coordinator of the consortium
funded under HORIZON-CL5-2021-D2-01-16: Co-Funded Partnership:
Driving Urban Transitions to a sustainable future (DUT). This eligibility
condition is without prejudice to the possibility to include additional
partners.

Procedure

The procedure is described in General Annex F. The following
exceptions apply:
The evaluation committee will be composed partially by representatives
of EU institutions.

If the outcome of amendment preparations is an award decision, the
coordinator of the consortium funded under the grant agreement that was
established in response to the call topic HORIZON-CL5-2021-D2-01-16
will be invited submit an amendment to the grant agreement, on behalf
of the beneficiaries.

Legal and
financial set-up of
the Grant
Agreements

The rules are described in General Annex G. The following exceptions
apply:
This action is intended to be implemented in the form of an amendment

of the grant agreement concluded pursuant to topic HORIZON-CL5-
2021-D2-01-16.

For the additional activities covered by this action:

e The funding rate is 30 % of the eligible costs.

e Beneficiaries may provide financial support to third parties
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(FSTP). The support to third parties can only be provided in the
form of grants. Financial support provided by the participants to
third parties is one of the primary activities of this action in order
to be able to achieve its objectives. The EUR 60 000 threshold
provided for in Article 204(a) of the Financial Regulation No
2018/1046 does not apply. The maximum amount of FSTP to be
granted to an individual third party is EUR 5.000.000. This
amount is justified since provision of FSTP is the primary activity
of this action and it is based on the extensive experience under
predecessors of this partnership.

The starting date of the grant awarded under this topic may be as of the
submission date of the application. Applicants must justify the need for a
retroactive starting date in their application. Costs incurred from the
starting date of the action may be considered eligible (and will be
reflected in the entry into force date of the amendment to the grant
agreement).

Total indicative
budget

The total indicative budget for the co-funded European Partnership is
EUR 130 million for the period 2021-2027.

Expected Outcome: This topic is for continuation of the Driving Urban Transition (DUT) co-

funded partnership to enable it to roll out its full strategy and action plan and assist cities in
their sustainability and climate neutrality transitions and by doing so enable the EU to achieve
targets set out by the European Green Deal and fulfil its commitments related to the UN
Agenda 2030, the Urban Agenda for the EU, the Habitat 111 New Urban Agenda and the Paris
Agreement, European cities need to engage urgently in sustainability and climate-neutrality

transitions.

The partnership is expected to contribute to all of the following expected outcomes:

e Enhanced multi-level cooperation and alignment on R&I on sustainable urban
development across and within cities, regions and countries, including international
outreach and cooperation with other networks and initiatives.

e Strengthen Europe as a role model for R&I on sustainable urban development.

¢ Innovative, cross-sectoral and inclusive urban governance, policy and decision-making
harnessing the full potential of social science and citizens’ engagement in the city

making process.

e Sustainable, climate-neutral, safe, resilient, socially inclusive, liveable and attractive
neighbourhoods, towns and cities with reduced environmental footprint and enhanced
well-being and quality of life for citizens.

Part 8 - Page 107 of 535



e Local authorities, municipalities, business, social partners, civil society, knowledge
institutions and citizens empowered with necessary capacity, knowledge, skills and tools
to actively engage in sustainability and climate-neutrality transitions.

e Science and evidence-based implementation of the European Green Deal, the Urban
Agenda for the EU and other European, national, regional and local urban-relevant
policies and strategies.

Scope: The objective of this action is to continue to provide support to the European “Driving
Urban Transition” Co-funded Partnership identified in the Horizon Europe Strategic Plan
2021-2024 and first implemented under the topic HORIZON-CL5-2021-D2-01-16: Co-
Funded Partnership: Driving Urban Transitions (DUT), and in particular to fund additional
activities (which may also be undertaken by additional partners) in view of its intended scope
and duration, and in accordance with Article 24(2) of the Horizon Europe Regulation.

The proposal should capitalise upon new collaboration opportunities offered by the
Association Agreements to Horizon Europe, the “Climate neutral and smart cities” mission
and the global Urban Transitions Mission (UTM) mission of Mission Innovation to enhance
its expertise, capacities, critical mass and broaden its geographical coverage and outreach
capacity. With respect to the latter, mutually benefitting international outreach, collaboration
and cooperation with global and international cities and research funding networks should be
pursued to align strategies and research agenda and promote scientific evidence and good
practice for urban policy on international level.

Taking into account that the present action is a continuation of the topic HORIZON-CL5-
2021-D2-01-16 and foresees an amendment to an existing grant agreement, the proposal
should describe plans, activities and initiatives that would enable the DUT to ensure, as
appropriate, a seamless pursuance of its strategy, objectives and actions to fill important gaps
in knowledge, evidence, innovation, technology, data, capacity and skills, integrated
approaches, foster inclusive and participatory governance structures and assist cities at
European (and, as appropriate, global level) in designing and implementing their
sustainability and climate neutrality transitions.

It should, in particular, describe in detail the additional activities (including additional
partners) to be covered by the award, and justify their necessity and added value as compared
to currently undertaken ones, whilst accounting for the state-of-progress and the evolution in
relevant EU and international policy frameworks and urban initiatives. The proposed
additional activities (including additional partners) to be covered by the award should also be
presented in a separate document in terms of how they would be reflected in the existing grant
agreement.

The proposal should elaborate on modalities to scale-up synergies with the works of the
NetZeroCities mission platform and relevant projects such as the CapaCITIES networks, the
CRAFT platform, the looming Global Knowledge Exchange Centre and, as appropriate, with
the missions supporting TRAMI project, to underpin the implementation of the “Climate
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neutral and smart cities” mission and ensure coherence and complementarity of activities and
leverage of knowledge and investment possibilities.

Furthermore, concrete actions should be envisaged to enhance collaboration and synergies
with other Horizon Europe neighbouring European Partnerships such as Clean Energy
Transitions (CET), Built environment and construction (Built4People), Rescuing biodiversity
(Biodiversat), Safe and Sustainable Food Systems, Towards Zero Emission Road Transport
(2ZERO), Cooperative, Connected and Automated Mobility (CCAM), EIT Urban Mobility
and Water4All.

Interfaces to public procurement and investment programmes and links with Urban Innovative
Actions (UIA) under the Urban Agenda for the EU, European Urban Initiative (EUI) under
cohesion policy, ESIF, private funds, etc. should be explored to support take-up and larger
scale implementation of tested approaches and solutions.

The consortium which applied to and received funding under the topic HORIZON-CL5-2021-
D2-01-16 is uniquely placed to submit a proposal to continue the envisioned partnership. Not
only did this consortium submit the proposal leading to the identification of the partnership in
the Horizon Europe strategic planning 2021-2024, it has so far been implementing the
partnership through co-funded calls in the year 2022 based on this planning and further to the
HE WP 21/22 topic. In this context, the current consortium has particular expertise in relation
to the objectives of the Partnership, the activities to be implemented in particular 2022 and
2023 FSTP calls or other calls/scope of calls clearly required/envisioned pursuant to initial
proposal/partnership, and other relevant aspects of the action. In practice, another consortium
could not continue the activities of the Partnership underway without significant disruption to
the ongoing activities, if at all.

While the award of a grant to continue the Partnership in accordance with this call should be
based on a proposal submitted by the coordinator of the consortium funded under topic
HORIZON-CL5-2021-D2-01-16 and the additional activities (which may include additional
partners) to be funded by the grant should be subject to an evaluation, this evaluation should
take into account the existing context and the scope of the initial evaluation as relevant, and
related obligations enshrined in the grant agreement.

The Commission envisages to include new actions in its future work programmes to provide
continued support to the partnership for the duration of Horizon Europe.

Call - Cross-sectoral solutions for the climate transition

HORIZON-CL5-2023-D2-02
Conditions for the Call

Indicative budget(s)'%°

120 The Director-General responsible for the call may decide to open the call up to one month prior to or
after the envisaged date(s) of opening.
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Topics Type Budgets Expected EU Indicative
of (EUR contribution per number
Action  million) project (EUR of
million)*? projects
2023 expected
to be
funded

Opening: 04 May 2023
Deadline(s): 05 Sep 2023

HORIZON-CL5-2023-D2-02-01 1A 24.00 Around 8.00 3
HORIZON-CL5-2023-D2-02-02  RIA 10.00 Around 5.00 2
HORIZON-CL5-2023-D2-02-03 1A 8.00 Around 8.00 1
Overall indicative budget 42.00

General conditions relating to this call

Admissibility conditions The conditions are described in General
Annex A.

Eligibility conditions The conditions are described in General
Annex B.

Financial and operational capacity and The criteria are described in General Annex

exclusion C.

Award criteria The criteria are described in General Annex
D.

Documents The documents are described in General
Annex E.

Procedure The procedure is described in General
Annex F.

Legal and financial set-up of the Grant The rules are described in General Annex G.

Agreements

The Director-General responsible may delay the deadline(s) by up to two months.
All deadlines are at 17.00.00 Brussels local time.
The budget amounts are subject to the availability of the appropriations provided for in the general
budget of the Union for years 2023 and 2024.

121 Nonetheless, this does not preclude submission and selection of a proposal requesting different
amounts.
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A competitive and sustainable European battery value chain
Proposals are invited against the following topic(s):

HORIZON-CL5-2023-D2-02-01: Advanced materials and cells development enabling
large-scale production of Gen4 solid-state batteries for mobility applications (Batt4EU
Partnership)

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 8.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

proposal requesting different amounts.

Indicative budget  The total indicative budget for the topic is EUR 24.00 million.

Type of Action Innovation Actions
Eligibility The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation

and/or related timing data and services, beneficiaries must make use of

Copernicus and/or Galileo/EGNOS (other data and services may
| additionally be used).

Technology Activities are expected to achieve TRL 6 by the end of the project — see
Readiness Level General Annex B.

Expected Outcome: Building on the results of earlier research projects on advanced solid-state
materials, the objective of this topic is to demonstrate, at cell level, the scale-up of advanced
solid-state materials for anodes, cathodes, electrolytes and, where applicable, separators with
performances and costs compatible for mobility markets.

Projects are expected to contribute to all the following outcomes:

e The selection of solid-state cell components and architecture (anode; electrolyte,
cathode, collector, and interfaces) meeting, by the end of the project, all performance
indicators at ambient and operational temperatures necessary for mobility, as following:

o Safety: with a technology compatible with the level 4 EUCAR at module/pack level
for automotive (level 2 for aviation and waterborne applications).

o Gravimetric and volumetric energy density: > 400Wh/kg and 1000Wh/I.

o Cycling: up to 3000 cycles at 50% DoD (Depth of Discharge) with a minimum of
500 cycles at 80% DoD.
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o C Rate at charge up to 5 C at 80% SoC (state of charge), or whichever C-rate / SOC
combination that would allow < 20mn full capacity recovery; for aviation
applications, up to 10C.

o Materials and cells design with mechanical properties and constraints that enable
large scale production processes at a competitive cost, especially in terms of
pressure conditions at cell and module level.

o Atmospheric conditions in factories.

A demonstration of the selected materials in a State-of-Art benchmark cell (at least
TRL5) with at least 1 Ah capacity.

A competitive cost level towards 75€/kWh at pack level by 2030.

An optimised environmental footprint of cell materials in terms of carbon footprint and
quantity of metals.

Cell manufacturing processes which allow the fabrication of performant, reliable,
sustainable, and affordable solid-state cells, demonstrated at industrial pilot level.

Cell materials and designs which are compatible with a recycling process that respects
the requirements as put forward in the proposed Batteries Regulation'??,

Scope: Proposals are expected to cover all the following points:

Develop or leverage the materials-specific models and digital tools for material and cell
design to identify the best combinations of materials and speed up the cell optimisation
process.

Ensure high ionic conductivity (> 0.5mS/cm?) and stability of the solid electrolyte.

Integrate high voltage cathode (> 4V) to reach the KPIs for mobility as listed in the
Expected Outcomes section.

Propose and evaluate interfaces and coating solutions especially to suppress dendrite
growth and enable a stable solid-electrolyte interphase (SEI) and cathode-electrolyte
interphase (CEI).

Optimise the cell design with respect to all the cell components to meet high energy
density objectives.

Anode current collectors and/or solid electrolyte capable of accommodating volume
changes upon charge/discharge.

122

COM(2020) 798 final, Proposal for a Regulation of the European Parliament and of the Council
concerning batteries and waste batteries, repealing Directive 2006/66/EC and amending Regulation
(EU) No 2019/1020
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e Demonstrate the potential for scale up of materials, cells and sustainable industrial
processing methods with cells reaching a capacity of several Ah, produced in a statistical
meaningful number to demonstrate the process repeatability.

e Project publications should adhere to the guidelines for publication of research results, as
laid out by the "Batteries Europe - Reporting Methodologies” report, subject to the need
to maintain confidentiality for future commercial exploitation.

Plans for the exploitation and dissemination of results for proposals submitted under this topic
should include a strong business case and sound exploitation strategy, as outlined in the
introduction to this Destination. The exploitation plans should include preliminary plans for
scalability, commercialisation, and deployment (feasibility study, business plan) indicating
the possible funding sources to be potentially used (in particular the Innovation Fund).

Projects should link to ongoing Horizon Europe calls, especially HORIZON-CL5-2021-D2-
01-03: Advanced high-performance Generation 4a, 4b (solid-state) Li-ion batteries
supporting electro mobility and other applications and HORIZON_CL5-2021-D1-01-05
(Manufacturing technology development for solid-state batteries (SSB, Generations 4a - 4b
batteries). Projects should also take stock of the outcomes of the projects under call LC-BAT-
1-2019 (Strongly improved, highly performant ad safe all-solid-state batteries for electric
vehicles).

This topic implements the co-programmed European Partnership on Batteries (Batt4EU). As
such, projects resulting from this topic will be expected to report on the results to the
European Partnership on Batteries (Batt4EU) in support of the monitoring of its KPIs.

HORIZON-CL5-2023-D2-02-02: New Approaches to Develop Enhanced Safety
Materials for Gen 3 Li-lon Batteries for Mobility Applications (Batt4EU Partnership)

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 5.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

proposal requesting different amounts.

Indicative budget  The total indicative budget for the topic is EUR 10.00 million.

Type of Action Research and Innovation Actions
Eligibility The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).
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[
Technology Activities are expected to achieve TRL 5 by the end of the project — see
Readiness Level General Annex B.

Expected Outcome: Projects are expected to contribute to all of the following outcomes:

Advanced Li-ion batteries with enhanced safety behaviour.

Advanced materials which lead to improved cyclability (15% increase in cyclability by
2030 compared to 2019 base levels) and operational lifetime (a doubling of lifetime by
2030 compared to 2019 base levels), whilst maintaining competitive performance for
cost, energy and power density with state-of-art advanced materials for Li-ion batteries.

Improved sustainability and recyclability, in line with the recycled content, recycling
efficiency and material recovery targets included in the proposed Batteries Regulation'?,

A defined concept for demonstrable, highly sustainable, circular manufacturing for the
selected advanced materials at Gigafactory scale, with sustainability measured in terms
of recognised economic, environmental, social and ethical metrics.

The improvement in safety has to be demonstrated at representative cell level for
mobility applications by direct comparison with SOA Gen. 3 cells tested at the beginning
of the project.

A EUCAR Hazard Level of 3 or other equivalent mobility standard should be validated.

Scope: This topic aims at developing safer materials for high-performing cells by targeted
modification in main cell components, namely the cathode, anode, separator and electrolyte.
Solutions to common safety hazards have to be covered through a comprehensive design of
new materials for at least three of following components:

New cathode materials with no exothermal decomposition/reactions, reduced probability
for oxygen and other gasses release, and preventing corrosion at current collector.
Development can include the following approaches/strategies at different levels:

o Doping strategies or surface coating materials leading to more robust and effective
cathode electrolyte interphase (CEl).

o Design of high-capacity cathode materials based on safer chemistries (e.g.
stabilized Li-rich layered oxides, disordered rock salts, polyanionic materials...).

o Design high-voltage cathodes and high voltage anodes in order to combine them in
a high energy cell, with sufficiently high operating voltage to avoid
stripping/plating of lithium.

123

COM(2020) 798 final, Proposal for a Regulation of the European Parliament and of the Council
concerning batteries and waste batteries, repealing Directive 2006/66/EC and amending Regulation
(EU) No 2019/1020
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o Innovative approaches of cathode structuring to mitigate heat generation, including
with toxic gas releases, in abuse conditions.

¢ New stable anode materials and electrode designs with non-swelling, or low degree of
expansion over the whole cell lifetime, with no decomposition/exfoliation, high
resistance against Li-dendrite formation — specially at high anode rate capabilities, and
favouring the formation of a thermally stable, and low-resistivity SEI. Development can
include the following approaches/strategies at different levels:

o Design and development of new systems with higher standard potential compared
to lithium stripping/plating. (High SiOx, Si/C, etc. content).

o Surface coating materials for more robust and effective SEI.

o New approaches to minimize material/anode swelling and expansion during
cycling, including anode manufacturing (polymeric and ceramic coating-based
approaches, etc.) and structuring the anode-current collector interface.

e New electrolyte formulations with shear thickening, flame retardant and over-
charge/discharge properties, maintained high ionic conductivity, broad electrochemical
stability i.e., voltage-operating window, and high onset point for Li-dendrite formation,
SEIl decomposition and CEI effectiveness. Development can include the following
approaches/strategies at different levels:

o (Multi-)functional additives for SEI and CEI stabilisation and protection on anode
and cathode such as flame-retardant additives or solvents, ionic conductivity
boosters, stability window promoters, etc.

o Addition of selective particles (i.e. oxides, etc.) to hinder mechanical abuse and
improve shear thickening behaviour.

e New separator materials with flame retardant and improved ion transport capabilities,
high melting point, and mechanical stability

e New binder materials with thermal, mechanical and electrochemical stability (self-
healing systems), low ionic and electrical resistance, improved adhesion and cohesion,
and preventing swelling and porosity reduction in electrodes.

Projects need to justify the relevance of the selected components which will be addressed and
how the new materials, and the combination of them, will lead to better safety outcomes.

Plans for the exploitation and dissemination of results for proposals submitted under this topic
should include a strong business case and sound exploitation strategy, as outlined in the
introduction to this Destination. The exploitation plans should include preliminary plans for
scalability, commercialisation, and deployment (feasibility study, business plan).

In order to achieve the expected outcomes, international cooperation is encouraged, in
particular with the USA.
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Projects may collaborate and/or contribute to the activities of the Coordination and Support
Action defined under the topic HORIZON-CL5-2022-D2-01-08.

This topic implements the co-programmed European Partnership on Batteries (Batt4EU). As
such, projects resulting from this topic will be expected to report on the results to the
European Partnership on Batteries (Batt4EU) in support of the monitoring of its KPIs.

HORIZON-CL5-2023-D2-02-03: Creating a digital passport to track battery materials,
optimize battery performance and life, validate recycling, and promote a new business
model based on data sharing (Batt4EU Partnership)

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR
contribution per 8.00 million would allow these outcomes to be addressed
project appropriately. Nonetheless, this does not preclude submission and

selection of a proposal requesting different amounts.
Indicative budget The total indicative budget for the topic is EUR 8.00 million.

Type of Action Innovation Actions

Eligibility conditions = The conditions are described in General Annex B. The following
exceptions apply:
If projects use satellite-based earth observation, positioning,
‘ navigation and/or related timing data and services, beneficiaries must
make use of Copernicus and/or Galileo/EGNOS (other data and
services may additionally be used).

‘ The Joint Research Centre (JRC) may participate as member of the
consortium selected for funding.

Technology Activities are expected to achieve TRL 7 by the end of the project —
Readiness Level see General Annex B.

Legal and financial ~ The rules are described in General Annex G. The following
set-up of the Grant exceptions apply:

Agreements The funding rate is 60% of the eligible costs, except for non-profit
legal entities where the funding rate is up to 100% of the total eligible
costs.

Expected Outcome: Stakeholders engaged with the battery value chain need to be provided
with accurate, reliable and immutable battery information e.g. related to ESGE
(Environmental, Social, Governance & Economic) indicators and monitor thermal runaway at
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any stage of the value chain. Furthermore, the proposed Batteries Regulation'?* and future
regulations will extend the due diligence to all domains of the battery value chain in the
upcoming years. The EU Data Strategy is setting a clear architectural approach to federated
data and is enabling a great opportunity to boost the EU dataspace on batteries.

The availability of shared, interoperable, and trusted data for improving recycling and second
life application might promote new business, assuring workforce and transportation safety.
Indicators such as SoH (State of Health), SoS (State of Safety), SoP (State of Power) should
be calculated in accurate, reliable, immutable, and standardized way, based on historical data
(usage profile, working temperatures, etc.) of the battery or cells.

The project is expected to contribute to the following outcomes:

e A European economic base which is stronger, more resilient, competitive and fit for the
green and digital transitions, by reducing strategic dependencies for critical raw
materials by promoting resource efficiency.

e A Digital Product Passport (DPP), a proper tracking and blockchain solution, DLT
(Distributed Ledger Technology)-solution or an equivalent solution that allows for built-
in data authenticity verification, along the value chain, with no data duplication,
avoiding data manipulation assuring privacy by design, with a low power consumption
and promoting data interoperability.

e A set of transparent calculation methods for the relevant battery indicators stored in the
DPP, which can be used as a base to set future standards.

¢ A demonstration of new business models in the different parts of the battery value chains
and of circular data extraction, based on data sharing.

e The improvement of the battery transportation and workforce safety.
e A solution which has been tested throughout the entire battery value chain.

e At least 2 real life pilots capable to exploit data generated by DPP and to test two of the
innovative solutions proposed.

The project is also encouraged to address some of the following outcomes:
¢ Improvement of the recycling efficiency (more than one material).

e Promotion of sustainability and circularity through the adoption of 4R methodological
approach Reduce, Repair, Reuse, Recycle.

e Boost of the use of recycled and reusable material to reduce energy usage/CO2 footprint.

124 COM(2020) 798 final, Proposal for a Regulation of the European Parliament and of the Council
concerning batteries and waste batteries, repealing Directive 2006/66/EC and amending Regulation
(EU) No 2019/1020
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Increase of competitiveness of the European battery industry across the value chain
(from mines and refiners to cell manufacturers to cell integrators).

Streamlined compliance with the proposed Batteries Regulation and EU federated
dataspace.

The project outcomes are expected to:

Be applicable to 3 or more use cases among the main transport or mobile applications
(such as road, waterborne, airborne and rail transport, as well as non-road mobile
machinery and industrial applications), with the aim to maximize the impact on the
European industry.

Also be applicable to stationary energy storage applications.

Scope: The project is expected to:

Promote the adoption of a downstream development and implementation of a battery
pack Digital Product Passport (DPP) at minimum subset design system level addressing
raw materials (at least anode and cathode critical raw materials), cells and modules,
which is both scalable and energy efficient.

Be able to facilitate real-time data recognition for different indicators and at local device
- even when the battery ceases to be part of the Energy Storage System (ESS).

Consider the key performance indicators proposed by Batteries Europe or by the
dedicated Partnerships, reflected in the Partnership Strategic Research Agenda (SRA), to
guide the technology developments on the application segments and use cases that will
be selected. Contribute to the related regulation standards.

Engage a variety of stakeholders along the whole battery value chain to assure the
continuous traceability and assure that accountability will not be lost from raw or
recycled raw material to first and second life and recycling.

The suggested blockchain, DLT, or equivalent, solutions are requested to demonstrate
trustworthy tracking. The project is encouraged to:

Validate its interoperable data sharing strategy by adopting a unique battery data space
and testing of interoperability between different subsystems (mobility, energy, etc.) is
encouraged.

Develop a safety second life-battery certification protocol, and hazard alerts system to
assure liability and protection during transport, and second use.

Validate new business models, capable to demonstrate improvement in remanufacturing,
repurposing and recycling.

Aim for cross-sectorial applications

Part 8 - Page 118 of 535



e Focus on the lithium-ion battery chemistries currently on the market - or reaching the
market in the short term, with the potential to quickly adapt to next-generation battery
chemistries and assess its safety tracking.

Projects need to be compliant with the following EU strategy and regulations framework:

1. Green Deal and in particular Circular Economy Action Plan’s Sustainable Product
Initiative,

2. the EU Digital strategy’s Circular Electronics Initiative and,
3. the EU Data strategy,
4. Upcoming regulation on Batteries.

Plans for the exploitation and dissemination of results for proposals submitted under this topic
should include a strong business case and sound exploitation strategy, as outlined in the
introduction to this Destination. The exploitation plans should include preliminary plans for
scalability, commercialisation, and deployment (feasibility study, business plan).

Proposals should interface with the project(s) funded under the topic DIGITAL-2021-
TRUST-01-DIGIPASS “Digital Product Passport: sustainable and circular systems” and
notably its activities regarding batteries. They should also establish cooperation and
complementarity with the selected proposal under the topic HORIZON-CL4-2022-
RESILIENCE-01-05 “Technological solutions for tracking raw material flows in complex
supply chains”, which is tracking raw material flows for batteries value chains and others.

They should furthermore establish collaboration with the partnership “Battery Passport” under
the Global Battery Alliance'?®. In order to achieve the expected outcomes, international
cooperation is encouraged, in particular with the USA, Japan and South Korea.

Proposals could consider the involvement of the European Commission's Joint Research
Centre (JRC) whose contribution could consists of providing added value regarding various
aspects of battery sustainability, performance or safety.

This topic implements the co-programmed European Partnership on Batteries (Batt4EU). As
such, projects resulting from this topic will be expected to report on the results to the
European Partnership on Batteries (Batt4EU) in support of the monitoring of its KPIs.

Call - Cross-sectoral solutions for the climate transition

HORIZON-CL5-2024-D2-01
Conditions for the Call

Indicative budget(s)'%

125 https://www.globalbattery.org/battery-passport/
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Topics Type Budgets Expected EU Indicative
of (EUR contribution per number
Action  million) project (EUR of
million)*?’ projects
2024 expected
to be
funded
Opening: 07 Dec 2023
Deadline(s): 18 Apr 2024
HORIZON-CL5-2024-D2-01-01 RIA 21.00 Around 7.00 3
HORIZON-CL5-2024-D2-01-02 ' IA 21.00 Around 7.00 3
HORIZON-CL5-2024-D2-01-03 ' RIA 5.00 Around 5.00 1
HORIZON-CL5-2024-D2-01-04 RIA 10.00 1.50 to 2.50 5
Overall indicative budget 57.00

General conditions relating to this call

Admissibility conditions

Eligibility conditions

Financial and operational capacity and
exclusion

The conditions are described in General
Annex A.

The conditions are described in General
Annex B.

The criteria are described in General Annex
C.

Award criteria

The criteria are described in General Annex
D.

Documents The documents are described in General
Annex E.

Procedure The procedure is described in General
Annex F.

126 The Director-General responsible for the call may decide to open the call up to one month prior to or

after the envisaged date(s) of opening.

The Director-General responsible may delay the deadline(s) by up to two months.
All deadlines are at 17.00.00 Brussels local time.
The budget amounts are subject to the availability of the appropriations provided for in the general

budget of the Union for years 2023 and 2024.

127 Nonetheless, this does not preclude submission and selection of a proposal requesting different

amounts.
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Legal and financial set-up of the Grant The rules are described in General Annex G.
Agreements

A competitive and sustainable European battery value chain

Proposals are invited against the following topic(s):

HORIZON-CL5-2024-D2-01-01: Advanced sustainable and safe pre-processing
technologies for End-of-Life (EoL) battery recycling (Batt4EU Partnership)

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 7.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

proposal requesting different amounts.

Indicative budget  The total indicative budget for the topic is EUR 21.00 million.

Type of Action Research and Innovation Actions
Eligibility The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Technology Activities are expected to achieve TRL 5 by the end of the project — see
Readiness Level General Annex B.

Expected Outcome: The pre-treatment process is the first and indispensable step in recycling
Lithium-ion batteries (LIBs), which significantly affects the recycling rate of the spent
devices and the extraction rate of the high-value metals in the subsequent metallurgical
processes. The batteries also contain toxic chemicals, which should be preventatively
separated to promote environmental protection and sustainability. Moreover, the pre-treatment
processes also help to reduce the scrap volume and allow the separation of the battery
components.

Projects are expected to contribute to all of the following outcomes:

1. A European economic base which is stronger, more resilient, competitive and fit for the
green and digital transitions, by reducing strategic dependencies for critical raw
materials by promoting a circular economy.
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2. The direction of the EU battery industry towards the zero-waste concept by developing
holistic, materials and energy efficient recycling processes that can increase the content
of recovered mass and by improving the cooperation between recyclers and battery
manufacturing through a vertical integration strategy, for those cases where battery
and/or component repurposing is not a viable option.

3. The circularity of battery materials, where also non-metallic elements (electrolyte,
solvent, salts and polymers) are recycled back to use (as raw materials or valuable
chemicals). The “cradle to cradle approach” will be addressed though waste pre-
treatment by safe and sustainable separation and recovery.

4. Environmentally beneficial processes for battery pre-treatment (pre-processing and
separation) of the main elements to decrease the CO. footprint and other emissions of the
recycled materials.

5. Safe technologies aimed at improved recovery yield, increased quality and purity level
of the recycled/recovered materials, improved impurity removal.

Scope: The current EOL LIB recycling technologies are focused on improving the recovering
efficiency of Cobalt that is the most valuable material. However, other no-Co battery contents
need to be extracted in one go to develop recycling processes with economic, societal and
environmental perspectives. They, for instance, include low-density plastics, metal shells and
foils, binders, separators, organic solvents, Li salt, anode active materials. Successful
separation methods have the potential to enrich the constituent of targeted materials and
improve the profit for recycling.

In recent years, several pre-treatment processes were tested at least at lab-scale (usually
mechanical, thermal and chemical options). The goal is to develop and integrate new
advanced pre-processing concepts that enable more efficient and safe technologies for
recycling EoL LIBs. Substantial improvements should be achieved in the processes
environmental and economic viability and in the circular economy, narrowing the
sustainability gaps in the whole battery recyclates pre-treatment.

The following pre-treatment concepts are expected to be addressed:

1. Battery sorting at component level that should be more efficient, accurate, also including
recommendations for the standardisation of labelling of battery components, due to the
huge variation of physical configurations, cell types and chemistries, with the aim of re-
using the suitable components.

2. Advanced pre-processing methods including (but not limited to) physical, mechanical,
dry, thermal and aqueous pre-treatment methods that allow improved pre-concentration
while minimising as much as possible waste side products.

3. Process design enabling the recovery and valorisation of anode materials.
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4. Electrolyte valorisation through the development of sustainable and safe processes for
the recovery of Li-salts.

5. Separation of all the strategic battery materials that should be integrated into
existing/innovative recycling processes to mitigate potential effect of impurities.

6. Recovery of electrode current collectors (Al and Cu) that should be improved by
developing more efficient separation methods of the metal foils from the electrode
materials and easier removal of the organic binder.

7. Other recoverable not-active materials from the EoL battery (solvent as EC, DEC, DMC,
binders, separator).

8. Pre-assessing concepts by their life cycle sustainability and safety impacts and studying
overall techno-economical solutions for recovery systems in order to minimize cost,
environmental impact and system losses.

Plans for the exploitation and dissemination of results for proposals submitted under this topic
should include a strong business case and sound exploitation strategy, as outlined in the
introduction to this Destination. The exploitation plans should include preliminary plans for
scalability, commercialisation, and deployment (feasibility study, business plan).

Pre-treatment should not impede on second life, according to the principles of the waste
hierarchy.

The topic will generate insights that may be of use for on-going research and innovation on
new recycling processes and concepts from topic HORIZON-CL5-2023-D2-01-02.

Projects may collaborate and/or contribute to the activities of the Coordination and Support
Action defined under the topic HORIZON-CL5-2022-D2-01-08.

Proposals could consider the involvement of the European Commission's Joint Research
Centre (JRC) whose contribution could consists of providing added value regarding various
aspects of battery sustainability.

This topic implements the co-programmed European Partnership on Batteries (Batt4EU). As
such, projects resulting from this topic will be expected to report on the results to the
European Partnership on Batteries (Batt4EU) in support of the monitoring of its KPIs.

HORIZON-CL5-2024-D2-01-02: Non-Li Sustainable Batteries with European Supply
Chains for Stationary Storage (Batt4EU Partnership)

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 7.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

proposal requesting different amounts.
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Indicative budget

The total indicative budget for the topic is EUR 21.00 million.

Type of Action

Eligibility
conditions

Technology
Readiness Level

Legal and
financial set-up of
the Grant
Agreements

Innovation Actions

The conditions are described in General Annex B. The following
exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Activities are expected to achieve TRL 6-7 by the end of the project —
see General Annex B.

The rules are described in General Annex G. The following exceptions
apply:

The funding rate is 60% of the eligible costs, except for non-profit legal
entities where the funding rate is up to 100% of the total eligible costs.

Eligible costs will take the form of a lump sum as defined in the
Decision of 7 July 2021 authorising the use of lump sum contributions
under the Horizon Europe Programme — the Framework Programme for
Research and Innovation (2021-2027) — and in actions under the
Research and Training Programme of the European Atomic Energy
Community (2021-2025). 128,

Expected Outcome: Projects are expected to contribute to all of the following outcomes:

e A European economic base which is stronger, more resilient, competitive and fit for the
green and digital transitions, by reducing strategic dependencies for critical raw

materials.

e Development of post-lithium cell chemistries with target cell- and system-level cost,
safety, energy density and power metrics suitable for the selected stationary energy

storage markets.

e Credible projected storage costs of less than 0.05 €/kWh/cycle by 2030, particularly for
applications with a (minimum) storage durations of up to 8 hours.

e Set out a clear route to a feasible, European-based supply chain that reduces reliance on
critical raw materials, substituting with abundant, non-toxic, inherently safe raw
materials and minimises the impact of possible international trade disruptions and

128 This decision is available on the Funding and Tenders Portal, in the reference documents section for
Horizon = Europe, under  ‘Simplified costs  decisions’ or  through  this link:
https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/horizon/guidance/Is-

decision_he en.pdf
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customs tariffs, taking account of the requirements for a range of stationary storage use
cases.

e Demonstration of system operated in end-user conditions for at least 3,000 hours.

e Projected product cycling life 5,000 cycles in conditions operating conditions typical of
the selected application.

e A battery storage solution, that works safely and efficiently across a wide range of
ambient conditions.

e A defined concept for demonstrable, highly sustainable, circular manufacturing for the
selected battery type, with sustainability measured in terms of recognised economic,
environmental, social and ethical metrics.

Scope: Non-lithium-based batteries have the potential to provide solutions for integration of
renewables by providing energy storage solutions, either stand-alone, or as part of larger grid.
Proposals are invited for projects which advance the development of non-Li battery systems,
show their potential to be manufactured at scale at a cost the market will bear, and which meet
regulatory requirements (including regulations for the recycling/re-use of batteries).

Projects may target any stationary storage applications, from a few kWh in small-scale
domestic behind-the-meter units, to many MWh in large utility-scale front-of-meter
installations.

Whilst stationary storage packaging constraints may not be as stringent as mobile applications
in terms of volume and mass, total cost (€/kWh/cycle) and safety are critical to proving
technological and commercial viability. Safety concerns become especially prominent as
installation sizes increase due to the huge amount of stored chemical energy.

This topic is open to all non-lithium battery chemistries.
Projects are expected to:

e Develop and demonstrate sustainable and safe non-lithium battery solutions from
abundant, non-toxic raw materials, capable of deployment in a large share of stationary
energy-storage markets.

e Develop and demonstrate an innovative non-lithium battery technology with energy
density and power metrics suited to stationary energy storage applications; and

e Prove the battery system’s sustainability and compatibility with a European supply
chain.

o Risks will be demonstrably managed to the lowest possible level and within standard
acceptable societal limits for toxicity and safety.

Projects are encouraged to:
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e Develop new materials that improve techno-economic performances and/or the ability to
meet sustainability targets.

e Show how cell and system design and material improvements optimise techno-economic
performance by defining (i) technical and commercial targets, and (ii) quantified success
criteria/KPIs by which progress toward achieving the targets may be evaluated during
both development and validation phases of the project.

e Demonstrate a credible commercial and technical path, from end-of-project outcomes to
a stationary-energy-storage product, and which takes account of future manufacturing
and recycling requirements.

e Provide evidence of current and future sustainability, viable European supply chains and
rigorous analyses of the complex sustainability and recyclability issues including
compatibility with regulation, including recycling regulations.

e Demonstrate minimal towards no maintenance requirements.

BMS development is within scope where relevant but should not be the main focus of the
project. In any case, developments of the BMS need to take into account the renewable energy
directive and any pending amendments, notably for the requirements for real-time access to
the data of the BMS.

Projects which, in addition, demonstrate the suitability of the solution under development for
other emerging energy storage markets, such as motive power for off-road and transport
applications with similar system requirements are encouraged.

Projects focussed on materials discovery for novel chemistries are out of scope. However,
material refinements of known chemistries undertaken to achieve performance, sustainability,
safety and cost targets are in scope.

Plans for the exploitation and dissemination of results for proposals submitted under this topic
should include a strong business case and sound exploitation strategy, as outlined in the
introduction to this Destination. The exploitation plans should include preliminary plans for
scalability, commercialisation, and deployment (feasibility study, business plan) indicating
the possible funding sources to be potentially used (in particular the Innovation Fund).

Proposals should indicate to which chapters of the Strategic Research and Innovation Plan for
chemicals and materials*?® they will contribute.

In order to achieve the expected outcomes, international cooperation is encouraged for use
cases, particularly with India, Africa and Australia.

129 https://ec.europa.eu/info/research-and-innovation/research-area/industrial-research-and-innovation/key-
enabling-technologies/advanced-materials-and-chemicals_en
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This topic implements the co-programmed European Partnership on Batteries (Batt4EU). As
such, projects resulting from this topic will be expected to report on the results to the
European Partnership on Batteries (Batt4EU) in support of the monitoring of its KPIs.

HORIZON-CL5-2024-D2-01-03: Development of technical and business solutions to
optimise the circularity, resilience, and sustainability of the European battery value
chain (Batt4EU Partnership)

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 5.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

proposal requesting different amounts.

Indicative budget  The total indicative budget for the topic is EUR 5.00 million.

Type of Action Research and Innovation Actions
Eligibility The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Technology Activities are expected to achieve TRL 5 by the end of the project — see
Readiness Level | General Annex B.

Expected Outcome: Project results are expected contribute to all the following outcomes:

e A European economic base which is stronger, more resilient, competitive and fit for the
green and digital transitions, by reducing strategic dependencies for critical raw
materials by promoting a circular approach to manufacturing and resource efficiency.

e Advancing circular and sustainable design and business practices relating to advanced
batteries and associated value chains.

e Improving the life cycle sustainability performance of batteries produced in the EU, both
in terms of reducing environmental impacts and maximising socio-economic benefits,
including increased closed-loop practices.

e Enhancing European strategic independence in terms of battery raw materials, the
competitiveness of European industry, and maximising socio-economic benefits at the
EU level and beyond.
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e Supporting the achievement of established EU recycling efficiency targets for 2030 and
beyond.

Contribution to the following outcomes is optional, depending on the scope of the project:

e Enabling tools and best practice for multiple industry sectors in order to improve the
European industrial ambitions and global leadership beyond batteries.

e Improving batteries and their materials/components circularity through the promotion of
more material efficient designs by enabling longer material/component lifetimes,
improving added-value remanufacturing, refurbishing (including exchangeable battery
systems), repairing and recycling and ultimately decreasing the cost of using secondary
materials/components in batteries.

Scope: Proposals should cover at least two of three scope categories (business models, cross-
industry tools, sustainable design) and at least three bullet points in total:

e Business models

o Definition of assessment approaches for sustainable business models, including
value proposition, value creation and delivery and value capture including
environmental, social and economic dimensions. This activity will include analysis
of best practice examples for sustainable business models.

o Development of sustainable business methods for technical, economic, and
environmental evaluation of cycle life options: retrofit, second life, and recycling.

o Development of new business models and social innovations that promote the
sustainable mobilisation of resources.

o Development of business methods to address outstanding issues, such as on-
liability, across applications.

e Cross-industry tools

o Quantitative methodologies and tools that enable understanding whether recycling
or second life is the preferred sustainable option, and at which level (pack, cell,
electrode, material) recycling should be deployed.

o Optimisation of design and operation using LCA. Using high-quality data,
exploring trade-offs between i) impacts at fabrication stage, ii) design for
durability, iii) energy usage, iv) other functional aspects such as optimal sizing,
hybridisation, electronic management, thermal management.

o Development of a central data information system and database (users of resources
can see who offers which type and amount of battery system) and prototype
Europe-wide information system for accident vehicles and their available battery
systems for re-use.
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e Sustainable design

o Innovations in battery design and architecture at all levels (system, pack, cell)
supporting dismantling and recycling at the end of life. These could include the
choice of materials and assembly methods and should not compromise the
performance.

o Design of innovative sourced materials for improving sustainability in batteries by
sustainable processes that avoid toxic/dangerous solvents and require controlled
environments.

o Research and design of batteries from recycled materials and fully recyclable.

Cooperation with complementary projects launched specifically in the Cluster 5 work
program and specifically, in the Destination “A competitive and sustainable European battery
value chain” is required. Examples of collaborative activities includes information sharing,
promotion of results at thematic transnational events, conferences and open webinars.

Plans for the exploitation and dissemination of results for proposals submitted under this topic
should include a strong business case and sound exploitation strategy, as outlined in the
introduction to this Destination. The exploitation plans should include preliminary plans for
scalability, commercialisation, and deployment (feasibility study, business plan).

Projects may collaborate and/or contribute to the activities of the Coordination and Support
Action defined under the topic HORIZON-CL5-2022-D2-01-08.

Proposals could consider the involvement of the European Commission's Joint Research
Centre (JRC) whose contribution could consists of providing added value regarding various
aspects of battery sustainability.

This topic implements the co-programmed European Partnership on Batteries (Batt4EU). As
such, projects resulting from this topic will be expected to report on the results to the
European Partnership on Batteries (Batt4EU) in support of the monitoring of its KPIs.

Emerging breakthrough technologies and climate solutions
Proposals are invited against the following topic(s):

HORIZON-CL5-2024-D2-01-04: Emerging energy technologies for a climate neutral
Europe

Specific conditions

Expected EU The Commission estimates that an EU contribution of between EUR 1.50
contribution per and 2.50 million would allow these outcomes to be addressed
project appropriately. Nonetheless, this does not preclude submission and

selection of a proposal requesting different amounts.
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Indicative budget = The total indicative budget for the topic is EUR 10.00 million.

Type of Action Research and Innovation Actions
Eligibility The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Technology Activities are expected to achieve TRL 4 by the end of the project — see
Readiness Level General Annex B.

Expected Outcome: Project results are expected to contribute to all of the following expected
outcomes:

1. Demonstration of knowledge and scientific proofs of the technological feasibility of
concepts on high risk/high return (i.e. high technological and economic risks)
technologies for transition to climate neutral economy by 2050 and beyond.

2. Assessment of environmental, social, and economic benefits to contribute to R&I
strategy, as well as the EU climate and energy targets.

3. Contribution to establishing a solid long-term dependable innovation in Europe.

Scope: This topic focusses on the development of novel bottom-up technological solutions
with breakthrough potential across all parts of the energy sector value chain, as well as all
energy-related aspects in the transport sector.

Projects supported under this topic should consider at least one of the following areas:
e Energy distribution and transmission.
e Long-term energy storage.
o Novel energy generation/conversion methods.

The following areas should not be covered, as they fall within either partnerships or other
calls:

e Renewable energy technologies covered under the call D3-1-49 on ‘Next generation of
renewable technologies) and renewable hydrogen production.

o Batteries and especially long-term electricity storage technologies, covered under D3-2-
17 as well as flow batteries.

e Material research.
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The proposal should: i) present a robust research methodology including ambitious yet
realistic conversion efficiency targets to be validated in the lab ii) establish the technological
feasibility of the proposed concept iii) include a proper assessment of environmental, social,
and economic benefits and iv) consider the applicability of the proposed technology in various
sectors.

Proposals are expected to fulfil the following conditions:
In developing its concept, the proposal should address the following aspects:

e Low environmental impact (e.g. on climate change and pollution) quantified based on
Life Cycle Assessment (LCA) framework.

e Barriers to the deployment of such technologies, including issues related to social
acceptability or resistance to new energy technologies, related socioeconomic and
livelihood issues globally.

Prospective life cycle approach to be done with the relevant information that can be gathered
at such TRL level.

Call - Cross-sectoral solutions for the climate transition

HORIZON-CL5-2024-D2-02
Conditions for the Call

Indicative budget(s)*%°

Topics Type Budgets Expected EU Indicative
of (EUR contribution per number
Action  million) project (EUR of
million)! projects
2024 expected
to be
funded

Opening: 07 May 2024
Deadline(s): 05 Sep 2024

HORIZON-CL5-2024-D2-02-01 ' IA 8.00 Around 8.00 1

130 The Director-General responsible for the call may decide to open the call up to one month prior to or
after the envisaged date(s) of opening.
The Director-General responsible may delay the deadline(s) by up to two months.
All deadlines are at 17.00.00 Brussels local time.
The budget amounts are subject to the availability of the appropriations provided for in the general
budget of the Union for years 2023 and 2024.

131 Nonetheless, this does not preclude submission and selection of a proposal requesting different
amounts.
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HORIZON-CL5-2024-D2-02-02 RIA

15.00 Around 5.00 3

HORIZON-CL5-2024-D2-02-03 ' IA
HORIZON-CL5-2024-D2-02-04 1A

Overall indicative budget

54.00

16.00 Around 8.00 2

15.00 Around 7.50 2

General conditions relating to this call

Admissibility conditions
Eligibility conditions
Financial and operational capacity and

exclusion

Award criteria

The conditions are described in General
Annex A.

The conditions are described in General
Annex B.

The criteria are described in General Annex
C.

The criteria are described in General Annex
D.

Documents The documents are described in General
Annex E.
Procedure The procedure is described in General

Annex F.

Legal and financial set-up of the Grant
Agreements

The rules are described in General Annex G.

A competitive and sustainable European battery value chain

Proposals are invited against the following topic(s):

HORIZON-CL5-2024-D2-02-01: Sustainable high-throughput production processes for
stable lithium metal anodes for next generation batteries (Batt4EU Partnership)

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR
contribution per 8.00 million would allow these outcomes to be addressed
project appropriately. Nonetheless, this does not preclude submission and

selection of a proposal requesting different amounts.

Indicative budget The total indicative budget for the topic is EUR 8.00 million.
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Type of Action Innovation Actions

Eligibility conditions = The conditions are described in General Annex B. The following

exceptions apply:

If projects use satellite-based earth observation, positioning,
navigation and/or related timing data and services, beneficiaries must
make use of Copernicus and/or Galileo/EGNOS (other data and
services may additionally be used).

Technology Activities are expected to achieve TRL 6-7 by the end of the project —
Readiness Level see General Annex B.

Legal and financial ~ The rules are described in General Annex G. The following
set-up of the Grant exceptions apply:

Agreements The funding rate is 60% of the eligible costs, except for non-profit

legal entities where the funding rate is up to 100% of the total eligible
costs.

Expected Outcome: As Li metal anodes will be needed for the Gen 4b, Gen 4c and Gen 5

batteries, it is important to create a European production chain for their manufacturing, in
order to guarantee secure supply chains for the next generation battery producers with a focus
on high performance and recyclability for Gen 4b, Gen4c or Gen5 cells.

The proposed project is expected to contribute to all the following outcomes:

1.

Reduction of strategic dependencies for critical raw materials by promoting resource
efficiency.

Energy consumption/carbon footprint of processing 10% lower than SoA.

Throughput of Li foil and/or electrode production to support cell manufacturing,
including a technical pathway towards production at MWh/(sub-)GWh scale.

Ensure stability of Li during handling, processing and operation using coatings or other
protective technologies (e.g. barriers/protective layers).

Processing of Li (Metal) and Li electrodes within cell assembly at industrial scale,
including, but not limited to, high-quality cutting of the Li foil and/or electrode.

Homogeneous Li films with thickness below 20um, contributing towards energy density
levels of 400-500 Wh/kg.

The developed process should be compatible with recycling targets (with respect to
purification of scrap with protective coating) and assure recyclability to more than 70%
of Li metal in battery waste, (90% Li metal for production scrap).

The proposed project is encouraged to contribute to a competitive price of 75€/kWh at
pack level.
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A demonstration of the performance of Li at cell level in SoA benchmark cell (at least TRL5
with at least 1 Ah capacity). Validation in Generation 4b, 4c and/or Generation 5 cells is
highly encouraged.

Scope: Proposals under this topic are expected to cover all of the following bullet points:

e Sustainable, cost-efficient and large-scale production of Li-metal foils and/ or electrodes,
demonstrated up to pilot level during the project. Activities can include, but are not
limited to, extrusion, comparison extrusion / electrostatic spray, rolling and co-rolling.
However, extensive cell design and development are out of the scope as this topic
focuses on the Li anode production.

e Control of the passivation of Li metal films, and to understand how the passivation is
linked with the dry room conditions and requirements. The goal is to find the optimal
way: high passivation and lower quality dry room, or low passivation and higher quality
dry room, and how these selections are linked with cost, energy consumption and
performance of the cells.

The project is expected to also guarantee safety of the Li film production and handling, which
has to be demonstrated in a process that is compatible for large scale production.

Plans for the exploitation and dissemination of results for proposals submitted under this topic
should include a strong business case and sound exploitation strategy, as outlined in the
introduction to this Destination. The exploitation plans should include preliminary plans for
scalability, commercialisation, and deployment (feasibility study, business plan).

Collaboration with other projects from calls HORIZON-CL5-2023-02-01 Advanced materials
and cells development enabling large-scale production of Gen4 solid-state batteries for
mobility applications and/or HORIZON-CL5-2024-02-02 Post-Li-ion technologies and
relevant manufacturing techniques for mobility applications (Generation 5) is expected.

The project is encouraged to cooperate with projects stemming from call topic HORIZON-
CL5-2023-01-01 Technologies for sustainable, low carbon and cost-efficient downstream
processing and production of battery-grade materials.

This topic implements the co-programmed European Partnership on Batteries (Batt4EU). As
such, projects resulting from this topic will be expected to report on the results to the
European Partnership on Batteries (Batt4EU) in support of the monitoring of its KPIs.

HORIZON-CL5-2024-D2-02-02: Post-Li-ion technologies and relevant manufacturing
techniques for mobility applications (Generation 5) (Batt4EU Partnership)

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 5.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a
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proposal requesting different amounts.

Indicative budget = The total indicative budget for the topic is EUR 15.00 million.

Type of Action Research and Innovation Actions
Eligibility The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Technology Activities are expected to achieve TRL 4 by the end of the project — see
Readiness Level General Annex B.

Expected Outcome: This topic aims at developing:

e Generation 5% technologies for mobility applications;

[}
o the relevant manufacturing techniques which are affecting performance, safety and costs;

e Cell designs which will allow for full and easy recyclability at the end of their life.

This topic also aims at evaluating the possible manufacturing compatibility with existing
lithium-ion production infrastructure.

Projects are expected to contribute to at least one of the following outcomes:

e Conversion systems based on metallic anodes with enhanced safety, delivering on cost,
performance, sustainability and recyclability, with clear prospects for the feasibility of
the scale-up of the manufacturing processes.

e Metallic anode protection and/or activation for conversion systems (polymer, ceramic
and hybrid electrolytes) with increased safety, cycle life and low cost.

e Post lithium-ion cells based on cations other than lithium with long cycle-life (Sodium-
ion is excluded and covered by call HORIZON-CL5-2024-D2-1-13).

In addition, projects are expected to contribute to creating rechargeable batteries that will
work in realistic environments, are recyclable and with low environmental impact, and have
safe manufacturing processes.

132 As defined in the Batteries Europe Strategic Research Agenda
https://ec.europa.eu/energy/sites/ener/files/documents/batteries europe_strategic_research _agenda_dece
mber 2020 1.pdf
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Translating these outcomes into indicative KPIs to guide the R&I efforts, projects are
expected to show a credible technical pathway to achieve all the following targets by 2030
and beyond:

A safe behaviour at cell level: expected EUCAR Hazard level below 4 for automotive;
level 2 for aviation and waterborne applications;

Specific energy at cell level targeting 500 Wh/kg, and volumetric energy density at cell
level targeting 600 Wh/I,

Charge and discharge with a C-rate between 2 and 10;

800+ cycles at 50%DoD or 400 cycles at >80%DoD;

Cost at cell level < 75 euro/kWh.

Scope: Proposals should address improvements in sustainable materials designs®® to reach the
manufacturability and high safety of the selected technology.

Successful projects are expected to cover at least three of the following bullet points:

e Improvement of materials:

(6]

Scalable and manufacturable surface coating materials for metallic anode protection
and/or activation (e.g. CVD, PLD, ALD...) to increase safety and cycle life.

Binders with high chemical and thermal stability to reduce toxicity and enable the
use of water-based manufacturing processes.

Design and development of new cell technologies with higher capacities compared
to Li-ion cells.

Improve and increase the electrodes-electrolyte compatibility with additives to
increase over cell time.

Improve the understanding of the chemical and/or electrochemical reaction
mechanisms using advanced techniques in the cells for Gen5 technologies
developed.

Improve the insertion cathode with high charge-storage capacity.

Use of safe and non-toxic materials.

133

The future Commission initiative for Safe and Sustainable by Design [Reference to updated industrial
research site on Europa.eu to be added which will link to the relevant Commission documents. Already
available ‘Review of safety and sustainability dimensions, aspects, methods, indicators, and tools’,
under consultation ‘Framework for the definition of criteria and evaluation procedure for chemicals and
materials’.] will set a framework for assessing safety and sustainability of chemicals and materials and
should be considered as a baseline for proposals.
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o New efficient and sustainable catalysts that can promote polysulfide conversion in
Metal-S batteries or the oxygen evolution/reduction reactions in rechargeable
Metal-air batteries.

¢ Design and manufacturing:

o Innovative cell design ensuring high performances, low cost and ready for
recycling.

o Develop relevant manufacturing processes and assess the possible manufacturing
compatibility with the existing lithium-ion production infrastructure and production
lines.

o Proof of concept possibly at small pilot line scale.

o Design production with low environmental impact, safe and healthy environment
for workers, low energy consumption.

Projects are encouraged to demonstrate also techno-economic suitability of the solution for
other emerging markets, such as motive power for off-road applications, or energy storage
applications.

Plans for the exploitation and dissemination of results for proposals submitted under this topic
should include a strong business case and sound exploitation strategy, as outlined in the
introduction to this Destination. The exploitation plans should include preliminary plans for
scalability, commercialisation and deployment (feasibility study, business plan).

Projects are expected to collaborate and contribute to the activities of the Coordination and
Support Action defined under the topic HORIZON-CL5-2022-D2-01-08, including the
definition of a long-term research roadmap for this topic.

This topic implements the co-programmed European Partnership on Batteries (Batt4EU). As
such, projects resulting from this topic will be expected to report on the results to the
European Partnership on Batteries (Batt4EU) in support of the monitoring of its KPIs.

HORIZON-CL5-2024-D2-02-03: Size & weight reduction of cell and packaging of
batteries system, integrating lightweight and functional materials, innovative thermal
management and safe and sustainable by design approach (Batt4EU Partnership)

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 8.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

proposal requesting different amounts.

Indicative budget  The total indicative budget for the topic is EUR 16.00 million.
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Type of Action Innovation Actions

Eligibility The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Technology Activities are expected to achieve TRL 6-7 by the end of the project —
Readiness Level see General Annex B.

Expected Outcome: Widespread electrification of mobile applications is necessary to achieve
the goals of the European Green Deal. A competitive European battery value chain will have
to deliver highly performant and safe battery systems in order to enable the necessary uptake
of electrified mobility applications.

This topic focuses on delivering a safe by design approach'3 for batteries reduced in size and
weight which will deliver the performance necessary for mobile applications. The objective is
to ruggedise energy storage packs by enlarging the environmental and operational conditions
in which they can operate, while maintaining a high level of performance and achieving a
reduction in the size and weight of the battery pack.

Successful projects are expected to deliver on both following points:

e An increase of the net useful mass and volumetric energy density of the battery system
between 10% and 30% compared to the state-of-the-art battery systems.

e The improvement of the safety by design measures throughout the battery lifetime and
during operation.

Projects are furthermore expected to deliver innovative thermal management to
¢ Increase performance over the complete operational conditions
e Enable fast charging requirements 10%-80% in 10 minutes maximum.

The solutions should be demonstrated and validated at application level and should comply
with all relevant standards (performance and safety). They are also encouraged to contribute
to standardisation of measures for safe thermal management.

134 The future Commission initiative for Safe and Sustainable by Design [Reference to updated industrial
research site on Europa.eu to be added which will link to the relevant Commission documents. Already
available ‘Review of safety and sustainability dimensions, aspects, methods, indicators, and tools’,
under consultation ‘Framework for the definition of criteria and evaluation procedure for chemicals and
materials’.] will set a framework for assessing safety and sustainability of chemicals and materials and
should be considered as a baseline for proposals.
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Scope: Projects should achieve size and weight reduction by integrating different technologies
such as:

¢ Integration of advanced cell technologies/generations, sensing technologies,

e The use of lightweight and multi-functional materials (including, but not limited to, the
use of nanomaterials) and lightweight structures for battery casing.

¢ Improvement of the cell to system ration by adopting innovative packaging approaches
to enable smart battery cell concepts. Approaches to reduce the complexity of HV and
BMS architecture and substitution by alternatives.

To reach those targets, improvements in both components in the cell and in the pack will be
considered.

Proposals are expected to also address innovations in the manufacturing processes that result
in size and weight reduction of the packs.

In addition, projects are expected to improve battery performance and safety by demonstrating
innovative thermal management systems, which enhance fast charging capability or high-
power application during operational lifetime (heating and cooling).

Finally, projects should enhance the safety throughout the full battery lifetime and for failure
conditions by developing and demonstrating safe by design measures, for example such as:

e Thermal propagation measures.
o Fire retardant properties.
e Mechanical properties ameliorations.
¢ Reliability, default propagation/thermal runaway modelisation and simulation.
The effectiveness of safety measures should be demonstrated by simulation at pack level.

The projects are to focus on the battery system level, i.e., on the integration of battery cells
into a battery system (e.g., a battery pack), considering mechanical, electrical and thermal
aspects.

The integration of battery systems into larger systems of application (e.g., into vehicles
structure) can be part of scope (e.g. cell to casing integration) as long as it can be
demonstrated as a possibility to reduce overall packaging space, battery weight and battery
performance improvement.

All solutions are expected to consider optimal design for manufacturing, end of life
management and LCA analysis and disassembly.
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The Commission initiative for Safe and Sustainable by Design®*® will set a framework for
assessing safety and sustainability of chemicals and materials and which should be considered
as a reference in the proposal.

Plans for the exploitation and dissemination of results for proposals submitted under this topic
should include a strong business case and sound exploitation strategy, as outlined in the
introduction to this Destination. The exploitation plans should include preliminary plans for
scalability, commercialisation, and deployment (feasibility study, business plan) indicating
the possible funding sources to be potentially used (in particular the Innovation Fund).

In order to achieve the expected outcomes, international cooperation is encouraged, in
particular with the USA.

This topic implements the co-programmed European Partnership on Batteries (Batt4EU). As
such, projects resulting from this topic will be expected to report on the results to the
European Partnership on Batteries (Batt4EU) in support of the monitoring of its KPls.

HORIZON-CL5-2024-D2-02-04:  Accelerated multi-physical and virtual testing for
battery aging, reliability and safety evaluation (Batt4EU Partnership)

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 7.50
contribution per million would allow these outcomes to be addressed appropriately.

project ‘ Nonetheless, this does not preclude submission and selection of a
proposal requesting different amounts.

Indicative budget  The total indicative budget for the topic is EUR 15.00 million.

Type of Action Innovation Actions
Eligibility The conditions are described in General Annex B. The following
conditions exceptions apply:
If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).
The Joint Research Centre (JRC) may participate as member of the
consortium selected for funding.
Technology Activities are expected to achieve TRL 6 by the end of the project — see
Readiness Level General Annex B.

Expected Outcome: Projects are expected to contribute to all of the following outcomes:

135 See documents defining the SSbD framework and criteria on: https://ec.europa.eu/info/research-and-

innovation/research-area/industrial-research-and-innovation/key-enabling-technologies/advanced-
materials-and-chemicals_en
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e Shortening the development time of battery cells and battery systems by minimising the
experimental testing effort and thus reducing the overall costs and time in battery system
development and reducing the time to market.

¢ Increasing the battery reliability and safety through better understanding of the ageing,
reliability and safety-relevant mechanisms and phenomena.

e Supporting the uptake of zero emission vehicles and the deployment of stationary energy
storage systems (ESS) through safer and cost-effective battery systems.

e Fostering innovations in the eco-system battery through accelerated and more reliable
verification and validation of advanced solutions contributing to increased user
acceptability (safety & costs) and competitiveness of the European battery value chain.

e Standardisation of battery system testing & validation approaches focussing on the
fusion of physical and virtual test methodologies.

Scope: This call aims to reduce the development cost and time to market of battery systems
by accelerated multi-physical and virtual testing. Current test strategies are still very time
consuming and costly due to the need to understand the impact of multi-physical operational
loads (electric, thermal, mechanical, ...), potential failure modes, ageing and misuse on the
safety and reliability of battery cells, modules and systems level. For overcoming these
barriers, new multi-physical test strategies supplemented by virtual testing are required
deepening the understanding of factors impacting ageing, reliability and safety and their
dependencies.

This call complements the previous call HORIZON-CL5-D2-2022-01-07 focusing on the
digitisation of battery testing. To differentiate, research activities should focus on the
orchestration of accelerated testing and should result in a coherent test strategy from cell to
system as much as possible independent from chemistries and technologies applicable also to
next-generation batteries. Proposals can address mobile as well as stationary applications and
should address and demonstrate at least following activities:

e Understanding and describing the impact of multi-physical operational loads, failure
modes, ageing and misuse on battery reliability and safety highlighting the dependencies
between them in order to design the most adequate testing methods and parameters. This
includes deeper understanding of aging and degradation mechanisms induced by
accelerated tests both on batteries safety performance and cycle-life to optimise the
testing strategy.

e Deriving advanced operating profiles for testing and development of novel X-in-the-
Loop (XiL) test environments for multi-physical and accelerated testing addressing
electrical, thermal and mechanical loads at the same time. This includes the design of
specimen mountings representing real-life conditions.

e Combining physics-based with data-driven test strategies enabling reliable virtual and
distributed battery testing from cell to system taking into account specific applications.
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This includes developing methodologies for accelerated model convergence mixing
digital and XiL test results as well as of decision-making algorithms for automated test
definition and execution.

e Development of simplified test strategies reducing the number of test and their
complexity while improving battery safety and reliability. This includes on the fly
testing protocols to facilitate/accelerate the parametrisation as well as the testing of aged
or damaged batteries. Synergies between different battery chemistry, including next
generation battery designs and sizes should be exploited allowing to re-use or scale test
results from cell to system level.

e Research activities should also lead to advance response strategies for damaged and aged
batteries as well as should contribute to an European-wide safety classification system
for safety. For the latter, the development of concepts for such a safety classification
system are being expected.

Activities could be complemented by following aspects:

e Development of virtual methods to reduce the complexity of testing sample to sub-
system DUTSs (device under test) while full system is validated by virtual methods using
the results from physical sub-system test.

e Development, exploitation, and harmonisation of advanced battery cell/pack
measurement & diagnostic methods for enhancing the data depth and breadth over what
is currently available. Development of performance indicators relating to battery
degradation and safety and methods / requirements for correlating / validating digital
models.

e Application of Al to the collected data at laboratory to redefine designed test matrix in
order to improve the potential conclusions, to reduce the testing time and effort and in
general, to enhance the applied testing methodology.

Plans for the exploitation and dissemination of results for proposals submitted under this topic
should include a strong business case and sound exploitation strategy, as outlined in the
introduction to this Destination. The exploitation plans should include preliminary plans for
scalability, commercialisation, and deployment (feasibility study, business plan).

To strengthen European battery production ecosystem, projects are encouraged to implement
batteries produced in EU Member States/Associated countries at large or pilot plant scale.

Proposals could consider the involvement of the European Commission's Joint Research
Centre (JRC) whose contribution could consists of performing experimental or desk-top
research on battery performance or safety.

This topic implements the co-programmed European Partnership on Batteries (Batt4EU). As
such, projects resulting from this topic will be expected to report on the results to the
European Partnership on Batteries (Batt4EU) in support of the monitoring of its KPIs.
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Destination — Sustainable, secure and competitive energy supply

This Destination includes activities targeting a sustainable, secure and competitive energy
supply. In line with the scope of cluster 5, this includes activities in the areas of renewable
energy; energy system, grids and storage; as well as Carbon Capture, Utilisation and Storage
(CCuUS).

The transition of the energy system will rely on reducing the overall energy demand and
making the energy supply side climate neutral, in current and future climate conditions. R&l
actions will help to make the energy supply side cleaner, more secure, and competitive by
boosting cost performance and reliability of a broad portfolio of renewable energy solutions,
in line with societal needs and preferences. Furthermore, R&I activities will underpin the
modernisation of the energy networks to support energy system integration, including the
progressive electrification of demand side sectors (buildings, mobility, industry) and
integration of other climate neutral, renewable energy carriers, such as clean hydrogen.
Innovative energy storage solutions (including chemical, mechanical, electrical and thermal
storage) are a key element of such energy system and R&I actions will advance their
technological readiness for industrial-scale and domestic applications. Carbon Capture,
Utilisation and Storage (CCUS) is a CO2 emission abatement option that holds great potential
and R&I actions will accelerate the development of CCUS in electricity generation and
industry applications.

This destination contributes to the activities of the Strategic Energy Technology Plan (SET
Plan) and its implementation working groups.

This Destination contributes to the following Strategic Plan’s Key Strategic Orientations
(KSO):

e C: Making Europe the first digitally enabled circular, climate-neutral and sustainable
economy through the transformation of its mobility, energy, construction and production
systems;

e A: Promoting an open strategic autonomy% by leading the development of key digital,
enabling and emerging technologies, sectors and value chains to accelerate and steer
the digital and green transitions through human-centred technologies and innovations;

It covers the following impact areas:
¢ Industrial leadership in key and emerging technologies that work for people;
o Affordable and clean energy.

The expected impact, in line with the Strategic Plan, is to contribute to “More efficient,
clean, sustainable, secure and competitive energy supply through new solutions for smart

136 ‘Open strategic autonomy’ refers to the term ‘strategic autonomy while preserving an open economy’,

as reflected in the conclusions of the European Council 1 — 2 October 2020.
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grids and energy systems based on more performant renewable energy solutions”, notably

through

i. Fostering European global leadership in affordable, secure and sustainable renewable
energy technologies and services by improving their competitiveness in global value
chains and their position in growth markets, notably through the diversification of the
renewable services and technology portfolio (more detailed information below).

ii. Ensuring cost-effective uninterrupted and affordable supply of energy to households and
industries in a scenario of high penetration of variable renewables and other new low
carbon energy supply. This includes more efficient approaches to managing smart and
cyber-secure energy grids and optimisation the interaction between producers,
consumers, networks, infrastructures and vectors (more detailed information below).

iii. Accelerating the development of Carbon Capture, Use and Storage (CCUS) as a CO>
emission mitigation option in electricity generation and industry applications (including
also conversion of CO> to products) (more detailed information below).

Global leadership in renewable enerqy

Renewable energy technologies encompass renewable electricity, renewable heating and
cooling and renewable fuel technologies. They provide major opportunities to replace or
substitute carbon from fossil origin in the power, heating/cooling, transportation, agriculture
and industry economic sectors. Their large scale and decentralised deployment are expected to
create more jobs than the fossil fuel equivalent and, especially, local jobs. Renewable energy
technologies are the baseline on which to build a European and global climate-neutral future.
A strong global European leadership in renewable energy technologies will pave the way to
increase energy security and reliability.

It is imperative to enhance affordability, security, sustainability, and efficiency for more
established renewable energy technologies (such as wind energy, photovoltaics, solar thermal,
bioenergy or hydropower), and to further diversify the technology portfolio. Furthermore,
advanced renewable fuels, including synthetic fuels (which contain also direct solar fuels®’)
and sustainable advanced biofuels, are also needed to provide long-term carbon-neutral
solutions for the transport, energy consuming and energy-intensive industrial sectors, in
particular for applications where direct electrification is not a technically and cost-efficient
option.

In line with the “do not significantly harm” principle for the environment, research and
innovation actions for all renewable energy technologies aim to also improve the
environmental sustainability of the technologies, delivering products with reduced greenhouse
gas emissions and improved environmental performance regarding water use, circularity,
pollution, and ecosystems. For biofuels and bioenergy improving the environmental
sustainability is associated to the biomass conversion part of the value chain and the quality of

137 Direct solar fuels are in this context renewable synthetic fuels made by direct conversion routes from
solar to chemical energy
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the product, while air pollution associated to combustion in engines falls in the scope of other
destinations in Cluster 5 and other environmental aspects will be under Cluster 6.

Synergies with activities in cluster 4 are necessary for integrating renewable energy
technologies and solutions in energy consuming industries and ensure that renewable energy
solutions do not harm the environment. Complementarities with cluster 6 concern mainly
biomass-related activities and with EIC low technology readiness level actions.

All renewable energy technologies are addressed as they have all a strong international market
potential, and it will be coherent with the EU policy of industrial leadership worldwide.

Regarding the REPowerEU communication, renewable energy technologies are - as described
above - a key instrument to diversify EU gas supplies and reduce the EU’s dependence on
fossil fuels. Most of the topics in this work programme are centred along two of the
REPowerEU tracks, with the remainder of the topics fully contributing to decreasing the EU’s
dependence on fossil fuels:

e PV, wind energy and heat pumps, encompassing the most readily available renewable
energy technologies to reduce the EU’s dependence on fossil fuels. (17 topics)

e Renewable fuels, encompassing the most readily available technologies (advanced
biofuels) but also the less mature ones (synthetic renewable fuels). Renewable fuels can
be used in transport but also in buildings and industry to meet the demand for electricity
and heat, therefore displacing fossil fuels. Gaseous renewable fuels are one of the named
actions in the REPowerEU communication, as regards increasing the production of bio
methane twice above the European Green Deal target in 2030. All forms of renewable
fuels, and in particular advanced biofuels, contribute to reduce the EU’s dependence,
because they are drop-in fuels and direct replacements of fossil fuels, utilizing the
existing infrastructure. (8 topics)

e The remainder of the topics also contributes to the objective of decreasing the EU’s
dependence on fossil fuels, with the focus either on specific renewable energy sectors
(bioenergy, geothermal, hydropower, ocean energy and solar thermal) or on cross-
technology activities (next generation renewable energy, market measures, international
cooperation). (18 topics)

Main expected impacts:

e Auvailability of disruptive sustainable renewable energy and renewable fuel technologies
& systems accelerating the replacement of fossil-based energy technologies to achieve
climate neutrality in the energy sector by 2050, considering future climate conditions,
and without harming biodiversity, environment and natural resources.

¢ Reduced cost and improved efficiency of sustainable renewable energy and renewable
fuel technologies and their value chains.
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e Support de-risking of sustainable renewable energy and fuel technologies with a view to
their commercial exploitation to contribute to the 2030 “Fit for 55 targets increasing the
share of renewable electricity, heat and fuels in the EU energy consumption (in
particular, 40% renewable energy overall, 2.2% advanced biofuels and 2.6% renewable
fuels of non-biological origin).

e Better integration of sustainable renewable energy and renewable fuel-based solutions in
all economic sectors, including through digital technologies.

e Enhanced security and autonomy of energy supply in the EU, while accelerating the
green transition.

e Affordable, secure and sustainable energy solutions to diversify gas supplies in the EU
by increasing the level of biomethane.

e Reinforced European scientific basis and European export potential for renewable
energy technologies through international collaborations (e.g., the AU-EU Climate
Change and Sustainable Energy partnership, the missions and innovation communities of
Mission Innovation 2.0).

e Enhanced sustainability of renewable energy and renewable fuels value chains, taking
fully into account circular economy, social, economic and environmental aspects in line
with the European Green Deal priorities.

e More effective market uptake of sustainable renewable energy and fuel technologies to
support their commercialisation and provide inputs to policy making.

¢ Increased knowledge on the environmental impacts of the different renewable energy
technologies along their lifecycle and value chains.

Enerqgy systems, grids and storage

Main expected impacts:

¢ Increased resilience of the energy system, based on improved and/or new technologies
and energy vectors, to control the system and maintain system stability under difficult
circumstances.

e Increased flexibility and resilience of the energy system to plan and operate different
networks for different energy carriers simultaneously in a coordinated manner that will
also contribute to climate neutrality of hard-to-electrify sectors.

¢ Innovative data-driven services for consumers that empower them to engage in the
energy transition. Enhanced consumer satisfaction and increased system flexibility
thanks to enabling consumers to benefit from new energy services and facilitating their
investment and engagement in the energy transition.
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e Improved energy storage and energy vector technologies, in particular technologies for
long-term storage of electricity and heat.

e Foster the European market for new energy services and business models as well as
tested standardised and open interfaces of energy devices through a higher degree of
interoperability, increased data availability and easier data exchange.

e More effective and efficient solutions for transporting and seamlessly integrating off-
shore energy with new electricity transmission technologies, in particular using
superconducting technologies, power electronics and hybrid Alternate Current — Direct
Current grid solutions as well as MT HVDC (Multi Terminal High Voltage Direct
Current) solutions.

e Based on easy data-sharing, increased flexibility of the energy system to integrate
renewables, and better predictability of return on investments in renewable and energy
efficiency investments.

e Speeding up of (from early-adoption to upscaling) of new digital technologies in the
energy sector for the benefit of the energy transition.

e Development of cyber-security and privacy tools and technologies tailor-made for the
specific requirements of the energy system.

e Development of technologies and systemic approaches that optimise energy
management of IT technologies.

Carbon Capture, Utilisation and Storage (CCUS)

Main expected impacts:

Carbon capture, utilisation and storage (CCUS)
e Accelerated rollout of infrastructure, in particular for CCUS hubs and clusters.

e Continuing knowledge and best practice sharing activities, in particular on connecting
industrial CO2 sources with potential bankable storage sites and installations using CO2,
providing greater confidence for decision makers and investors.

e Proven feasibility of integrating CO2 capture, CO2 storage and CO2 use in industrial
facilities and to maximize the efforts to close the carbon cycle. Demonstrating these
technologies at industrial scale should pave the way for subsequent first-of-a-kind
industrial projects.

e Reduced cost of the CCUS value chain, with CO2 capture being still the most relevant
stumbling block for a wider application of CCUS. Develop innovative technology for
CO2 conversion to reduce the need for pre-concentration and/or purification.
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e Adequate frameworks for Measurement, Monitoring and Verification (MMV) for
storage and use projects, to document safe storage and for public buy-in of the
technology.

e Further research in DACCS and BECCS as CO2 capture technologies in combination
with CO2 storage in order to deliver carbon removals.in view of achieving the net zero
targets.

e Assess the environmental impacts and risks, in the short, medium and long term, of
CCUS technologies, with respect to the Do No Significant Harm principle, and to inter-
generational solidarity.

The following call(s) in this work programme contribute to this destination:

Call Budgets (EUR million) Deadline(s)
2023 2024

HORIZON-CL5-2023-D3-01 | 397.60 23.00 30 Mar 2023
HORIZON-CL5-2023-D3-02 | 161.00 05 Sep 2023
HORIZON-CL5-2023-D3-03  58.00 10 Oct 2023
HORIZON-CL5-2024-D3-01 246.00 16 Jan 2024
HORIZON-CL5-2024-D3-02 138.00 05 Sep 2024
Overall indicative budget 616.60 407.00
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Call - Sustainable, secure and competitive energy supply

HORIZON-CL5-2023-D3-01

Conditions for the Call

Indicative budget(s)'%®

Topics Type of = Budgets (EUR = Expected EU  Indicative
Action million) contribution per  number
project (EUR of
2023 gt million)** projects
expected
to be
funded

Opening: 13 Dec 2022
Deadline(s): 30 Mar 2023

HORIZON-CL5-2023-D3-01- 1A 40.00 Around 20.00 2
01 140
HORIZON-CL5-2023-D3-01- 1A 16.00 Around 8.00 2
02 141
HORIZON-CL5-2023-D3-01- 1A 14.00 Around 7.00 2
03 142
HORIZON-CL5-2023-D3-01- 1A 14.00 Around 7.00 2
04 143
HORIZON-CL5-2023-D3-01- RIA 18.00 Around 6.00 3
05 144
HORIZON-CL5-2023-D3-01- 1A 18.00 Around 9.00 2

138

139

140
141
142
143
144

The Director-General responsible for the call may decide to open the call up to one month prior to or
after the envisaged date(s) of opening.

The Director-General responsible may delay the deadline(s) by up to two months.

All deadlines are at 17.00.00 Brussels local time.

The budget amounts are subject to the availability of the appropriations provided for in the general
budget of the Union for years 2023 and 2024.

Nonetheless, this does not preclude submission and selection of a proposal requesting different
amounts.

Of which EUR 17.60 million from the 'NGEU' Fund Source.

Of which EUR 8.90 million from the 'NGEU' Fund Source.

Of which EUR 7.80 million from the 'NGEU' Fund Source.

Of which EUR 7.80 million from the 'NGEU' Fund Source.

Of which EUR 10.10 million from the 'NGEU' Fund Source.
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06 145
HORIZON-CL5-2023-D3-01- 1A 18.00 Around 9.00
07 146
HORIZON-CL5-2023-D3-01- 1A 40.00 Around 20.00
08 147
HORIZON-CL5-2023-D3-01- 1A 12.00 Around 6.00
09 148
HORIZON-CL5-2023-D3-01- 1A 20.00 Around 20.00
10 149
HORIZON-CL5-2023-D3-01- 1A 18.00 Around 9.00
11 150
HORIZON-CL5-2023-D3-01- 1A 22.00 Around 11.00
12 151
HORIZON-CL5-2023-D3-01- RIA 14.00 4.00t0 5.00
13 152
HORIZON-CL5-2023-D3-01- 1A 30.00 Around 10.00
14 153
HORIZON-CL5-2023-D3-01- 1A 18.00 Around 18.00
15 154
HORIZON-CL5-2023-D3-01- CSA 0.60 Around 0.60
16

HORIZON-CL5-2023-D3-01- 1A 40.00 Around 20.00
17 155
HORIZON-CL5-2023-D3-01- COFUND | 45.00 23.00 Around 68.00
18

Overall indicative budget 397.60  23.00

145 Of which EUR 10.10 million from the 'NGEU' Fund Source.
Of which EUR 10.10 million from the 'NGEU' Fund Source.
Of which EUR 22.40 million from the 'NGEU' Fund Source.

146
147
148
149
150
151
152
153
154
155

Of which EUR 6.00 million from the 'NGEU' Fund Source.

Of which EUR 11.20 million from the 'NGEU' Fund Source.
Of which EUR 10.10 million from the 'NGEU' Fund Source.
Of which EUR 12.30 million from the 'NGEU' Fund Source.

Of which EUR 7.80 million from the 'NGEU' Fund Source.

Of which EUR 16.80 million from the 'NGEU' Fund Source.
Of which EUR 10.10 million from the 'NGEU' Fund Source.
Of which EUR 22.02 million from the 'NGEU' Fund Source.
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General conditions relating to this call

Admissibility conditions The conditions are described in General

Annex A.

Eligibility conditions

The conditions are described in General

Annex B.
Financial and operational capacity and The criteria are described in General Annex
exclusion C.

Award criteria

The criteria are described in General Annex

D.

Documents The documents are described in General
Annex E.

Procedure The procedure is described in General
Annex F.

Legal and financial set-up of the Grant The rules are described in General Annex G.

Agreements

Global leadership in renewable energy

Proposals are invited against the following topic(s):

HORIZON-CL5-2023-D3-01-01: Renewable Energy Valleys to increase energy security
while accelerating the green transition in Europe

Specific conditions

Expected EU
contribution per
project

The Commission estimates that an EU contribution of around EUR 20.00
million would allow these outcomes to be addressed appropriately.
Nonetheless, this does not preclude submission and selection of a
proposal requesting different amounts.

Indicative budget

The total indicative budget for the topic is EUR 40.00 million.

Type of Action

Eligibility
conditions

Innovation Actions

The conditions are described in General Annex B. The following
exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
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additionally be used).

Technology Activities are expected to achieve TRL 7-8 by the end of the project —
Readiness Level see General Annex B.

Expected Outcome:

Project results are expected to contribute to all of the following expected outcomes:

e Contribute to the implementation of the REPowerEU Plan, in particular to i) diversify
gas supplies via higher levels of sustainable bio-methane (mainly based on organic waste
and agricultural residues) and green hydrogen, and ii) speed up Europe’s path to
independence from fossil fuels by increasing the share of renewable energy (electricity,
heat and fuels) in the European energy consumption.

e Increase the roll-out of local or regional renewable energy system solutions for
electricity, heat and fuel needs and contribute to their market up-take in Europe.

e Create new sustainable jobs linked to local or regional renewable energy system value
chains and enhance economic growth in local or regional European communities.

e Enhance security and autonomy of local or regional energy supply in EU Member
States/Associated countries in current and future climate conditions.

e Increase the readiness, reliability, performance and affordability of local or regional
renewable energy system solutions in Europe.

Scope: The EU energy system strongly relies on centralised electricity generation and on fuel
imports, with 95% of its oil and 84% of its gas consumption sourced from outside the EU.
The REPowerEU Plan proposes a set of actions to reduce the EU’s dependence on fossil fuels
and diversify its energy supply ‘well before 2030°. The three pillars of the plan are to ramp up
the production of green energy, diversify our energy supplies, and reduce our demand for
fossil gas, coal and oil.

Renewable energy valleys are understood as decentralised renewable energy systems that
offer a viable and efficient solution to the challenges mentioned above. For example, local
production and consumption, reduced transmission and distribution losses thanks to the
reliance on local networks for energy needs, greater operational flexibility and reduced
dependence on expensive fuel imports all contribute to a higher energy autonomy, a more
secure supply, and lower, more stable overall energy costs, including for individual citizens.
In addition, this alleviates a part of the load on the centralised grid and avoids blockages by
the capacity of the grid.

Proposals are expected to address the following aspects:

e Creation of a renewable energy valley ‘living lab’ in local, peri-urban or regional
communities that demonstrates in real life conditions the sustainable and cost-effective
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production and storage of renewable energy from different local renewable energy
sources providing multiple renewable energy carriers (e.g., electricity, heat, renewable
fuels, bio-methane, biogas, hydrogen), fully covering the local energy needs on an
annual basis.

Consideration of different potentials in terms of geography, climate and natural
resources in the concept design.

Consideration of different end users (e.g. buildings, mobility, industry, industrial parks)
of the multiple renewable energy carriers.

Reduction of energy use and energy losses through the integration of effective and
innovative energy-efficient solutions.

Development and testing of a digital twin of the specific local energy grid for all types of
energy carriers (i.e., electricity, heat, fuels including gases) for operational analysis,
detailed energy forecasting and local grid management.

Scenario analysis using the digital twin to constantly improve multiple carrier grid
management, planning, data gathering/handling and cyber security.

Development of cost-effective upscaling and commercialisation approaches of the
solutions, linked to robust business models along the value chains, considering inclusive
and affordable access to energy for consumers. This can include collaborative ventures
with local stakeholders.

Regarding the development of the renewable energy technologies value chains, fostering
the participation of the local industry and other stakeholders, including citizens, Energy
Communities and the Energy Communities Repository 1 as appropriate, therefore
generating local jobs, skills, economic growth and benefits for citizens. As such,
providing support to the participation of citizens in the design, implementation and
exploitation of renewable energy, in order to increase acceptability. Where applicable,
synergies with other economic sectors than the energy sector may be considered.

Regarding the local or regional renewable energy system developed, assessment of its
stability, robustness, and fitness to the local resources and needs, including
understanding consumer behaviour.

Assessment of costs avoidance from fossil fuels imports in line with REPowerEU to
decrease the dependence on such imports.

Assessment - both at the design phase and during operation - of environmental and
socio-economic impacts (positive and negative) for the local community or region, and
development of measures to mitigate the negative impacts.

156

https://energy.ec.europa.eu/topics/markets-and-consumers/energy-communities_en
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The renewable energy valleys can take diverse configurations, such as peri-urban settings,
(agro-) industrial clusters or remote or islanded areas. They can also take the form of either
distinct but combined systems or unique poly-generation systems (i.e., in the same
infrastructure) to deliver multiple energy carriers from combined renewable energy resources
and technologies.

The proposal should indicate how the operation and maintenance of the living lab will be
guaranteed after the end of the project.

Technological developments for hydrogen production and storage are addressed in the frame
of the Clean Hydrogen European Partnership and are therefore excluded from this call, but
proposals may include the integration of such devices in the demonstration.

Proposals are expected to foresee coordination and collaboration with similar EU-funded
projects (in particular, those that will be funded under this topic) for policy relevant issues
such as regulatory framework, business models and obstacles to innovation.

HORIZON-CL5-2023-D3-01-02: PV integration in buildings and in infrastructure

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 8.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

proposal requesting different amounts.

Indicative budget  The total indicative budget for the topic is EUR 16.00 million.

Type of Action | Innovation Actions

Eligibility The conditions are described in General Annex B. The following

conditions exceptions apply:
If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Technology Activities are expected to achieve TRL 7 by the end of the project — see

Readiness Level General Annex B.

Expected Outcome: Photovoltaic products are considered to be building-integrated, if they
have been designed following the basic requirements for construction works in order to form
and/or replace a construction product. If the integrated PV product is dismounted, it would
have to be replaced by an appropriate conventional construction product. Building and
infrastructure integrated PV can be a cost-effective, technologically proven solution to
decarbonise buildings and infrastructure.
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Consequently, project results are expected to contribute to all of the following expected
outcomes:

Demonstrate economic and sustainable integration of PV products in the built
environment and in infrastructure.

Establish enhanced structural collaborative innovation between PV companies and the
(building) construction sector.

Contribute to the Renovation Wave, the Mission on climate-neutral and smart Cities and
the New European Bauhaus initiative.

Scope: PV integration in buildings and in infrastructure unlocks a huge potential for
renewable electricity generation. Integrated PV require individual solutions in order to meet
multi-functional and aesthetic requirements such as yield-friendly colouring or modular
transparency, antifouling property, structural flexibility, module lightness and flexibility,
suited voltage levels, the use of and combination with (building) materials other than glass,
and an overall high aesthetical value that addresses the requirements of architects and
designers.

Proposals are expected to:

Demonstrate resilience against partial shading, flexibility in the interconnection of PV
modules having different sizes and electrical characteristics specific optical and thermal
control solutions, long service life/easy replacement, safety and simplicity of
maintenance, software control for quick detection of faults, module substructures and
fixing systems to enhance aesthetics and functionality of the integration and electricity
yield.

Decrease costs and enhance lifetime, quality, reliability and sustainability with new
approaches for both PV module and BOS with the development of industrialized
production of customized products and of prefabricated modular solutions, which
incorporate an integrated life cycle approach.

Develop energy integration and social behaviour concepts to maximize the energy
matching between PV production and local buildings consumption, supported by new
tools and business models to ensure their economic effectiveness.

Demonstrate integration of PV design and manufacturing within the construction value
chain with appropriate consideration to standards for buildings and infrastructure, as well
as contribution to new and improved standards.

Form alliances between all stakeholders (PV and building/construction sectors,
distribution system operators, investors, owners, architects, installers) to tackle a number
of educational and regulatory barriers that still hinder the development of integrated PV
in buildings and in infrastructure. The goal is to promote new concepts/schemes and
business models for an active role of integrated PV in renovation and construction.
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Demonstrations are expected to be carried out in more than one different construction
typologies (residential buildings, tertiary building [hospitals, schools, public administration
buildings, etc.]), or civil infrastructures (roadways, noise barriers, parking lots, bridges, etc.)
and in more than one location in Europe.

A plan for the exploitation and dissemination of results should include a strong business case
and sound exploitation strategy, as outlined in the introduction to this Destination. The
exploitation plan should include preliminary plans for scalability, commercialisation, and
deployment (feasibility study, business plan) indicating the possible funding sources to be
potentially used (in particular the Innovation Fund).

Projects are expected to contribute to the New European Bauhaus (NEB) initiative®” by
interacting with the NEB Community, NEBLab and other relevant actions of the NEB
initiative through sharing information, best practice, and, where relevant, results.

HORIZON-CL5-2023-D3-01-03: Floating PV Systems

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 7.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

proposal requesting different amounts.

Indicative budget ‘ The total indicative budget for the topic is EUR 14.00 million.

Type of Action Innovation Actions
Eligibility ‘The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Technology Activities are expected to achieve TRL 6-7 by the end of the project —
Readiness Level see General Annex B.

Expected Outcome: Photovoltaic power generation is pivotal to a clean energy system and the
achievement of the net zero-emissions target. To this end, it is important to enhance
affordability, sustainability and exploit the modularity and synergies of application of PV
technologies.

Consequently, project results are expected to contribute to all of the following outcomes:

157 https://europa.eu/new-european-bauhaus/index_en
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e Expand the potential application and minimise the environmental impact of Floating PV
(FPV) technology for inland and offshore waters.

¢ Significant improvement of FPV designs that reduce both CAPEX and OPEX, maximize
energy output and thus reduce LCoE.

Scope: Floating PV (FPV) has huge potential in uncovered waterbodies, presenting an
opportunity for solar energy production in areas where difficult terrain or land constraints
make ground-mounted systems impractical. However, FPV also face a plethora of challenges
for various environmental conditions such as wind, wave, currents, water level variations and
humid and corrosive environment that could adversely affect the electrical output and life of
the plant.

Proposals are expected to:

e Develop (and verify) predictive yield models including dynamic behaviour of the PV
floats, temperature effects and wave induced mismatch losses, depending on the
application environment (wave height class) and scale of implementation.

e Demonstrate advanced module and system concepts of adequate scale (min 5 MW) for
electrical output optimisation considering the disturbance of environmental factors to the
electrical output characteristics of PV modules and systems.

e Demonstrate system components that satisfy the structural and functional requirements
for the entire lifecycle (coping with soiling and fouling, degradation, corrosion,
environmental stress cracking, UV stabilisation, exposure to water, salinity, humidity,
algae growth, toxicity). Address reliability and performance loss rates through the
development of accelerated stress testing specifically for FPV applications, operational
data, and visual inspection of FPV systems.

e Demonstrate low impact on ecosystem biodiversity by developing methodologies
(models, monitoring...) and guidelines to assess the direct impacts of FPV on aquatic
systems and biodiversity and consider potential mitigation measures.

o Satisfy end-of-life recycling aspects.

A plan for the exploitation and dissemination of results should include a strong business case
and sound exploitation strategy, as outlined in the introduction to this Destination. The
exploitation plan should include preliminary plans for scalability, commercialisation, and
deployment (feasibility study, business plan) indicating the possible funding sources to be
potentially used (in particular the Innovation Fund).

HORIZON-CL5-2023-D3-01-04: Solar Systems for Industrial Process Heat and Power

[
‘ Specific conditions

‘ Expected EU The Commission estimates that an EU contribution of around EUR 7.00
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contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a
proposal requesting different amounts.

Indicative budget = The total indicative budget for the topic is EUR 14.00 million.

Type of Action Innovation Actions
Eligibility The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Technology Activities are expected to achieve TRL 6-7 by the end of the project —
Readiness Level see General Annex B.

Expected Outcome: Renewable energy integration in the industrial sector is a key step in
achieving low-carbon production systems. Solar systems for industrial process heat and power
are gaining attention towards this goal and have the potential for significant scale up,
particularly in areas that combine a large and diverse industrial sector with rich solar
resources. Therefore, project results are expected to contribute to the following expected
outcome:

e Energy efficient solar resource integration in the industrial sector for achieving low-
carbon, emission-free production systems.

Scope: Industrial processes need considerable amounts of heat and power. Much of the
demand for process heat, roughly 50% among the most energy-intensive manufacturing
industries, including food and beverages and pulp and paper, occurs at temperatures of 400 °C
or less. The Solar Thermal (ST) medium-temperature process heat or cogeneration with
electricity can be an effective way to transition to clean energy sources and displace
conventional fossil fuel use in industry. On the other side, Photovoltaic (PV) systems convert
sun-light to direct current (DC) electricity and the electricity can be used to power or heat
industrial processes directly (or via the grid) with electric heating technologies. The two solar
technologies (PV and ST) are not competing but can be suitably integrated in an energy
system to best benefit of the different features offered by the two options. This high synergy
output would allow a useful integration of solar in many industrial processes.

Proposals are expected to:

e Demonstrate a system that considering solar energy's generation potential, topographic
characteristics, land-use constraints and system performance, generates solar medium-
temperature heat and electricity in a modular, low environmental footprint, low cost and
high-efficiency hybrid PV and ST design. Optimize the manufacturing processes based

Part 8 - Page 158 of 535



on the process integration concept (presenting opportunities for energy efficiency and
heat recovery) and process control, to reduce process power and heat demand to its
practical minimum for an energy efficient solar energy supply (possibly including
storage) investment.

e Demonstrate the potential of hybrid approaches (PV and ST) that produce heat and
electricity to power a broad range of manufacturing end uses. A plan for the exploitation
and dissemination of results should include a strong business case and sound
exploitation strategy, as outlined in the introduction to this Destination. The exploitation
plan should include preliminary plans for scalability, commercialisation, and deployment
(feasibility study, business plan) indicating the possible funding sources to be potentially
used (in particular the Innovation Fund).

International cooperation with the Mediterranean Region is encouraged.

HORIZON-CL5-2023-D3-01-05: Critical technologies for the offshore wind farm of the
Future

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 6.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

proposal requesting different amounts.

Indicative budget = The total indicative budget for the topic is EUR 18.00 million.

Type of Action Research and Innovation Actions

|
Eligibility ‘The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Technology Activities are expected to achieve TRL 5 by the end of the project — see
Readiness Level General Annex B.

Expected Outcome: Project results are expected to contribute to all of the following expected
outcomes:

o Improved performance of offshore wind turbines and efficient use of the marine space.

¢ Reinforced European offshore wind turbine value chain, supporting local companies and
creating local jobs and skills.
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¢ Reduce the possible impacts of offshore wind turbines on protected species and habitats.
e Reduced use of primary raw materials and reduced dependency on scarce raw materials.
¢ Reduction of LCOE and increased sustainability.

Scope: The objective is to bring major innovations in the design and manufacturing of large
offshore wind farms, aiming at >15 MW for fixed bottom offshore applications and >12 MW
for floating offshore installations.

Attention can be paid to substantially reducing the wind turbine mass (rotor/nacelle/tower) as
well as on advanced lean marine-compatible substructures, advanced (dynamic) cabling and
connectors, including floating platforms and its moorings. Innovations such as compact
generators, smart blades, reliable drive trains, can be investigated alongside new turbine
designs. Innovative low-cost substructures with suitable geotechnical and hydro-dynamic
properties should be developed using long-lasting, anti-fouling, corrosion resistant materials
with high damping properties.

The projects should exploit improved understanding of the issues related to materials in the
upscaling of wind energy turbines/systems (stresses and strains, delamination, etc.)

The innovations should contribute to sustainability considering circularity in the design phase,
less (or no) use of (critical) raw materials and decreasing negative environmental and social
impacts. They should also contribute to the mitigation of the possible impacts to protected
species and habitats.

Such development will allow further deployment of offshore wind energy conversion systems
and dramatically increase the offshore wind potential while reducing public acceptability
barriers (noise, visual impact).

The active participation of relevant industrial partners and technology suppliers is essential to
form a multisectoral, multidisciplinary consortium able to achieve the full impact of the
project.

This R&I need is identified in the offshore renewable energy strategy (COM(2020) 741 final)
that describes that further R&I action is needed in critical raw material substitution, reducing
the environmental impacts of offshore technologies, and job creation.

HORIZON-CL5-2023-D3-01-06: Demonstration of advanced biofuel technologies for
aviation and/or shipping

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 9.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

proposal requesting different amounts.
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Indicative budget

The total indicative budget for the topic is EUR 18.00 million.

Type of Action

Eligibility
conditions

Technology
Readiness Level

Legal and
financial set-up of
the Grant
Agreements

Innovation Actions

The conditions are described in General Annex B. The following
exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Activities are expected to achieve TRL 6-7 by the end of the project —
see General Annex B.

The rules are described in General Annex G. The following exceptions
apply:

Eligible costs will take the form of a lump sum as defined in the
Decision of 7 July 2021 authorising the use of lump sum contributions
under the Horizon Europe Programme — the Framework Programme for
Research and Innovation (2021-2027) — and in actions under the
Research and Training Programme of the European Atomic Energy
Community (2021-2025). %8,

Expected Outcome: Project results are expected to contribute to all of the following expected

outcomes:

e Expand the technology portfolio for ready to pre-commercial plant investments in
advanced biofuel technologies for aviation and /or shipping.

e Support de-risking the technology, boost scale-up of advanced biofuels for aviation and
/or shipping and contribute to their market up-take.

e Respond to short- and medium-term needs for renewable fuels in aviation and /or

shipping.

e Support better integration of advanced biofuel technologies in aviation and /or shipping.

Scope: Demonstration of technological pathways for the production of liquid jet-drop-in
and/or liquid bunker drop-in advanced biofuels with reduced cost and GHG emissions from
biogenic residues and wastes including CO2 or microalgae (including cyanobacteria) through
chemical, biochemical, biological and thermochemical pathways, or a combination of them.

158 This decision is available on the Funding and Tenders Portal, in the reference documents section for
Horizon = Europe, under  ‘Simplified costs  decisions’ or  through  this link:
https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/horizon/guidance/Is-

decision_he en.pdf
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A reduced cost or at least cost parity with existing biofuels for use in aviation and/or shipping
IS expected, as for example the hydro processed esters and fatty acids (HEFA) for aviation
and the biodiesel for shipping. Proposals should provide information and assessment about the
economic feasibility and the potential of scaling-up the technology at commercial scale as
appropriate. The exploitation plans should include preliminary feasibility study and business
plan also indicating the possible funding sources to be potentially used (such as private equity,
the InvestEU, the EU Catalyst Partnership and the Innovation Fund).

GHG reduction from fossil equivalents above the state of the art should be shown.

The sustainability and GHG reduction should be addressed on a life-cycle assessment basis.

HORIZON-CL5-2023-D3-01-07: Demonstration of synthetic renewable fuel for aviation
and/or shipping

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 9.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

proposal requesting different amounts.
Indicative budget  The total indicative budget for the topic is EUR 18.00 million.

Type of Action Innovation Actions

Eligibility The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Technology Activities are expected to achieve TRL 6-7 by the end of the project —
Readiness Level see General Annex B.

Expected Outcome: Project results are expected to contribute to all of the following expected
outcomes:

e Expand the technology portfolio for ready to pre-commercial plant investments in
synthetic renewable fuel technologies for aviation and /or shipping.

e Support de-risking the technology, boost scale-up of synthetic renewable fuel for
aviation and /or shipping and contribute to their market up-take.

e Respond to short- and medium-term needs for renewable fuels in aviation and /or
shipping.
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e Support better integration of synthetic renewable fuel technologies in aviation and /or
shipping.

Scope: Demonstration of innovative technological pathways for the production of synthetic
renewable fuels for aviation and /or shipping from renewable energy, CO2, and/or renewable
carbon, nitrogen, hydrogen or their compounds, as for example renewable synthetic paraffinic
kerosene, renewable methanol/methane and renewable ammonia. Pathways via production of
renewable hydrogen or renewable hydrogen ionic compounds from all forms and origins of
renewable energy (e.g., electricity, direct sunlight, heat) are in scope. Cost reduction
compared to current state of the art including via electricity pathways and above state of the
art GHG reduction from fossil fuel equivalents are expected to be shown. An assessment for
the scalability potential of the technology, as well as for the overall energy efficiency, the
GHG emissions and sustainability based on life cycle analysis should be included. Proposals
should provide information and assessment about the economic feasibility of the technology
at commercial scale as appropriate The exploitation plans should include preliminary
feasibility study and business plan also indicating the possible funding sources to be
potentially used (such as private equity, the InvestEU, the EU Catalyst Partnership and the
Innovation Fund).

HORIZON-CL5-2023-D3-01-08: Demonstration of sustainable tidal energy farms

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 20.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

proposal requesting different amounts.

Indicative budget = The total indicative budget for the topic is EUR 40.00 million.

Type of Action Innovation Actions
Eligibility The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Technology Activities are expected to achieve TRL 8 by the end of the project — see
Readiness Level General Annex B.

Expected Outcome: Project results are expected to contribute to all of the following expected
outcomes:
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e De-risking tidal energy technology development and increased bankability/insurability
of tidal energy.

¢ Increased availability and improved market confidence in the technology.

e Increased knowledge on positive and negative impacts of ocean energy on its
environment and in the case of negative impacts to protected habitats and species
proposals for necessary mitigation measures.

e Publicly available data collected from the demonstration/pilot structure including
support structure.

Scope: Demonstration of sustainable tidal energy pilot farms (minimum 4 MW installed
capacity and at least 4 devices) in full operational conditions for long periods of time is
essential to advance this sector. It is the way to bridge the gap from technology development
to market development while reducing costs, reducing risks and attracting investors for future
commercial projects. The farm is expected to be composed of several devices of the same
series.

The tidal energy farms have to be connected to the electricity grid. To focus on the
technologies with the greatest chances of success, the single tidal device to be used in the
array deployment is expected to be satisfactorily demonstrated at full scale before, with
limited changes to incorporate the learnings. Any change on the tidal device may be
incremental but should not involve fundamental changes to the device design or composition.’
The innovation component should mainly lie on the pilot farm systems and supporting
industrial manufacturing activities that enable a cost-effective and high-performance pilot
farm. The project is expected to deploy a tidal energy farm with a minimum capacity of 4
MW and operate the farm at least 2 years in the lifetime of the project. After the project it is
expected that the farm will continue to be operated for at least 8 years.

The project should develop and execute an effective operation and maintenance programme.

Proposals are expected to address also all the following for both the supporting infrastructure
for the farm and for the individual devices themselves:

e Industrial design and manufacturing processes, circularity of (critical) raw materials,
sustainability, scalability, installation methods, transport, operation & maintenance,
supply chains and the related digital infrastructures.

e Projects are requested to demonstrate the technologies at sea while respecting existing
environmental regulatory framework. Necessary mitigation measures should be
integrated to protect habitats and species. Present an environmental monitoring plan to
be implemented during the demonstration action. Environmental monitoring data should
be open source and be shared with EMODNET and the IEA OES environmental task.

The project has to include a clear go/no go moment ahead of entering the deployment phase.
Before this go/no-go moment, the project has to deliver the detailed engineering plans, a
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techno-economic assessment, including key performance indicators based on international
recognized metrics, a complete implementation plan and all needed permits for the
deployment of the project, and if needed a plan to achieve certification by an independent
certification body before the end of the action. The project proposal is expected to present a
clear and convincing pathway to obtain necessary permits for the demonstration actions and
allow for appropriate timelines to achieve these. The project is expected also to demonstrate
how it will get a financial close for the whole action. For this the use of other
EU/national/regional support mechanisms can be considered. Independent experts will assess
all deliverables and will advise for the go/no-go decision.

The exploitation plans should include preliminary plans for scalability, commercialisation,
and deployment (feasibility study, business plan, financial model) indicating the possible
funding sources to be potentially used (in particular the Innovation Fund).

Data from the pilot structures should be collected to understand the performance and
behaviour of the structure and the surrounding environmental condition, to optimise the
concept and understand the environmental impact of tidal energy harvesting.

The selected projects are expected to contribute to the BRIDGE initiative **°, actively
participate to its activities and allocate up to 2% of their budgets to that end. Additional
contributions to the ‘Alliance for Internet of Things Innovation’ (AIOTI) and other relevant
activities (e.g. clusters of digital projects and coordinating actions) might be considered, when
relevant.

Energy systems, grids & storage
Proposals are invited against the following topic(s):

HORIZON-CL5-2023-D3-01-09: Waste heat reutilisation from data centres

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 6.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

proposal requesting different amounts.

Indicative budget  The total indicative budget for the topic is EUR 12.00 million.

Type of Action Innovation Actions
Eligibility The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of

159 https://www.h2020-bridge.eu/
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Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Technology Activities are expected to achieve TRL 7-8 by the end of the project —
Readiness Level see General Annex B.

Expected Outcome: Project results are expected to contribute to the following expected
outcome:

e Make sustainable seasonal storage solutions available to data centres to allow year-round
optimised operation in urban environments in an integrated way to supply heat to
neighbouring district heating system(s), agriculture and/or industry optimising use of
excess heating energy and required cooling energy.

Storage solutions with high round-trip efficiency, low dependence on critical raw materials,
low land/space footprint will be considered as advantage.

Scope: Two main obstacles arise in relation to the reuse of waste heat from data centres:

o First, data centres produce more waste heat in summer/when it is hot outside. The PUE
(Power use effectiveness) of data centres vary considerably along the year, because in
winter they can resort to free cooling (using fresh air from the outside), while in summer
they need to ventilate more and use heat pumps to cool down the outside air. As a result,
an important part of data centres’ waste heat is produced when less people need it (at
least for domestic heating purposes).

e Second, the heat produced is of poor quality (low temperatures and often light heat
vector), so that even for immediate use it is often not economically viable to use heat
pumps to “concentrate” it (increase temperature and, if necessary, communicate it to a
heavier vector).

Combining waste heat reuse with heat storage would allow data centres to better valorise their
waste heat in winter (under the form of residential heating for instance) while storing this heat
during hotter periods. From an economic perspective, the increase of waste heat that can be
valorised and sold by the data centre during the appropriate seasons may partially compensate
the additional costs of cooling during summer months. Such technologies may subsequently
apply to other industries generating important amounts of low temperature — low density heat.

Selected projects will test and further develop seasonal heat storage technologies through an
integrated pilot that includes at least the following technologies:

e Heating and cooling exchange system for the data centre and the district heating system.
e Seasonal energy storage.

For efficiency purposes, the storage technology should be able to store the heat for a long time
(up to 6 months), with as little energy losses as possible, and using as few compressor steps as
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possible. The storage technology should also be non-hazardous and be deployable close to
dwelling areas without posing a threat to them. Additionally, a specific consideration should
be given to the cyber-physical security of the combined storage and restitution system.

Optionally, the project could involve heat pump manufacturers to explore the benefits of heat
pump technologies to the overall heat storage facility.

Plan for the exploitation and dissemination of results for proposals submitted under this topic
should include a strong business case and sound exploitation strategy, as outlined in the
introduction to this Destination. The exploitation plans should include preliminary plans for
scalability, commercialisation, and deployment (feasibility study, business plan, financial
model) indicating the possible funding sources to be potentially used (in particular the
Innovation Fund).

HORIZON-CL5-2023-D3-01-10: Supporting the development of a digital twin to
improve management, operations and resilience of the EU Electricity System in support
to REPowerEU

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 20.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

proposal requesting different amounts.

Indicative budget ' The total indicative budget for the topic is EUR 20.00 million.

Type of Action Innovation Actions
Eligibility The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Technology Activities are expected to achieve TRL 6-7 by the end of the project —
Readiness Level see General Annex B.

Expected Outcome: Project results are expected to contribute to all of the following expected
outcomes:

¢ Increase the reliability of the energy system by enhancing flexibility and efficiency of
the European electricity grid to make it ready for the needed drastic increase of the
renewable energy share and more resilient to future shocks (such as cyber-attacks)
through scenario analysis and modelling.
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Improve management, maintenance and operations of the EU Electricity System.

Enhance dynamic monitoring of the energy system, to facilitate energy system
integration, information flows, detect anomalies, forecasting demand and to address
infrastructure bottlenecks.

Improve the data exchange between TSOs and DSOs and between network operators and
the market players, leveraging data exchange from prosumers.

Creation of new services for companies and public authorities based on the digital twin.

Scope: To deal with the rising complexity of the Energy System(s), and the impact of the fast-
changing energy market reality on the energy system, a digital twin of the electricity grid is a
key digital solution to support network operators and market players in performing a well-
informed decision-making. It is key tool to accelerate the innovation cycle and to reduce the
inertia of the energy sector when it comes to the integration of digital solutions in the energy
system in order to make it more efficient, resilient and able to integrate higher shares of
renewable energies. Digital transformation of the energy system is thus essential to meet the
objectives of REPowerEU.

The project is expected to address all of the following:

Create, develop and test a Digital Twin of the Electricity Grid that covers dynamic
monitoring, (smart) grid planning, secure operation, forecasting and scenario analysis.

It has to be modular, interoperable and implementable at different scales, integrating
both (decentralised) supply and demand-side, taking into account all relevant energy
data.

Promote new ways for energy companies, to share data and break the data-silos -
simplifying the data maintenance and exchange process - through a dynamic monitoring
of the whole system.

Synchronize data from various systems, including at least 5 TSO, 5 DSO and 5 market
parties that are not related in terms of ownership and with varying levels of infrastructure
maturity.

Standardize it into one multi-user platform via standards-based adapters/interfaces,
compliant and integrated with the Common European Energy Data Space.

Use the Digital twin for multi-facetted resilience scenario analysis to investigate how the
electricity grid responds to stimuli or shocks (e.g. RES integration, cyber-attacks) and
what answers can be provided.

Test and pilot the applications of science and innovation in the energy sector (e.g. testing
the combination of key digital technologies such as High Performance Computing, Big
Data, Al, 10T and Cloud Computing) in order to foster the rapid development new
services based on them [e.g. Load Balancing, Power Management, Consumer Services,
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Demand forecasting real time and interactive computing]. These new services should
help to enhance the flexibility and resilience of the EU energy system.

e Involve key organisations to ensure a European approach is required. In particular,
ENTSO-E and DSO associations, as well as main stakeholders such as T&D Europe,
Eurelectric, SmartEn, etc.

To ensure interoperability and integration into the grid and the federated European digital
infrastructure, specific demonstrators will make use of operational end-to-end architectures,
digital platforms and other data exchange infrastructure for the energy and cross-sector
systems being developed under ongoing Horizon 2020, Horizon Europe as well as under other
EU programs such as the Digital Europe Program and Connecting Europe Facility.

The selected projects are expected to contribute to the BRIDGE initiative **°, actively

participate to its activities and allocate up to 2% of their budgets to that end. Additional
contributions to the ‘Alliance for Internet of Things Innovation” (AIOTI) and other relevant
activities (e.g. clusters of digital projects and coordinating actions) might be considered, when
relevant.

HORIZON-CL5-2023-D3-01-11: Demonstration of DC powered data centres, buildings,
industries and ports

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 9.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

‘ proposal requesting different amounts.

Indicative budget  The total indicative budget for the topic is EUR 18.00 million.

Type of Action Innovation Actions
Eligibility The conditions are described in General Annex B. The following
conditions ‘ exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Technology Activities are expected to achieve TRL 6-8 by the end of the project —
Readiness Level see General Annex B.

Expected Outcome: Project results are expected to contribute to all the following outcomes:

160 https://www.h2020-bridge.eu/
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Demonstrated benefits and efficiency of DC power distribution systems compared to AC
(no need of AC/DC conversion, less copper, less space occupancy, etc.).

Increased reliability and resilience of the grid provided by DC power distribution
networks.

Scope: Projects are expected to implement the activities in (1), the practical demonstration in
(2) and the recommendations in (3) as described below:

1. Development of R&I activities, methodologies and tools for at least two of the sub-topics
(A, B, C or D). These can be developed/complemented among them and/or with others
pertinent to each sub-topic:

A. DC powered data centre:

Design and demonstration of a DC powered data centre. Feasibility of Medium Voltage
Direct Current (MVDC) distribution network to supply the DC powered data centre as
well as to supply other DC loads and to collect the energy of DC sources.

Integration with the UPS systems, innovative generation, sustainable (hybrid) energy
storage, etc.

Renewable energy systems integration.

Cost Benefit Analysis of the savings compared with the standard AC powered data
centre.

As a supporting reference for data centres, The EU Code of Conduct Data Centres
Energy Efficiency can be used.

B. Application of DC distribution in commercial and residential buildings

Feasibility of Medium Voltage Direct Current (MVDC) distribution network to supply
the DC powered commercial and residential buildings as well as to supply other DC
loads and to collect the energy of DC sources.

Installation of intelligent DC system complete of all the related components (e.g., RES,
DC bus, sockets, LED lighting, heat pumps, EV charging stations, sustainable storage
systems, etc. The components can be either DC-based or AC-based and appropriately
adapted to work within the DC grid.

Identification of the efficiency of a DC system compared to an AC system in the
building sector and the corresponding cost savings.

Analysis and identification of the main barriers (technical and non-technical) for the
development and deployment of MVVDC and LVVDC systems.

C. Application of DC distribution in industry
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Development and demonstration of DC manufacturing process installation, protection
and device technologies. Feasibility of Medium Voltage Direct Current (MVDC)
distribution network to supply the DC powered industry as well as to supply other DC
loads and to collect the energy of DC sources.

Development of project management tools and methods.

Demonstration of increased energy efficiency measures such as, for example the use of
variable-speed motors, led lighting, storage systems, etc.

Investigations to enable selectivity between circuit protection devices using different
technologies, such as semiconductor breakers, hybrid semiconductor breakers,
mechanical breakers and fuses.

Systems grounding to avoid stray currents and corrosion phenomenon from DC systems
such as e.g., rail applications.

Insulation materials and their applicability for DC loads (investigation on suitability of
AC cables for DC, on polarisation effects leading to early degradation and subsequent
insulation failure, etc.).

D. Application of DC distribution in ports

Simulation, analysis, design, develop, test and demonstration of a DC port infrastructure.
Feasibility of Medium Voltage Direct Current (MVDC) distribution network to supply
the DC powered ports as well as to supply other DC loads and to collect the energy of
DC sources.

Study and development of a tool to estimate the quantity of DC charging infrastructure
necessary to support regional adoption of ports’ electrification by MS.

CBA at system level of a DC compared to an AC supplied port considering all the
elements contributing to a real effective analysis on the costs and benefits of the system.

Simulation, analysis, design, test and demonstration of all the IT needed for the grid
automation.

Analysis and definition of possible operating framework and business models for ports
acting as energy hubs.

Analysis, report and recommendations on the potential of the ports as energy hubs with
related planning for its development within the energy transition.

2. Demonstration, test and validation of at least two of the sub-topics developed in (1) (A, B,
C or D) in at least two pilots in different EU Member States/Associated Countries.

3. Identification of standardisation, regulatory barriers and related recommendations.
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HORIZON-CL5-2023-D3-01-12: Development of MVDC, HVDC and High-Power
Transmission systems and components for a resilient grid

Specific conditions

Expected EU
contribution per
project

Indicative budget

The Commission estimates that an EU contribution of around EUR
11.00 million would allow these outcomes to be addressed
appropriately. Nonetheless, this does not preclude submission and
selection of a proposal requesting different amounts.

The total indicative budget for the topic is EUR 22.00 million.

Type of Action Innovation Actions
Eligibility The conditions are described in General Annex B. The following
conditions exceptions apply:
If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).
Technology Activities are expected to achieve TRL 8 by the end of the project — see
Readiness Level General Annex B.
Legal and The rules are described in General Annex G. The following exceptions
financial set-up of  apply:
the Grant Eligible costs will take the form of a lump sum as defined in the
Agreements Decision of 7 July 2021 authorising the use of lump sum contributions

under the Horizon Europe Programme — the Framework Programme for
Research and Innovation (2021-2027) — and in actions under the
Research and Training Programme of the European Atomic Energy
Community (2021-2025). 11,

Expected Outcome: Project results are expected to contribute to at least two of the following

outcomes:

¢ Investigation and development of new converter systems (including back-to-back,
floating, new systems with improved compatibility, lower losses, for superconducting
technologies applications i.e., medium voltage, high current, etc.) for higher efficiencies.

¢ Investigation and development of additional sustainable energy storage solutions,
interfacing with MVVDC, HVDC and/or High-Power Transmission systems, to support

161

Horizon

This decision is available on the Funding and Tenders Portal, in the reference documents section for
Europe,

under  ‘Simplified costs  decisions’ or  through  this link:

https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/horizon/quidance/ls-

decision_he en.pdf
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the AC system. Storage solutions should aim at high round-trip efficiency, low
dependence on critical raw materials, low land/space footprint.

Investigation and development of DC breaker integrated in Multi-terminal DC (MTDC)
systems, including DC breaker for integration with Superconducting cables.

Investigation and development of the application of DC GIS in VSC MVDC, HVDC
converters, including economic benefits on overall system solution.

Investigation and development of SF6-free technology for new equipment in substations.

Scope: Projects are expected to implement the activities in (1) or in (2) and the corresponding
practical demonstration in (3) as described below:

1. R&I, methodologies and tools involving the activities listed below. These can be
developed/complemented with others pertinent to the topic:

Development of smaller, more compact and/or lower voltage, higher current converter
topologies, including floating that can result in significant cost savings offshore.

Technical analysis of trade-offs in performance, ambient condition impact, maintenance,
reliability, dimensioning, testing procedures, etc.

Demonstration of enhancement of AC system stability and AC system frequency by
providing sustainable energy storage systems interfaced to MVDC, HVDC and/or High
Power Transmission systems.

Assessment of technical and economic feasibility of application of DC breakers in
MTDC systems.

Demonstration of DC fault ride through capabilities in MTDC systems by using DC
breakers.

Assessment of potential new converter topologies addressing future offshore
developments with the aim of reducing the CAPEX and OPEX of the investments, and
with increased fault current capabilities.

2. Boost SF6-free technologies in high and medium voltage equipment, as well as a regulatory
roadmap for replacement and new assets (HV: TRL 4-5; MV: TRL 6-8):

Investigation and development of switchgears using SF6-free technology with low
impact on GWP. Alternative SF6 gases with low environmental impact while at the same
time ensuring low space occupancy for offshore applications on platforms.

Assessment of grid resilience and the economic and environmental impact of
replacement and new installation rollout options (timeline, perspective of global market,
grid reliability and full lifecycle impact).
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¢ Regulatory recommendations at EU level to cope with financial risks inherent with
putting novel technologies into the system and transition time options to move from SF6
to SF6-free technology for new equipment.

¢ Investigation and development of an SF6-free gas-insulated substation or air-insulated
SF6-free instrument transformers or switchgear at different voltage levels.

3. Demonstration, test and validation of the activities developed in (1) or in (2) in at least two
pilots in different EU Member States/Associated Countries.

The selected projects are expected to contribute to the BRIDGE initiative 162, actively

participate to its activities and allocate up to 2% of their budgets to that end. Additional
contributions to the ‘Alliance for Internet of Things Innovation’ (AIOTI) and other relevant
activities (e.g. clusters of digital projects and coordinating actions) might be considered, when
relevant.

HORIZON-CL5-2023-D3-01-13: Development of novel long-term electricity storage
technologies

Specific conditions

Expected EU The Commission estimates that an EU contribution of between EUR 4.00
contribution per  and 5.00 million would allow these outcomes to be addressed
project appropriately. Nonetheless, this does not preclude submission and

selection of a proposal requesting different amounts.

Indicative budget = The total indicative budget for the topic is EUR 14.00 million.

Type of Action ‘ Research and Innovation Actions

Eligibility The conditions are described in General Annex B. The following

conditions exceptions apply:
If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Technology Activities are expected to achieve TRL 4-5 by the end of the project —

Readiness Level see General Annex B.

Expected Outcome: Project results are expected to contribute to all the following expected
outcomes:

162 https://www.h2020-bridge.eu/
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¢ Increased availability, robustness, and safety of sustainable and efficient energy storage
solutions to reduce energy losses, increase cost effectiveness and improve the
environmental footprint of the energy system.

e Auvailability and functionality of innovative energy storage systems developed for
specific system designs and applications.

¢ Increase technology leadership, competitiveness, and technology export potential of
European storage technology industry.

e Enhanced sustainability of storage technologies, taking fully into account circular
economy, social, economic, and environmental aspects in line with the European Green
Deal priorities.

Scope: Development of novel storage technologies, going beyond the state of the art, which
are providing best-fit in form of CAPEX, OPEX, efficiency and sustainability and are adapted
to specific needs of the energy system. Examples for such specific needs are responsiveness to
energy system flexibility need, necessary storage amount or specific requirements due to off-
grid situations. Focus is on longer-duration technologies, compared to lithium-ion technology,
which is currently dominating new storage projects. In scope are novel chemical, mechanical,
thermic storage technology solutions, excluding batteries and hydrogen. Innovative storage
solutions should show clear innovation with respect to the state of the art e.g. through use of
new advanced materials or new design solutions, always bearing in mind the objective of
sustainability and circular economy, minimizing the environmental footprint, which should be
underpinned by an LCA. The developed solutions should be highly performant in respect of
expected future investment and operational costs and business cases in existing or emerging
energy markets and go beyond the state-of-the art of existing storage solutions in respect of
two or more of the following parameters:

e Sustainability;
e Technical performance, including round-trip efficiency;
e Lifetime;

e Non-dependency on location geographical particularities strategic independence (=no or
limited use of CRMs);

e Land (space) footprint and/or cost.
Underlying basic material research is excluded.

Projects should address to the extent appropriate intelligent energy management systems,
economic viability studies validated by industry and assessment of large-scale replication
potential.
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The selected projects are expected to contribute to the BRIDGE initiative 12, actively

participate to its activities and allocate up to 2% of their budgets to that end. Additional
contributions to the ‘Alliance for Internet of Things Innovation’ (AIOTI) and other relevant
activities (e.g. clusters of digital projects and coordinating actions) might be considered, when
relevant.

HORIZON-CL5-2023-D3-01-14: Demonstration of innovative, large-scale, seasonal heat
and/or cooling storage technologies for decarbonisation and security of supply

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 10.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

proposal requesting different amounts.

Indicative budget = The total indicative budget for the topic is EUR 30.00 million.

Type of Action Innovation Actions
Eligibility The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Technology Activities are expected to achieve TRL 7-8 by the end of the project —
Readiness Level see General Annex B.

Expected Outcome: Project results are expected to contribute to all of the following expected
outcomes:

e Increased availability, robustness and safety of sustainable and efficient choices for
energy storage to increase security of supply, reduce energy losses, cost effectiveness
and improve the environmental footprint of the energy system.

e Auvailability and functionality of innovative large-scale energy storage systems
developed for specific system designs and applications.

e Increase technology leadership, competitiveness and technology export potential of
European storage technology industry.

163 https://www.h2020-bridge.eu/
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e Enhanced sustainability of storage technologies, taking fully into account circular
economy, social, economic and environmental aspects in line with the European Green
Deal priorities.

¢ In addition to development of the storage technology as such, it should be made suitable
to accumulation of different heat sources, including solar-thermal energy, geothermal
energy, industrial waste heat, as well as heat produced using photovoltaics, hybrid solar
panels (Photo-Voltaic Thermal Panels) and wind energy technologies.

e Systemic approach, smart integration concepts, including intelligent management
together with other energy sources. Efficient techniques/methodology of buffering
between demand and supply to be ensured.

Scope: Demonstration of innovative heat and/or cooling storage technologies, going beyond
the state of the art, which address long-term energy storage up to cross-seasonal storage.
Large-scale solutions are expected to be embedded into

¢ District-level heating and/or cooling storage.

e and/or integrate heat supply (industry waste heat) and demand for heat for industrial
processes.

Where appropriate, contribution to Power-to-Heat-to-Power technology should be explored.

They should optimise CAPEX, OPEX and round-trip efficiency of heat storage, as well as
circularity and sustainability of the system and its components, which are expected to be non-
toxic, highly durable and reasonably easy to recycle. Land (space) footprint is also an
important aspect which should be taken into account. An LCA should be performed. Strategic
independence is to be considered, i.e. use of abundant materials whenever it is possible.

The demonstration projects should address the required methodologies for the predictive
maintenance and control of the whole system.

Maximum use of all available thermal energy sources as well as systemic approach to
integration into energy system is to be ensured.

(Indirect) collaboration with IEA’s Energy Storage Technology Collaboration Programme is
to be ensured, e.g. through IEA Member States. Notably: Task 39 “Large Thermal Energy
Storages for District Heating”.

Basic material research is excluded.

Projects should address economic viability studies validated by industry and assessment of
large-scale replication potential. The exploitation plans should include business plan
indicating the possible funding sources to be potentially used (such as private equity,
InvestEU, EU Catalyst Partnership and the Innovation Fund).
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HORIZON-CL5-2023-D3-01-15: Supporting the green and digital transformation of the
energy ecosystem and enhancing its resilience through the development and piloting of
Al-loT Edge-cloud and platform solutions

Specific conditions

Expected EU
contribution per
project

Indicative budget

The Commission estimates that an EU contribution of around EUR 18.00
million would allow these outcomes to be addressed appropriately.
Nonetheless, this does not preclude submission and selection of a
proposal requesting different amounts.

The total indicative budget for the topic is EUR 18.00 million.

Type of Action Innovation Actions

Eligibility The conditions are described in General Annex B. The following

conditions exceptions apply:
If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Technology Activities are expected to achieve TRL 7-8 for digital energy solutions

Readiness Level

Expected Outcome:
outcomes:

by the end of the project starting from general purpose digital solutions
of at least TRL 5-6 — see General Annex B.

Project results are expected to contribute to all of the following expected

e Major contribution to the implementation of the Digitalisation of Energy Action plan.

¢ Innovation in data-driven energy services by 3rd parties through fast spreading, market
uptake and validation under critical operating conditions in a real environment of
transparent, accessible and reliable highly distributed open platforms, frameworks and
mechanisms for data exchange and storage to support innovative services (for flexibility,
RES integration, etc.) across the EU, based on Open Source developed solutions.

e Validation in

a large-scale environment of the application of cutting-edge digital

technology (Cloud-Edge continuum, edge intelligence, Al/ML (federated learning), 10T)
in a more decentralised environment in the energy sector.

o Full set of relevant commonly agreed digital standards applicable to the energy sector
through extension and update of existing standards and new standards filling
standardisation gaps.

Scope:
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e The action should develop solutions that aim at increasing the integration of renewable

energy sources, as well as the local generation and consumption of energy and
processing of data by developing and piloting at scale open source, environmentally
friendly, easily upgradeable and energy-efficient cloud-edge solutions. The application
space should include but is not limited to bi-directional EV charging, smart buildings
and homes. Solutions are expected to be based on commonly agreed open standards. To
the greatest extent possible, they should be building on the common European cloud-
edge infrastructure as well as making use of and contributing to the emerging common
European data spaces in the fields of energy and mobility. Further, they should support a
more decentralised environment for grid flexibility and energy services, based on digital
enablers such as artificial intelligence, swarm computing and 10T.

Validation should be done at least three pilot sites in at least three Member
States/Associated Countries and could include under “financial support to third parties”
an open call for additional services using up to 10% of the total budget to attract further
users and suppliers, in particular SMEs. The modalities of the open call will be defined
by the consortium, based on the concrete needs of the project. The appropriate level of
data localisation and processing (cloud, edge, far edge, etc.) should be defined on-the-fly
by Al algorithms to optimise latency, energy consumption, security, and other important
parameters. The solutions must demonstrate critical operation capability such as low-
battery, fault tolerance, and harsh weather conditions to ensure the resilient operation.

To ensure the interoperability among the solutions and with other European 10T research
and innovation efforts in the energy and other sectors and the integration into the grid,
the project will make use of operational end-to-end architectures, digital platforms and
other data exchange infrastructure for the energy system being developed under ongoing
EU programmes and other relevant initiatives'54. Preferably semantically interoperable
interactions, as enabled by the ETSI SAREF ontologies, should be used. The projects
will be expected to contribute to the piloting, uptake and further development of relevant
standards.

Solutions should include a credible market uptake plan of developed solutions across the
EU, in as diverse types of regions and electricity grids (in terms of climate, size,
economic activities), and enable 3rd parties, in particular SMEs, to use the developed
solutions as a basis to build their innovative data-driven energy services innovations for
energy consumers on top of the developed solution. These solutions should collaborate
where relevant with the Testing and Experimentation Facility (TEF) for the energy
sector.

The selected projects are expected to contribute to the BRIDGE initiative®®®, actively
participate to its activities and allocate up to 2% of their budgets to that end. Additional

164

165

For example, Horizon 2020, Horizon Europe, Digital Europe Program and Connecting Europe Facility,
the Data Space design principles of Open DEI, the project supported under the Interoperability
Community CSA and aligned with the Digital Europe Data Centre Support Centre, etc.
https://www.h2020-bridge.eu/
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contributions to the ‘Alliance for Internet of Things Innovation’ (AIOTI) and other
relevant activities (e.g. clusters of digital projects and coordinating actions) might be
considered, when relevant.

HORIZON-CL5-2023-D3-01-16: Support action to the SET Plan IWG on HVDC & DC
Technologies

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 0.60
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

proposal requesting different amounts.

Indicative budget = The total indicative budget for the topic is EUR 0.60 million.

Type of Action Coordination and Support Actions
Eligibility The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Expected Outcome: Project results are expected to contribute to all the following outcomes:

¢ Organisational, logistic and secretarial support provided to the SET Plan Implementation
Working Group on HVDC.

e Smooth implementation through supporting the actions of the SET Plan for HYDC and
DC Technologies in the coming years for the offshore as well as onshore grid
development.

Scope: The Implementation Working Group (IWG) on HVDC was set up in 2021 to address
specifically the grid development needs deriving from a renewable-based energy system, as
called by the Green Deal. With the perspective of the installation of 60 GW of offshore wind
and at least 1 GW of ocean energy by 2030 (300 GW and 40 GW by 2050), the Offshore
Renewable Energy Strategy has been the triggering event for the creation of the WG. The
activities of the IWG range from the support to the development of DC Technologies and
Systems to the fostering of the collaboration and coordination within the SET Plan countries
to ensure their active involvement.

The support action is intended to facilitate the work of the IWG by providing support to the
Implementation Plan on HVDC with activities focusing on:
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¢ Organisational support to the Implementation Working Group on HVDC.
e Coordination with other initiatives/projects and links with stakeholder’s fora.

e Dissemination and networking activities with other existing ETIPs and IWGs (e.g., joint
workshops, thematic conferences, webinar series, regular exchanges, etc.).

e Development and implementation of robust outreach approaches and societal
engagement actions to span across the EU and Associated Countries.

e Organisation and management of documents and files with feed-in of relevant outputs of
this CSA into the SET Plan information system (SETIS).

Carbon Capture, Utilization and Storage (CCUS)
Proposals are invited against the following topic(s):

HORIZON-CL5-2023-D3-01-17: Development of CO2 transport and storage demo
projects

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 20.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

proposal requesting different amounts.

Indicative budget = The total indicative budget for the topic is EUR 40.00 million.

Type of Action Innovation Actions
Eligibility The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Technology Activities are expected to achieve TRL 7-8 by the end of the project —
Readiness Level see General Annex B.

Expected Outcome: The demo project is expected to use the CO2 from one or more capture
sites and build or use a transport infrastructure, incl. shipping if needed, to the selected
storage site where the CO2 will be injected. Practical experience with a demo project of that
kind will increase the knowledge of the full CCS value chain including risk mitigation
(financial, technical, and regulatory) taking into account the experience and results from
previous research projects. Beside others this might include

Part 8 - Page 181 of 535



for CO2 transport:
¢ impact of CO2 origin, composition and impurities
o safety assessments and engineering design tools
e transport of CO2 interoperability, including ships
e reuse of pipelines, wells and platforms
e hubs and clusters and concepts
e environmental impacts and risks
e CO2 flow assurance
for CO2 storage:
e preparation of storage sites (depleted oil and gas reservoirs, saline aquifers, basalt rocks)
o develop experience with site conformance monitoring and assessment
e storage optimisation through development of a range of injection strategies
e improve understanding of induced seismicity
o prediction of plume under geophysical and geological uncertainty
o flexibility of CO2 injection ramp up
e environmental impacts and risks, including in the long term
The demo project is expected to be the basis and orientation for future full-size projects.

Scope: The development of regional CCUS clusters and their connection to European CO2
transport and storage infrastructures that enables cross-border cooperation across regions is
crucial for reaching net-zero GHG emissions by 2050. The CCUS technology is not
sufficiently operational in Europe yet. To overcome the remaining challenges, further R&I of
CO2 transport and storage demo projects is needed.

Proposals will aim at the development of new demonstration projects connecting CO2 sources
with potential storage sites. Proposals are expected to include a sound assessment of their
environmental challenges and risks and feasibility studies focusing on the possible synergies
between related projects.

CCUS is an integrated chain of technologies, comprising capture, transportation and/or use
and geological storage of CO2. The next step in the application of CCUS is the development
and deployment of CO2 transport and storage demo projects which show the practical
feasibility of the required technologies. This is important to achieve greater efficiency in the
transportation of CO2, notably collecting the emissions from hubs and clusters of industrial
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facilities and transporting the collective CO2 in shared open-access transportation
infrastructure to a storage location. Under this approach, costs, risks and necessary support
mechanisms can be better evaluated across the CCS value chain, as industrial installations,
gas infrastructure companies and storage providers and operators will have clearly defined
roles and responsibilities for delivering their tasks and will be compensated for collecting,
transport and storage services. The benefits of the shared approach to the transport and storage
infrastructure are expected to be evaluated with regard to economies of scale and possibly
driving down unit costs for the CCUS value chain. The proposal should address possible
barriers for deployment of technical or regulatory nature.

The key options for CO2 transportation are pipeline transport using new or repurposed
infrastructure incl. shipping or other transport modes. The expected demo projects should

e assess the repurposing of existing pipeline networks and/or the creation of new CO2
transport infrastructure,

¢ identify and evaluate the benefits and costs (including economic, environmental, social),

¢ identify barriers to developing such an infrastructure and what action would be required
to overcome these.

A successful CO2 transport and storage demo project might require a European transport and
storage network with cross-border connections as not all countries have sufficient storage
capacity for their CO2 emissions.

The selection of the storage site for the project is expected to be based on a detailed
assessment. This should include a geological characterisation, including faults and facture
systems; analysis of initial stress field and geo-mechanical behaviour of the storage
formations and seals under varying stress and pore-pressure conditions; estimation of storage
capacity; accurate modelling of injectivity; overall storage risk assessment, including induced
seismicity and blow-out or blockage during injection, and including proposed mitigation
action. The assessment should include site-specific solutions for CO2 injection strategies,
pressure management, mitigation of induced seismicity, and MMV (measurement, monitoring
and verification).

For CO2 transport and geological storage, in particular onshore, public acceptability is
paramount. Therefore, projects are expected to identify and engage relevant end users and
societal stakeholders (such as civil society organisations, non-governmental organisations,
and local associations) in deliberative activities, so as to analyse their concerns and needs
using appropriate techniques and methods from the social sciences and humanities. This
should include attention to, significant differences in potential regional consequences where
the CO2 stored comes from power versus industry. Projects, therefore, could consider the
inclusion of relevant SSH expertise in order to enhance the societal impact of the related
research activities.

Plan for the exploitation and dissemination of results for proposals submitted under this topic
should include a strong business case and sound exploitation strategy, as outlined in the
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introduction to this Destination. The exploitation plans should include preliminary plans for
scalability, commercialisation, and deployment (feasibility study, business plan, financial
model) indicating the possible funding sources to be potentially used (in particular the

Innovation Fund).

Projects are strongly encouraged to join the EU CCUS knowledge sharing project network.

HORIZON-CL5-2023-D3-01-18: Clean Energy Transition Co-funded Partnership

Specific conditions

Expected EU
contribution per
project

Indicative budget

The Commission estimates that an EU contribution of around EUR
68.00 million would allow these outcomes to be addressed appropriately.
Nonetheless, this does not preclude submission and selection of a
proposal requesting different amounts.

The total indicative budget for the topic is EUR 68.00 million.

Type of Action

Programme Co-fund Action

Eligibility
conditions

The conditions are described in General Annex B. The following
exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

The proposal must be submitted by the coordinator of the consortium
funded under HORIZON-CL5-2021-D3-01-04 Clean Energy Transition.
This eligibility condition is without prejudice to the possibility to include
additional partners.

Procedure

The procedure is described in General Annex F. The following
exceptions apply:
The evaluation committee can be composed partially by representatives
of EU institutions.

If the outcome of amendment preparations is an award decision, the
coordinator of the consortium funded under the topic HORIZON-CL5-
2021-D3-01-04 will be invited to submit an amendment to the grant
agreement, on behalf of the beneficiaries.

Legal and
financial set-up of
the Grant
Agreements

The rules are described in General Annex G. The following exceptions
apply:

This action is intended to be implemented in the form of an amendment
of the grant agreement concluded pursuant to topic HORIZON-CL5-
2021-D3-01-04.
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Total indicative
budget

For the additional activities covered by this action:

e The funding rate is up to 30 % of the eligible costs.

e Beneficiaries may provide financial support to third parties
(FSTP). The support to third parties can only be provided in the
form of grants.

e Financial support provided by the participants to third parties is
one of the primary activities of this action to allow the partnership
to achieve its objectives. Therefore, the EUR 60 000 threshold
provided for in Article 204 (a) of the Financial Regulation No
2018/1046 does not apply.

e The maximum amount of FSTP to be granted to an individual
third party is EUR 5.000.000. This amount is justified since
provision of FSTP is the primary activity of this action and it is
based on the extensive experience under predecessors of this
partnership.

The starting date of the grant awarded under this topic may be as of the
submission date of the application. Applicants must justify the need for a
retroactive starting date in their application. Costs incurred from the
starting date of the action may be considered eligible and will be
reflected in the entry into force date of the amendment to the grant
agreement.

The total indicative budget for the co-funded European Partnership is
EUR 210 million for the period 2021-2027.

Expected Outcome: This topic is for the continuation of the Clean Energy Transition Co-fund

partnership (CET Partnership), i.e. EU contribution in WP 2023-2024.

The second instalment of the partnership is expected to contribute to expected outcomes
specified in topic HORIZON-CL5-2021-D3-01-04: Clean Energy Transition, for continuation
and new development of activities.

The partnership is expected to contribute to all of the following expected outcomes:

e Increased directionality of clean energy transition research and innovation in Europe in
line with the SET Plan by a shared pan-European vision regarding the goal and direction
of the required system transformation processes adapted to regional needs and
availability of renewable energy resources.

e Evidence based energy and climate policy formulation.
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e A wider systemic transition and energy supply required for the climate transition in all
sectors of society; enabling the transition of the built environment, transport, industry
and other sectors to clean, low carbon energy.

e An innovation ecosystem for Europe's transition to clean energy and contribute to a
resource-efficient energy system, both from an ecological and economic standpoint.

e A building block to a zero-emission energy system for the decarbonisation of transport,
buildings, industry, agriculture in the specific European environment.

¢ Increased engagement of consumers and prosumers and in appropriate demand-response
mechanisms and its integration in the energy system.

e And finally, an energy system that meets the needs of different parts of society, in
different geographical locations (urban and rural) and different groups.

Scope: The Clean Energy Transition co-funded Partnership (CET Partnership) is a
transnational initiative on joint R&I programming to boost and accelerate the energy
transition, building upon regional and national R&I funding programmes.

It aims at empowering the energy transition and contribute to the EU’s goal of becoming the
first climate-neutral continent by 2050, by pooling national and regional R&I funding for a
broad variety of technologies and system solutions required to make the transition. It will
foster transnational innovation ecosystems from the very local and regional level, up to the
transnational European level, thus overcoming a fragmented European landscape. The CET
Partnership enables national and regional R&I programme owners and managers from
Member States and Associated Countries to align their priorities and implement annual joint
calls from 2022 to 2027. They also organise joint accompanying activities to enable a
dynamic learning process, extract strategic knowledge and maximise the impact to accelerate
the upscaling, replication and market diffusion of innovative solutions. This will foster the up-
take of cost-effective clean energy technologies.

The common vision of the CET Partnership is already manifested in its Strategic Research
and Innovation Agenda (SRIA) that has been co-created with the involved countries, the EU
SET Plan Implementation Working Groups and ETIPs, all energy relevant ERA-Nets as well
as the EERA joint programmes (over 500 editors, co-authors, commenters and discussants).
The SRIA articulates the common goal of (1) building a transnational transformative Joint
Programming Platform, (2) developing and demonstrating technology and solutions for the
transition of energy systems, and finally (3) building innovation ecosystems that support
capacity building at all levels.

The objective of this action is to continue to provide support to the European Clean Energy
Transition Co-fund Partnership identified in the Horizon Europe Strategic Plan 2021-2024
and first implemented under the topic HORIZON-CL5-2021-D3-01-04, and in particular to
fund additional activities (which may also be undertaken by additional partners) in view of its
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intended scope and duration, and in accordance with Article 24(2) of the Horizon Europe
Regulation.

The consortium which applied to and received funding under HORIZON-CL5-2021-D3-01-
04 is uniquely placed to submit a proposal to continue the envisioned partnership. Not only
did this consortium submit the proposal leading to the identification of the partnership in the
Horizon Europe strategic planning 2021-2024, it has also implemented the partnership
through a co-funded call in 2022 and a second call is planned for 2023 in line with the
HORIZON-CL5-2021-D3-01-04 Clean Energy Transition topic. It is also relevant that the
same consortium was responsible for carrying out related co-fund actions in the field of clean
energy under the Horizon 2020 predecessor programme. In this context, the current
consortium has particular expertise in relation to the objectives of the Partnership, to the
activities to be implemented, and to other relevant aspects of the co-fund action. In practice,
another consortium could not continue the activities of the Partnership underway without
significant disruption to the ongoing activities, if at all.

The new geopolitical and energy market realities require to drastically accelerate the clean
energy transition and increase energy independence from unreliable suppliers and volatile
fossil fuels. In support to the objectives of REPowerEU® it is expected that the partnership
explores pathways and develop new actions to reinforce R&I investments accelerating the
clean energy transition and to reinforce the utilisation of R&I results.

It is expected that the European Clean Energy Transition Co-fund Partnership considers also
to reinforce the ambition of the planned 2023 joint call and will continue the implementation
of its SRIA by setting up joint calls in 2024 and 2025. The partnership can consider to set-up
also joint calls without co-funding of from the Union.

Taking into account that the present action is a continuation of the topic HORIZON-CL5-
2021-D3-01-04 and foresees an amendment to an existing grant agreement, the proposal
should also present in a separate document the additional activities (which may include
additional partners) to be covered by the award in terms of how they would be reflected in the
grant agreement.

While the award of a grant to continue the Partnership in accordance with this call should be
based on a proposal submitted by the coordinator of the consortium funded under the topic
HORIZON-CL5-2021-D3-01-04 and the additional activities (which may include additional
partners) to be funded by the grant should be subject to an evaluation, this evaluation should
take into account the existing context and the scope of the initial evaluation as relevant, and
related obligations enshrined in the grant agreement.

The Commission envisages to include new actions in its future work programmes to provide
continued support to the partnership for the duration of Horizon Europe.

166 REPowerEU: affordable, secure and sustainable energy for Europe | European Commission (europa.eu)
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Call - Sustainable, secure and competitive energy supply

HORIZON-CL5-2023-D3-02
Conditions for the Call

Indicative budget(s)'®’

Topics Type Budgets Expected EU Indicative
of (EUR contribution per number
Action  million) project (EUR of
million)*68 projects
2023 expected
to be
funded

Opening: 04 May 2023
Deadline(s): 05 Sep 2023

HORIZON-CL5-2023-D3-02-01 RIA 8.00 Around 4.00 2
HORIZON-CL5-2023-D3-02-02 RIA 5.00 Around 2.50 2
HORIZON-CL5-2023-D3-02-03 1A 6.00 Around 3.00 2
HORIZON-CL5-2023-D3-02-04 RIA 6.00 Around 2.00 3
HORIZON-CL5-2023-D3-02-05 RIA 8.00 Around 4.00 2
HORIZON-CL5-2023-D3-02-06 1A 15.00 Around 5.00 3
HORIZON-CL5-2023-D3-02-07  RIA 12.00 Around 4.00 3
HORIZON-CL5-2023-D3-02-08 RIA 8.00 Around 4.00 2
HORIZON-CL5-2023-D3-02-09 1A 8.00 Around 8.00 1
HORIZON-CL5-2023-D3-02-10 RIA 8.00 Around 4.00 2
HORIZON-CL5-2023-D3-02-11 RIA 9.00 Around 3.00 3
HORIZON-CL5-2023-D3-02-12 1A 14.00 Around 7.00 2
167 The Director-General responsible for the call may decide to open the call up to one month prior to or

after the envisaged date(s) of opening.
The Director-General responsible may delay the deadline(s) by up to two months.
All deadlines are at 17.00.00 Brussels local time.
The budget amounts are subject to the availability of the appropriations provided for in the general
budget of the Union for years 2023 and 2024.

168 Nonetheless, this does not preclude submission and selection of a proposal requesting different
amounts.
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HORIZON-CL5-2023-D3-02-13 | 1A 10.00 Around 5.00 2
HORIZON-CL5-2023-D3-02-14 RIA 12.00 Around 6.00 2
HORIZON-CL5-2023-D3-02-15 RIA 12.00 Around 4.00 3
HORIZON-CL5-2023-D3-02-16 1A 20.00 Around 5.00 4
Overall indicative budget 161.00

General conditions relating to this call

Admissibility conditions The conditions are described in General
Annex A.

Eligibility conditions The conditions are described in General
Annex B.

Financial and operational capacity and The criteria are described in General Annex

exclusion C.

Award criteria The criteria are described in General Annex
D.

Documents The documents are described in General
Annex E.

Procedure The procedure is described in General
Annex F.

Legal and financial set-up of the Grant The rules are described in General Annex G.

Agreements

Global leadership in renewable energy
Proposals are invited against the following topic(s):

HORIZON-CL5-2023-D3-02-01: Development of near zero-emission biomass heat
and/or CHP including carbon capture

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 4.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

proposal requesting different amounts.
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Indicative budget  The total indicative budget for the topic is EUR 8.00 million.

Type of Action Research and Innovation Actions
Eligibility The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Technology Activities are expected to achieve TRL 5 by the end of the project — see
Readiness Level General Annex B.

Expected Outcome: Project results are expected to contribute to all of the following expected
outcomes:

e Advance the European scientific basis and increase technology competitiveness and
technology export potential in the area of bioenergy.

e Reduced cost and improved technical performance and efficiency of bio-based heat
and/or CHP.

e Enhance sustainability of biomass-based heat and/or CHP by addressing socioeconomic
and environmental sustainability, in particular in reducing emissions and air pollution
and also addressing aspects of carbon reuse and circularity, also in particular in fossil-
fuel-based economic areas in transition.

Scope: Development of novel near zero-emission bio-based heat and/or CHP technologies,
which allow for highly efficient use of sustainable solid biomass residues, going hand in hand
with close to zero emissions for particles and harmful gaseous emissions including NOx, SOX,
aromatics etc. Flexibility for different biomass fuels and power/heat ratios featuring a wide
range of temperatures for heat supply as well as technological interfaces for carbon capture as
well as high cost-efficiency for the consumer are to be included.

The near zero-emission solution has to be implemented and assessed for the running biomass-
based heat and/or CHP system at pilot scale. Cost performance and environmental impact
should be assessed and improved in comparison to state-of-the-art emissions capture and
cleaning systems.

Socio-economic aspects including SDGs when applying such solutions in regions in transition
from coal, lignite, peat, or other fossil fuels should be analysed and illustrated in the proposal.

HORIZON-CL5-2023-D3-02-02: Novel thermal energy storage for CSP

Specific conditions
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Expected EU The Commission estimates that an EU contribution of around EUR 2.50

contribution per million would allow these outcomes to be addressed appropriately.

project Nonetheless, this does not preclude submission and selection of a
proposal requesting different amounts.

Indicative budget  The total indicative budget for the topic is EUR 5.00 million.

Type of Action Research and Innovation Actions
Eligibility The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Technology Activities are expected to achieve TRL 4-5 by the end of the project —
Readiness Level see General Annex B.

Expected Outcome: Project results are expected to contribute to all of the following expected
outcomes:

e Improved dispatchability of concentrated solar power (CSP) plants.

¢ Improved role of CSP plants in the energy system.

e Reduced greenhouse gas emissions.

e Achievement of the CSP targets of the Strategic Energy Technology Plan.

Scope: Support will be given to novel thermal energy storage solutions for CSP plants. The
thermal energy storage solutions proposed will have to be more efficient, cost effective and
reliable than current commercial solutions and achieve similar performance in terms of cycles.

The applicants should convincingly present that the storage solution that is developed has the
potential to be applied at commercial level.

Projects should consider the possible impact on human health and assess the sustainability of
the proposed solutions in environmental and socio-economic terms, taking into consideration
the global value chains. Applicants are encouraged to consider a ‘circularity by design’
approach.

HORIZON-CL5-2023-D3-02-03: Industrial manufacturing for lower-cost solar thermal
components and systems

[
Specific conditions

\ Expected EU The Commission estimates that an EU contribution of around EUR 3.00
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contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a
proposal requesting different amounts.

Indicative budget = The total indicative budget for the topic is EUR 6.00 million.

Type of Action Innovation Actions
Eligibility The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Technology Activities are expected to achieve TRL 7-8 by the end of the project —
Readiness Level see General Annex B.

Expected Outcome: Project results are expected to contribute to all of the following expected
outcomes:

e Reduced greenhouse gas emissions.

¢ Reduced consumption of materials.

¢ Reduced environmental footprint of the European solar thermal manufacturing industry.
¢ Increased competitiveness of the European solar thermal manufacturing industry.

Scope: Support will be given to innovative solutions to manufacture components and/or sub-
systems and/or systems for solar thermal applications. The manufacturing solutions should
increase the production output and reduce the cost vis-a-vis current production lines. The
solutions should integrate quality controls and be flexible enough to adapt to various solar
thermal applications.

The proposal should assess and optimize the requirements in terms of materials needed to
produce the components and/or sub-systems and/or systems.

Applicants are encouraged to consider a ‘circularity by design’ approach.

The plan for the exploitation and dissemination of results for proposals submitted under this
topic should include a strong business case and sound exploitation strategy. The exploitation
plans should include preliminary plans for scalability, commercialisation, and deployment
(feasibility study, business plan), indicating the possible funding sources to be used (in
particular, the Innovation Fund).
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HORIZON-CL5-2023-D3-02-04: Innovative components and configurations for heat
pumps

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 2.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

proposal requesting different amounts.

Indicative budget = The total indicative budget for the topic is EUR 6.00 million.

Type of Action Research and Innovation Actions
Eligibility The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Technology Activities are expected to achieve TRL 4-5 by the end of the project —
Readiness Level see General Annex B.

Expected Outcome: Project results are expected to contribute to some of the following
expected outcomes:

e Improved performance of heat pumps and/or heat pump components.

e Reduced environmental footprint of heat pumps and/or heat pump components.
e Reduced greenhouse gas emissions.

e Enhanced energy system integration.

Scope: Support will be given to develop innovative heat pumps and/or heat pump
components. The innovative heat pumps and/or heat pump components should be more
efficient and more reliable than current commercial solutions. They should be safe and
affordable.

The proposal should assess and optimize the requirements in terms of materials needed to
produce the heat pumps and/or heat pump components.

Applicants should apply a ‘circularity by design’ approach and assess the sustainability of the
proposed solutions from a life cycle perspective. Among others, they should estimate the
carbon footprint expressed in gCO2/kWh of heat and/or cold delivered.
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The requirements of the final users and/or installers should be properly assessed (e.g., in terms
of 'plug-and-play' installation, day-to-day operation, maintenance, space requirements, noise,
integration with networks and/or other devices, demand response capability, etc.).

Proposals investigating heat pumps with a capacity >12 kW are expected to use refrigerants
with 100-year Global Warming Potential (GWP) < 150 (timeframe based on the Fourth
Assessment Report of the Intergovernmental Panel on Climate Change (IPCC)).

Proposals should consider standardisation activities as part of their R&I approach, with a view
to bringing their technologies closer to the market.

HORIZON-CL5-2023-D3-02-05: Advanced exploration technologies for geothermal
resources in a wide range of geological settings

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 4.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

proposal requesting different amounts.

Indicative budget = The total indicative budget for the topic is EUR 8.00 million.

Type of Action Research and Innovation Actions
Eligibility ‘The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Technology Activities are expected to achieve TRL 5 by the end of the project — see
Readiness Level General Annex B.

Expected Outcome: Project results are expected to contribute to all of the following expected
outcomes:

¢ Reduction of LCOE approaching SET Plan targets.

e Improved exploration technologies leading to increased drilling success rate and
performance and reliability improvement of shallow and/or deep geothermal systems.

¢ Increased knowledge to reduce risk of seismicity and to reduce environmental impact in
line with the DNSH principle.

¢ Increased region, city, and citizen engagement for geothermal energy.
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Scope: To ensure a reliable pre-drilling assessment of shallow and/or deep geothermal
resources and reservoirs, high resolution reservoir characterisation and exploration methods
and approaches are essential to minimize exploration and production risks.

The projects will have to include:

1. The development and application of new tools and techniques for a wider range of
geologically complex geothermal resources/reservoirs and

2. Coupled with innovative modelling and simulation techniques, increasing measurement
precision and applying faster analysis of acquired data to achieve a feasible model of the
reservoirs, and fracture systems and

3. The update and improvement of state-of-the-art geological reservoir characterisation and
exploration techniques and methods to reduce the average cost for exploration. Such
progress will be addressed in increasing detail the geological complexity of resources
and increasing target depths.

Technical and economic validation is expected of the innovative exploration and production
approaches and tools and methods which are expected to increase the precision for
geologically based resource assessment, the target definition of exploratory drilling, and to
improve the characterisation and prediction of reservoir geology and long-term reservoir
performance. Moving beyond the state of the art by demonstrating the application of new
tools, developing new approaches and taking advantage of improved software and computing
power, the drilling success will be increased by 20% in 2030 and 50% in 2035 thereby
reducing the exploration costs.

HORIZON-CL5-2023-D3-02-06: Smart use of geothermal electricity and heating and
cooling in the energy system

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 5.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

proposal requesting different amounts.

Indicative budget  The total indicative budget for the topic is EUR 15.00 million.

Type of Action Innovation Actions
Eligibility The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).
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[
Technology Activities are expected to achieve TRL 7 by the end of the project — see
Readiness Level General Annex B.

Expected Outcome: Geothermal as backbone of a heating grid including geological thermal
storage facilities as system support. Project results are expected to contribute to all of the
following expected outcomes:

e Geothermal energy will be widely deployed and competitively priced, underpinned with
reduced capital, operational and maintenance costs. Geothermal and geological thermal
storage facilities as support system will be a backbone of the heating grid .

¢ Improved system integration of geothermal heat and power plants coping with changing
demand for electricity, heat and cooling and intermittent renewable power generation.

e Enhanced operation flexibility of a geothermal heat and power plant by improving
substantially key performance indicators: ramp rate & start-up time, power & heat
operation range, overload capability.

¢ Implementation of smart control system aiming at optimizing plant operation by taking
into account various control parameters (current and anticipated) such as demand (power
& heat), price signals, flexibility of demand, ancillary grid services, renewable
generation, etc.

Scope: Projects are expected to:

e Demonstrate the technical and economic feasibility of responding to commands from a
grid or network operator, at any time, to increase or decrease output ramp up and down. -
demonstrate the automatic generation control (load following / ride-through capabilities
to grid specifications) and ancillary services of geothermal power plants Address flexible
heating and/or cooling supplied from binary cycles or EGS plants, including coupling
with renewable energy sources.

¢ Increase variable demand of heating, cooling and electricity by integration of adequate
installations and equipment such as heat pumps, energy piles, energy sheet pile walls,
ORC turbo-expanders, heat exchanger networks, hot and cold reservoirs (e.g. geothermal
storage, UTES).

Actions are expected to consider the development of transmission and distribution
infrastructure, and the interplay with other flexibility options (e.g. demand-side management
and storage), and test on dispatchability leading to Al-based smart thermal grids balancing
generation and demand. The flexible generation should be able to provide additional services
to the grid such as inertial services/peak power, role in electricity balancing/reserve market.
Projects should integrate increased diagnostics on components for performance/reliability
monitoring (maintaining high level of heat transfer — durability, fouling issues...).

Plans for the exploitation and dissemination of results for proposals submitted under this topic
should include a strong business case and sound exploitation strategy, as outlined in the
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introduction to this Destination. The exploitation plans should include preliminary plans for
scalability, commercialisation, and deployment (feasibility study, business plan, financial
model) indicating the possible funding sources to be potentially used (in particular the
Innovation Fund).

HORIZON-CL5-2023-D3-02-07: Development of next generation advanced biofuel
technologies

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 4.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

proposal requesting different amounts.

Indicative budget  The total indicative budget for the topic is EUR 12.00 million.

Type of Action Research and Innovation Actions
Eligibility The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Technology Activities are expected to achieve TRL 4-5 by the end of the project —
Readiness Level | see General Annex B.

Expected Outcome: Project results are expected to contribute to all of the following expected
outcomes:

¢ Increase availability of disruptive emerging advanced biofuel technologies.

e Accelerate the readiness of cost-effective and highly performing future technologies of
advanced biofuels for all economy sectors.

e Reinforce the European scientific basis and European technology export potential for
advanced biofuel technologies.

Scope: Development of next generation technologies for the production of novel advanced
liquid and gaseous biofuels from biogenic residues and wastes including CO2 and organic
part of wastewater or micro-algae (including cyanobacteria), through chemical,
electrochemical, biochemical, biological and thermochemical pathways, or a combination of
them. Focus should be on the high conversion efficiency and the low to near-zero carbon
emissions from the overall production. Overall, proposals are expected to improve
competitiveness and minimize GHG emissions through synergies with renewable hydrogen
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and other renewable energy technologies for processing energy. The new technologies should
also address specifically uses in fuel cells for all transport modes for electricity generation
from biofuels used as renewable energy carriers with high conversion efficiency and low
pollution. The sustainability and GHG emissions should be assessed by an LCA and ways
along the value chain to reduce them to and below net zero should be developed.

HORIZON-CL5-2023-D3-02-08: Development of microalgae and/or direct solar fuel
production and purification technologies for advanced aviation and /or shipping fuels

Specific conditions

Expected EU
contribution per
project

The Commission estimates that an EU contribution of around EUR 4.00
million would allow these outcomes to be addressed appropriately.
Nonetheless, this does not preclude submission and selection of a
proposal requesting different amounts.

Indicative budget
Type of Action

Eligibility
conditions

Technology
Readiness Level

The total indicative budget for the topic is EUR 8.00 million.
Research and Innovation Actions

The conditions are described in General Annex B. The following
exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Activities are expected to achieve TRL 4-5 by the end of the project —
see General Annex B.

Expected Outcome:
expected outcomes:

Project results are expected to contribute to at least 3 of the following

e Availability of disruptive sustainable renewable fuel technologies in order to accelerate
the replacement of fossil-based energy technologies in aviation and/or shipping.

e Reduced cost and improved efficiency of sustainable microalgae-based and/or direct
solar renewable fuel technologies and their value chains.

e Increase technology leadership, competitiveness and technology export potential of
European industry in possibly game-changing microalgae and/or direct solar renewable
fuel technologies.

e Enhanced sustainability of aviation and/or shipping fuels, taking fully into account
circular economy, social, economic and environmental aspects in line with the European
Green Deal priorities.
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e Reinforced European scientific basis and European export potential for renewable
energy technologies through international collaborations (e.g., the AU-EU Climate
Change and Sustainable Energy partnership, the missions and innovation communities of
Mission Innovation 2.0).

e Increasing the European energy security and reliability by enlarging the renewable
feedstock basis for aviation and maritime fuels as well as maintaining and fostering the
European global leadership in affordable, secure and sustainable microalgae-based
and/or direct solar fuel renewable energy technologies.

Scope: Development of microalgae and/or direct solar fuel production and purification
technologies for making advanced aviation and /or shipping fuels from microalgae and/or
direct sun use a techno-economic feasible, cost-effective and sustainable option for large-
scale use of microalgae-based and/or solar-based advanced fuels in aviation and /or shipping.
Specific focus should be on purification of microalgae biomass and /or direct solar fuel
components and delivery to advanced algae-based fuels and /or direct solar fuels for aviation
and/or shipping. Acknowledging problems of culture or system contamination and the
specific challenge of energy-efficient product purification, the specific techno-economic
challenges of microalgae and/or direct solar fuels for renewable fuel production should be
addressed with novel and innovative technologies, by taking in particular into account effects
on CAPEX, OPEX, energy efficiency, GHG balance and circularity of materials and process
streams. Proposals should also address systemic constraints and opportunities for scaling-up
algae-based and/or solar fuel technologies.

Direct solar fuels are in this context renewable synthetic fuels made by direct conversion
routes from solar to chemical energy. Photovoltaic systems with separate fuel production and
hydrogen as a fuel end-product is excluded.

The sustainability and GHG reduction should be addressed on a life-cycle assessment basis
including circular economy, social, economic and environmental aspects.

Projects are expected where possible to collaborate with and contribute to the activities of the
Coordination and Support Action funded under the topic HORIZON-CL4-2021-
RESILIENCE-01-16

HORIZON-CL5-2023-D3-02-09:  Demonstration  of  sustainable  hydropower
refurbishment

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 8.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

proposal requesting different amounts.

Indicative budget  The total indicative budget for the topic is EUR 8.00 million.
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Type of Action Innovation Actions

Eligibility The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Technology Activities are expected to achieve TRL 7-8 by the end of the project —
Readiness Level see General Annex B.

Legal and The rules are described in General Annex G. The following exceptions
financial set-up of  apply:

the Grant

Eligible costs will take the form of a lump sum as defined in the
Decision of 7 July 2021 authorising the use of lump sum contributions
under the Horizon Europe Programme — the Framework Programme for
Research and Innovation (2021-2027) — and in actions under the
Research and Training Programme of the European Atomic Energy
Community (2021-2025). 6°.

Agreements

Expected Outcome: Project results are expected to contribute to all of the following expected
outcomes:

e Refurbish, upgrade and increase existing hydropower capacity to make it fit for market
and digital challenges of the future power system and for supporting increasing shares of
variable renewable energy sources.

¢ Increase technology leadership, competitiveness and technology export potential of
European hydropower industry.

e Enhanced sustainability of refurbished hydropower installations, taking fully into
account circular economy, social, economic and environmental (including climate
change) aspects in line with the European Green Deal priorities and in particular
biodiversity.

Scope: Demonstration of innovative solutions for sustainable hydropower refurbishment.
With existing hydropower installation as a base, solutions are expected to demonstrate
innovative technical solutions for refurbishment with increased sustainability of refurbished
hydropower in terms of business models in changing power markets, including digital
requirements. In this context, the overall future potential of the innovative solutions in EU
Member States/Associated countries should be analysed. It is required to improve

169 This decision is available on the Funding and Tenders Portal, in the reference documents section for
Horizon = Europe, under  ‘Simplified costs  decisions’ or  through  this link:
https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/horizon/guidance/ls-
decision_he_en.pdf
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environmental sustainability with a particular focus on biodiversity including up- and
downstream -migration of aquatic organisms and sediment management and maintaining
important geomorphological processes and preserving habitats. Also, additional benefits for
society should be addressed, e.g. for recreational use, flood control, navigation, drought
management. The innovative refurbishment solution should go beyond increased efficiency
but lead to net-improvements in socioeconomic and environmental sustainability also
considering future climate change adaptation needs. Socio-economic and environmental
sustainability including SDGs, circular economy, social, economic and environmental aspects
should be addressed on a life cycle basis.

HORIZON-CL5-2023-D3-02-10: Development of innovative power take-off and control
systems for wave energy devices

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 4.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

proposal requesting different amounts.

Indicative budget  The total indicative budget for the topic is EUR 8.00 million.

Type of Action Research and Innovation Actions

Eligibility The conditions are described in General Annex B. The following

conditions exceptions apply:
If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
‘ Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).
Technology Activities are expected to achieve TRL 5 by the end of the project — see
Readiness Level General Annex B.
i
Legal and ' The rules are described in General Annex G. The following exceptions
financial set-up of  apply:
the Grant Eligible costs will take the form of a lump sum as defined in the
Agreements Decision of 7 July 2021 authorising the use of lump sum contributions

under the Horizon Europe Programme — the Framework Programme for
Research and Innovation (2021-2027) — and in actions under the
Research and Training Programme of the European Atomic Energy
Community (2021-2025). 17°,

170 This decision is available on the Funding and Tenders Portal, in the reference documents section for
Horizon  Europe, under  ‘Simplified costs  decisions’ or  through this  link:
https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/horizon/guidance/Is-
decision_he_en.pdf
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Expected Outcome: Project results are expected to contribute to all of the following expected
outcomes:

e Demonstrated increased performance and reliability of wave energy devices.

e Improved knowledge on how to operate wave energy devices, their availability,
maintainability and survivability.

¢ Reduction of LCOE.
e Reinforced industrial supply chain in Europe.

Scope: Power take-off (PTO) and control systems (including "prime mover" (waves to
mechanical power) as well as the ancillary equipment like gearboxes, generators, and power
electronics, power controllers, grid interfaces and other items) are key subsystems of wave
energy converters. PTO and control systems can be improved to increase the efficiency of the
whole converter, to increase reliability by controlling for instance the structuring health and
power electronics, and to avoid extreme events that might compromise device survivability.
Control systems dynamically adapt to and mitigate the forces of the continually changing
ocean conditions. This can prevent damage during extreme events, contribute to increased
performance and the viability of the technology. The manufacturing and testing of prototypes
are relatively costly, and it is imperative that data from the demonstration are available to
avoid repeating early engineering mistakes. Validation of the innovative concepts is expected
to be done in realistic environments at small scale for longer periods or by onshore testing and
controlled lab testing. If validation is done onshore the project should demonstrate that they
can make use of existing test rigs or develop a test rig for the project, which can be used after
the project by other developers. Development and demonstration of the PTO technology
should be combined with control strategies as their requirements are inherently coupled. In
the validation it is expected that key performance indicators are used based on international
recognized metrics

In the development of the PTO system the ‘circularity by design’ principle should be used.

HORIZON-CL5-2023-D3-02-11: Advanced concepts for crystalline Silicon technology

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 3.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

proposal requesting different amounts.
Indicative budget = The total indicative budget for the topic is EUR 9.00 million.

Type of Action Research and Innovation Actions

Eligibility The conditions are described in General Annex B. The following
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conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Technology Activities are expected to achieve TRL 4-5 by the end of the project —
Readiness Level see General Annex B.

Expected Outcome: Photovoltaic power generation is pivotal in the transition to a clean
energy system and the achievement of a climate-neutral economy. To this end, it is important
to enhance affordability, security of supply and sustainability of PV technologies along with
further efficiency improvements.

Consequently, project results are expected to contribute to all of the following outcomes:

e PV modules with higher efficiencies and lower costs, paving the way for mass
production.

e Lower environmental impact with efficient and optimised use of materials/resources.

Scope: Wafer-based crystalline silicon (c-Si) PV technology is dominating the PV market,
sharing its 95%, with a significant historical module price reduction trend. The driving force
for such PV cost reduction is undoubtedly attributed to the advancement in cell and module
performance in the last few decades, in addition to economies of scale. Improving cell and
module efficiency will continue to play a significant role in lowering the levelized cost of
electricity (LCOE), by saving the cost of land and balance of systems while producing the
same amount of electricity.

Proposals are expected to develop architectures approaching the theoretical efficiency limit of
c-Si cells and providing the direction for even higher mass-production industrial cell
performance (for example by reducing surface recombination in silicon, lowering
recombination losses at metal contacts, maximizing light trapping in silicon, etc.), with:

1. Nanophotonic structures to maximize absorption and minimise reflection, enabling
reduced silicon consumption and higher efficiencies.

2. Innovative texturisation and light-trapping concepts for thin and ultrathin c-Si solar cells.

3. Advanced low-cost surface passivation and novel passivating contacts; novel
heterojunctions.

4. Low-cost and Ag-free metallisation, TCOs using abundant materials (In-free), such as
AZO.

5. Direct bandgap architectures for very high efficiencies and/or thinner cells.
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HORIZON-CL5-2023-D3-02-12: Large Area Perovskite solar cells and modules

Specific conditions

Expected EU
contribution per
project

The Commission estimates that an EU contribution of around EUR 7.00
million would allow these outcomes to be addressed appropriately.
Nonetheless, this does not preclude submission and selection of a
proposal requesting different amounts.

Indicative budget

The total indicative budget for the topic is EUR 14.00 million.

Type of Action

Eligibility
conditions

Technology
Readiness Level

Innovation Actions

The conditions are described in General Annex B. The following
exceptions apply:

The Joint Research Centre (JRC) may participate as member of the
consortium selected for funding.

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Activities are expected to achieve TRL 6-7 by the end of the project —
see General Annex B.

Expected Outcome:

Photovoltaic power generation is pivotal in the transition to a clean

energy system and the achievement of a climate-neutral economy. To this end, it is important
to enhance affordability, security of supply and sustainability of PV technologies along with
further efficiency improvements.

Consequently, project results are expected to contribute to all of the following outcomes:

¢ Increase the lifetime, efficiency and minimise the environmental impact of Perovskite

PV.

e Enlarge with novel perovskite device architectures the integration and application
possibilities of PV technology.

¢ Increase the potential for industrial production and commercialisation of perovskite PV
creating a competitive technological know-how for the European PV industrial base.

Scope: The record

power conversion efficiency of small-area perovskite solar cells has

impressively exceeded 25%. For commercial application, scaling up the device area to
fabricate efficient perovskite solar modules is the necessary next step. However, there is still a
certain efficiency gap between the large and small size. To minimise this gap proposals are

expected to:
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e Demonstrate an industrially scalable method for the (homogeneous) deposition of high-
quality large-area perovskite films.

e Demonstrate fabrication of large-area charge transporting layers and electrodes.

In addition to improving the efficiency for commercial development of Perovskite PV,
lifetime is another challenge that urgently needs to be addressed also in tandem architectures.

¢ Identify and tackle complex stability issues at the device and module level (related to the
processes involved in the fabrication).

e Develop updated test protocols and perform outdoor field performance testing of the
perovskite modules.

A plan for the exploitation and dissemination of results should include a strong business case
and sound exploitation strategy, as outlined in the introduction to this Destination. The
exploitation plan should include preliminary plans for scalability, commercialisation, and
deployment (feasibility study, business plan) indicating the possible funding sources to be
potentially used (in particular the Innovation Fund).

Applicants can seek possibilities of involving the EC JRC. The JRC may provide
characterisation, validation and certification of the performance of photovoltaic solar devices.
It may also perform pre-normative research to develop appropriate characterisation methods
for such devices as a precursor to the adoption of international standards as well as addressing
stability, lifetime and environmental issues. This task shall be performed within the European
Solar Test Installation (ESTI) an accredited 1SO17025 calibration laboratory for all
photovoltaic technologies.

HORIZON-CL5-2023-D3-02-13: Operation, Performance and Maintenance of PV
Systems

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 5.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

proposal requesting different amounts.

Indicative budget  The total indicative budget for the topic is EUR 10.00 million.

Type of Action Innovation Actions
Eligibility The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
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additionally be used).

Technology Activities are expected to achieve TRL 6-7 by the end of the project —
Readiness Level see General Annex B.

Expected Outcome: Photovoltaic power generation is pivotal in the transition to a clean
energy system and the achievement of a climate-neutral economy. Its current contribution to
global electricity demand is around 5% and is rapidly growing. PV already represents a share
of more than 8% of the electricity generation in some EU Member States/Associated countries
while penetration levels are expected to reach soon double-digit in Europe. It is within this
scenario that the PV sector will ensure that the installed power capacity in GW can also
reliably generate TWh of electricity for an extended lifetime.

Therefore, project results are expected to contribute to all of the following expected
outcomes:

e Increase PV system performance, reliability, security and flexibility under various
topology and operating conditions with enhanced digitalisation

¢ Increase utility-friendly integration of PV generation into the European energy system at
high-penetration levels and the profitability of PV systems

Scope: Proposals are expected to demonstrate technical solutions, processes and models,
which increase a PV system's operational performance, stability and reliability. The
introduction of novel PV technologies and novel PV system designs makes the need of
increased field performance and reliability a continuous industry demand.

More specifically, proposals are expected to:

e Demonstrate integrated multi-aspect sensing (optical, thermal, electrical) into PV
modules to suppress degradation, detect unwanted operating conditions and avoid
failures with emphasis on achieving high MWh/Wp (e.g. shade tolerant; more advanced
electronic design with in-module components).

e Demonstrate smart control/tracking systems (e.g. coupled with real-time monitoring
data, forecasting, EMS, etc.) for performance optimisation in specific PV applications
(e.g. “self-protection” under extreme events in harsh environments like dust/snow
storms).

e Demonstrate hybrid or integrated monitoring-diagnostic imagery solutions for maximum
spatiotemporal granularity and diagnostic resolution. Multispectral imagery inspections
linked with electrical signature, synchronisation of field techniques with monitoring.

e Apply edge Al and Big Data to improve the energy yield (advanced module control,
self-reconfigurable topologies, etc.), module and plant models, monitoring and yield
forecasting considering user behaviour and modelling of the entire electricity system
including storage.
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e Build large (time and scale-wise), wide (including not only yield but multisensory
operational, thermal, mechanical and environmental data) and possibly publicly
available datasets to enable, foster and empower Al for Digital PV at European scale.

e Demonstrate automated and predictive PV asset management software based on sensor-
data-image fusion and/or Al / Machine learning techniques to reduce human effort and
increase trustworthiness of current PV asset management software.

e Enable Al-based energy trading at plant level, taking care of specific climates
/applications / conditions (snow, dust, environmental pollution, water...)/user
behaviours.

HORIZON-CL5-2023-D3-02-14: Digital twin for forecasting of power production to
wind energy demand

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 6.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

proposal requesting different amounts.

Indicative budget  The total indicative budget for the topic is EUR 12.00 million.

Type of Action ‘ Research and Innovation Actions
Eligibility ‘The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Technology Activities are expected to achieve TRL 5 by the end of the project — see
Readiness Level General Annex B.

Legal and The rules are described in General Annex G. The following exceptions
financial set-up of  apply:

the Grant Eligible costs will take the form of a lump sum as defined in the
Agreements Decision of 7 July 2021 authorising the use of lump sum contributions

under the Horizon Europe Programme — the Framework Programme for
Research and Innovation (2021-2027) — and in actions under the
Research and Training Programme of the European Atomic Energy
Community (2021-2025). 11,

i This decision is available on the Funding and Tenders Portal, in the reference documents section for
Horizon  Europe, under  ‘Simplified costs  decisions or  through  this link:
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Expected Outcome: Project results are expected to contribute to all of the following expected
outcomes:

e Accurate and precise energy yield prediction to ease investment decisions based on
accurate simulations that take into account simultaneously predictions on Renewable
Energy Production, Energy Consumption and Price Predictions.

e Enhanced digital transformation of wind energy sector by delivering the next generation
of digital twins.

Scope: The expected growth of both on-and offshore wind energy is enormous and many new
wind parks are planned for the coming years. Experience from the existing wind farms shows
the importance of a proper micrositing of the wind turbines as well their efficient
interconnection within the farm. In addition, bringing wind farms together into clusters
toward a wind power plant concept might induce long distance negative interaction between
the farms, reducing their expected efficiency. This might happen both on- and offshore. The
high amount of connected wind power and the expected increase during the coming years,
requires that this technology has to be prepared to take a more important role as of its
contribution to the reliability and security of the electricity system. The objective of this topic
is to develop new digital twins to optimise the exploitation of individual wind farms (onshore,
bottom-fixed offshore and floating offshore) as well as wind farm clusters, in view of
transforming them into virtual power plants delivering a more reliable and secure electricity
system. Such a digital twin is expected to integrate [at least three of the following bullet
points]:

1. Wind and weather forecast models relevant for the full wind power production system
(turbines, grid, transmission) (including the effects of external physical conditions such
as temperatures, rain, turbulences, waves, and currents).

2. Spatial modelling: medium (within wind farms) to long distance (between/along wind
farm clusters) wake effects.

3. Interconnection optimisation via simulations to satisfy grid connection requirements and
agility in grid reconfiguration and provide ancillary services.

4. Include predictive maintenance, structural health and conditional monitoring, and
5. End user location and needs.

The digital twin will improve accurate energy yield prediction and will balance supply and
demand side needs and will help to ease investment decisions based on accurate simulations.
The models should incorporate other relevant parameters influencing the siting of wind farms,
such as ground conditions, noise impacts and environmental impacts as well as representing
the complex system in a map view format while considering time series data of each and

https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/horizon/quidance/ls-
decision_he en.pdf
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every asset. Infrastructure modelling of each and every asset should be executed via
independent profiling based on past performance data and contextual data in view to deliver
prediction at the level of each and every asset with as much accuracy as possible”.

The project should focus on offshore or on onshore wind power systems and make optimal
use of previously developed models. Validation should be carried out with data of existing
wind farms. Cooperation with wind energy suppliers, OEM’s, developers and O&M services
can make the available data more accurate, resulting in better, more sustainable and
eventually circular products and sector. The project should also sufficiently invest in
delivering a cyber-secure system. The projects is expected to build also on the digital twins
developed under Destination Earth, which envisage to develop a high precision digital model
of the Earth to model, monitor and simulate natural phenomena and related human activities.

For the offshore digital twin projects the impact of other blue economy sectors, islands,
different land-sea interactions for near shore wind farms should be considered.

For onshore digital twin projects, the build environment and different landscapes should be
considered, and cooperation is envisaged with the selected projects under topic HORIZON-
CL5-2021-D3-03-05 Wind energy in the natural and social environment.

It is expected that one project on offshore digital twin will be funded and one on onshore
digital twin.

To support rapid market uptake, widespread application and further innovation based on the
developed solutions, projects are invited to use Open-Source solutions when appropriate and
clarify in case they choose not to use Open Source, so that they can support the planning of
future large scale offshore wind installations. Free licensing is also a possibility to consider to
support rapid market uptake.

Selected projects will be required to share knowledge. Projects will acquire performance-
related data in a standard format to support advancement and validation of R&I for the benefit
of all projects through Artificial Intelligence methods. This data and relevant meta-data may
be shared with other projects (not supported through Horizon Europe, including relevant
projects supported through the Innovation Fund) on reciprocal terms, preferably leveraging on
the tools and services provided by the European Open Science Cloud (EOSC) and exploring
workflows that can provide “FAIR-by-design” data, i.e., data that is FAIR from its generation,
and with EU-based researchers having a legitimate interest. The selected projects are expected
to cooperate with the project selected under the call [CSA for data-sharing between renewable
energy R&I project to advance innovation and competitiveness].

The selected projects are expected to contribute to the BRIDGE initiative 1’2, actively
participate to its activities and allocate up to 2% of their budgets to that end. Additional
contributions to the ‘Alliance for Internet of Things Innovation’ (AIOTI) and other relevant
activities (e.g. clusters of digital projects and coordinating actions) might be considered, when
relevant.

172 https://www.h2020-bridge.eu/
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HORIZON-CL5-2023-D3-02-15: Critical technologies to improve the lifetime, efficient
decommissioning and increase the circularity of offshore and onshore wind energy

systems

Specific conditions

Expected EU
contribution per
project

Indicative budget

The Commission estimates that an EU contribution of around EUR 4.00
million would allow these outcomes to be addressed appropriately.
Nonetheless, this does not preclude submission and selection of a
proposal requesting different amounts.

The total indicative budget for the topic is EUR 12.00 million.

Type of Action Research and Innovation Actions

Eligibility The conditions are described in General Annex B. The following

conditions exceptions apply:
If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Technology Activities are expected to achieve TRL 5 by the end of the project — see

Readiness Level

General Annex B.

Expected Outcome: Project results are expected to contribute to at least two of the following

expected outcomes:

o Improved overall lifetime, reliability, recyclability, sustainability, operability and
maintainability of onshore and offshore wind turbines and foundations/substructures.

e Enhanced overall sustainability of wind energy systems based on mainstreamed Life
Cycle Analysis addressing social, economic and environmental aspects, as well as
improved circularity.

e Mainstreamed affordable high life-cycle performance, life extension, more efficient
decommissioning, and improved circularity of wind turbine components.

e Potential new markets in wind turbines recycling and/or re-purposing.

Scope: Innovative technologies to improve the lifetime, efficient decommissioning and
increase the circularity of wind energy systems. Project can address one of the following

points:

e Development of improved, more damage-tolerant materials (composites and adhesives)
considering different external conditions in which the materials are used (consider very
low/high temperatures, ice, corrosion, erosion.
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e The development of improved manufacturing procedures for turbine components and
construction methods for wind turbine farms and design methods for wind turbine
components.

e The development of materials and interfaces for joints of major load-carrying parts like
main spars (split blades and tower parts).

e The development of bio-based fibres and resins with improved mechanical properties.

o Lifetime extension by innovative design for increased resilience and repair solutions for
in the first-place wind turbine components like blades, drive train and generators’, and
support structures.

e New installation, decommissioning, and condition monitoring technologies and
operation and maintenance methodologies (e.g. remote controlled devices for in situ
repairs by robots).

¢ New efficient recycling technologies for wind energy components.
e Alternatives in materials/new advanced materials.

¢ New technologies for effective and environmentally friendly decommissioning of wind
energy systems.

But it is not excluded to consider other solutions.

This R&I need is critical for onshore wind given the large volumes of capacity to be
decommissioned in the next decade. The R&I need was also identified in the offshore
renewable energy strategy (COM(2020) 741 final) that commits the Commission to
‘systematically integrate the principle of ‘circularity by design’ into renewables research &
innovation’.

HORIZON-CL5-2023-D3-02-16: Accelerating the green transition and energy access in
Africa

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 5.00

contribution per  million would allow these outcomes to be addressed appropriately.

project Nonetheless, this does not preclude submission and selection of a proposal
requesting different amounts.

Indicative The total indicative budget for the topic is EUR 20.00 million.

budget

Type of Action Innovation Actions

Eligibility The conditions are described in General Annex B. The following
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conditions

exceptions apply:
The following additional eligibility criteria apply:

For the consortium, in addition to the standard eligibility conditions for
consortia, at least two entities established in at least one African Union
member state must be part of the consortium.

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Technology
Readiness Level

Activities are expected to achieve TRL 7 by the end of the project — see
General Annex B.

Award criteria

The criteria are described in General Annex D. The following exceptions
apply:

For the criterion 'Quality and efficiency of the implementation’, in
addition to its standard sub-criteria, the following aspect shall constitute a
major element: Proven access to necessary land and / or permits for
operation at the time of application and / or convincing risk management
regarding delayed availability of land or permits. Risk management can
include go / no-go decisions at mid-term.

Expected Outcome: Project results are expected to contribute to all of the following expected

outcomes:

e Technologically reliable and economically viable renewable energy solutions by 2030.

¢ Improve climate adaptation and/or climate mitigation potential of the solutions compared
to other technologies/solutions.

e Strengthening of the joint EU-AU Climate Change and Sustainable Energy Collaborative
Partnership efforts, with emphasis on improving the visibility of EU Science Diplomacy
actions in Africa.

e Proven positive environmental, health, climate, social and economic impacts of the
renewable energy solutions.

e Acceleration of the achievements of the African countries’ targets of the Paris

Agreement.

Scope: The proposal should demonstrate innovative sustainable renewable energy solutions
that improve climate adaptation and/or mitigation potential compared to other
technologies/solutions in the African social, economic and environmental contexts. The
proposal may address development of renewable energy sources, including solutions for off-
grid communities, and their integration into the existing energy system. Proposals should
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consider the generation of renewable energy, and where relevant the transmission, and the use
of storage/battery systems.

The action should cover either urbanised or rural contexts in Africa. It should contribute to
reducing the stress on the water-energy-food nexus, with the aim of providing sustainable
renewable energy access and creating other socio-economic benefits such as improved health,
economic wealth and jobs.

Actions should design, construct, commission and operate the demonstration installation.
Actions should also develop and implement a tailored value chain approach, identifying the
most suitable manufacturing value chains, on the basis of the local context, local material
supply chain(s) and local workforce, with the objective of ensuring sustainable local
economic development. African SMEs are expected to play an important role in the overall
value chain and to contribute in the identifying the needs. Actions should also include the
identification of technical, vocational and educational needs of the workforce and propose
relevant training and qualification activities. Actions should finally define a market and
business strategy that could take into consideration funding from financial instruments and aid
programmes to ensure impact through a quick and viable commercial take-up of the
technological solution demonstrated.

Social innovation should be considered. The business plan should include appropriate
consideration of available financial support instruments (local, regional and/or international)
to enhance the speedy market deployment of the solution.

Proposals should include a life cycle analysis showing the impact of the proposed solutions
when compared to other technologies/solutions on the environment, on climate change targets
and on the social and the economic dimensions, taking a cradle to grave viewpoint. The life
cycle analysis should take a cradle to grave approach. Proposals should adopt a circular
economy approach.

As the demonstration installation will be located in Africa, relevant African partners have to
participate in the implementation of the project. A balanced involvement in the activities of
the projects of European and African partners will be considered an asset in the evaluation.

Actions should also participate in and contribute to the African Union’® - European Union
collaborative research action on Climate Change and Sustainable Energy, in particular
through cooperation/collaboration with the project LEAP-RE, “, www.leap-re.eu.

Call - Sustainable, secure and competitive energy supply

HORIZON-CL5-2023-D3-03
Conditions for the Call

Indicative budget(s)*"*

173 “African Union member states” includes countries whose membership has been temporarily suspended.
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Topics Type Budgets Expected EU Indicative
of (EUR contribution per number
Action  million) project (EUR of
million)*™ projects
2023 expected
to be
funded
Opening: 04 May 2023
Deadline(s): 10 Oct 2023
HORIZON-CL5-2023-D3-03-01 RIA 9.00 Around 3.00 3
HORIZON-CL5-2023-D3-03-02 IA 12.00 Around 6.00 2
HORIZON-CL5-2023-D3-03-03 IA 11.00 Around 11.00 1
HORIZON-CL5-2023-D3-03-04 |A 11.00 3.00 to 4.00 3
HORIZON-CL5-2023-D3-03-05 ' IA 5.00 Around 5.00 1
HORIZON-CL5-2023-D3-03-06 |A 10.00 Around 5.00 2
Overall indicative budget 58.00

General conditions relating to this call

Admissibility conditions

The conditions are described in General

Annex A.

Eligibility conditions

The conditions are described in General

Annex B.

Financial and operational capacity and

exclusion

Award criteria

The criteria are described in General Annex

C.

The criteria are described in General Annex

D.

Documents The documents are described in General
Annex E.

174 The Director-General responsible for the call may decide to open the call up to one month prior to or

after the envisaged date(s) of opening.
The Director-General responsible may delay the deadline(s) by up to two months.
All deadlines are at 17.00.00 Brussels local time.
The budget amounts are subject to the availability of the appropriations provided for in the general
budget of the Union for years 2023 and 2024.
175 Nonetheless, this does not preclude submission and selection of a proposal requesting different

amounts.
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Procedure The procedure is described in General
Annex F.

Legal and financial set-up of the Grant The rules are described in General Annex G.
Agreements

Energy systems, grids & storage

Proposals are invited against the following topic(s):

HORIZON-CL5-2023-D3-03-01: Increasing the efficiency of innovative static energy
conversion devices for electricity and heat/cold generation

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 3.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

proposal requesting different amounts.

Indicative budget = The total indicative budget for the topic is EUR 9.00 million.

Type of Action Research and Innovation Actions
Eligibility ‘The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation

‘ and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Technology Activities are expected to achieve TRL 5-6 by the end of the project —
Readiness Level | see General Annex B.

Expected Outcome: Projects are expected to develop further the harvesting of renewable
energy in areas/conditions where other conversion systems are less efficient, less convenient
or not possible.

The results are expected to contribute to at least three of the outcomes in A and B:

A. Increased potential for wider application of electricity and heat/cold static generators due
to increased efficiency of energy conversion devices using physical effects such as:

e Thermoelectric -> Thermoelectric Generators (TEG)

e Thermovoltaic -> Thermovoltaic Generators (TVG)
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Thermionic -> Thermionic Generators (TIG)
Pyroelectric-> Pyroelectric Generator (PEG)

Electrocaloric -> Electrocaloric Generator

B. Optimised construction and application of the above-mentioned devices for:

heat recovery applications with electricity generation;
heat/cold generation from electricity;

applications in areas such as industrial, automotive, solar, geothermal, data centres,
buildings applications, etc.

Scope: Projects are expected to implement both the activities in (1) and the
validation/demonstration in (2) for the technologies listed above addressed individually and/or
as combination of them or with other generation technologies (e.g., Thermionic Photovoltaic
TIPV) as described below:

1. Development of at least three of the above-mentioned technologies involving the activities
listed below. These can be complemented among them and/or with others pertinent to the
topic.

Simulation, analysis, design, test and validation/demonstration of innovative generators
such as the ones described above converting directly heat/cold into electricity with
applications in energy waste recovery (e.g., industry, geothermal, data centres, buildings,
automotive, etc.).

Simulation, analysis, design, test and validation/demonstration of innovative generators
converting electricity directly in heating or coolin systems (e.g., in industrial processes
such as metallurgy, semiconductor lithography, etc., to cool or heat control elements, to
cool Li-lon-Batteries of electric cars, temperature control in data centres, etc.).

The development of new materials to overcome the drawbacks of the above-mentioned
technologies such as of their interdependent electrical and thermal properties, etc.

Innovative designs of the above-mentioned types of generators that allow better
integration into energy conversion systems, from the point of view of efficiency and
environmental impact.

Potential use of nanotechnology for the development of the above-mentioned innovative
energy conversion technologies.

2. Validation/demonstration of the activities developed in (1) with at least one pilot for each
technology in different EU Member States/Associated Countries.
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HORIZON-CL5-2023-D3-03-02: Integration of renewable gases, other than hydrogen or
methane, and which have not access to gas grids and interfacing with electricity and
heat sectors

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 6.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

proposal requesting different amounts.

Indicative budget  The total indicative budget for the topic is EUR 12.00 million.

Type of Action Innovation Actions
Eligibility The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Technology Activities are expected to achieve TRL 6-7 by the end of the project —
Readiness Level see General Annex B.

Expected OQutcome: Project results are expected to contribute to the following expected
outcomes:

o Accelerate the integration of unrefined renewable gaseous fuels in the energy system.

o Increase flexibility, reliability and security of renewable energy supply in the energy
sector.

¢ Increase integration of electricity and heat/cooling sectors with gas grids.

Scope: Demonstration of decentralized production of renewable gaseous energy carriers other
than hydrogen and purified biomethane, namely biogas and syngas for example, and its
integration in local energy systems and/or energy consuming industries for direct electricity
and heat and cooling production. Demonstration of the integration of small and flexible
modular gas production units, its associated infrastructure and development of digital
interfaces for the connection to electricity and heat/cooling sectors are included. The
integrated modules and components should be optimized to increase flexibility, security,
affordability, and robustness to the local energy supply. Conditions for injection to the grid of
renewable unrefined gases should be identified. A techno-economic analysis should be
included to address the cost-effectiveness of the integrated solution. A life Cycle Analysis
should be carried out for the assessment of the GHG emission reduction due to the renewable
gas integration. Interfaces to governance issues of system integration, as for example market
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design, network regulation, CO, market, renewables support, etc. should be addressed. Effects
of Community involvement should be addressed with an analysis of socioeconomic

sustainability.

HORIZON-CL5-2023-D3-03-03: System approach for grid planning and upgrade in
support of a dominant electric mobility (vehicles and vessels) using Al tools

Specific conditions

Expected EU
contribution per
project

Indicative budget

The Commission estimates that an EU contribution of around EUR 11.00
million would allow these outcomes to be addressed appropriately.
Nonetheless, this does not preclude submission and selection of a
proposal requesting different amounts.

The total indicative budget for the topic is EUR 11.00 million.

Type of Action Innovation Actions

Eligibility The conditions are described in General Annex B. The following

conditions exceptions apply:
If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Technology Activities are expected to achieve TRL 6-8 by the end of the project —

Readiness Level

Expected Outcome:

outcomes:

see General Annex B.

Project results are expected to contribute of the following expected

e Al-based prediction of most convenient locations that optimize grid resources and
upgrades around recharging pools for EVs and electric HDVs.

Developing of spatial mapping models and software tool for location decision-making
with a comprehensive focus, including major highways, industrial zones (depot
charging), urban nodes (e.g., for overnight charging) and less-densely populated areas.

Simulation, analysis, design, test and demonstration of smart and bidirectional charging
schemes and their integration into flexibility markets that allow to minimise the impact
on grid planning and connection of high-power recharging pools for recharging EVs, and
especially HDVs on more cost-intensive locations, and that ensure benefits to consumers
based on smart charging energy service models.

Exploration of the impact of different charging methods, including cable-charging,
wireless charging and electric road systems covering either catenary as inductive coils
embedded in the road.
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Analysis, design, testing and developing of a cyber security model that can simulate and
accurately represent attack propagation from recharging infrastructure entry vectors,
informing the development of efficient strategies and lines of defence to mitigate these
vulnerabilities for the different relevant stakeholders.

Scope: The activities are expected to include at least the following aspects:

Definition and development of new Al-based tools to predict, estimate and plan the
deployment and associated challenge for utilities (from an EV recharging ecosystem
viewpoint - CPO, DSO and TSO) on how to deal with the increasing upcoming demand
in numerous new locations, particularly during peak periods.

Understanding on how to effectively deploy the required grid connection (and power) in
less densely populated areas, exploring the impact of installation of batteries to expand
the grid in combination with renewables.

Development of a coherent energy system planning for electric mobility, considering
both the needs and impact for recharging of EVs and onshore power supply of vessels in
maritime ports and inland waterways.

Development of new services for consumers (EV and HDV owners, leasers, etc.) based
on smart charging that valorise the flexibility in the wholesale, home optimisation and/or
grid services markets. Integration of smart charging services with flexibility from other
devices (e.g. demand response) would be an added value for the project.

There is an increasing risk for the occurrence of a scenario where EVs and/or recharging
stations could be hacked simultaneously, causing a disruption to grid operations,
propagating rapidly with dire consequences, such as blackouts and overall affection of
the frequency stability of the grid. The project should bridge the gap between recharging
infrastructure operators, EVs and the grid (DSOs, TSOs), identify existing weaknesses
and risks for attack spread.

The developed solutions should assess their environmental impact in particular with
regards to their energy consumption.

The selected projects are expected to contribute to the BRIDGE initiative *’®, actively
participate to its activities and allocate up to 2% of their budgets to that end. Additional
contributions to the ‘Alliance for Internet of Things Innovation’ (AIOTI) and other relevant
activities (e.g. clusters of digital projects and coordinating actions) might be considered, when
relevant.

176
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HORIZON-CL5-2023-D3-03-04: Digital tools for enhancing the uptake of digital
services in the energy market

Specific conditions

Expected EU The Commission estimates that an EU contribution of between EUR 3.00
contribution per ~ and 4.00 million would allow these outcomes to be addressed
project appropriately. Nonetheless, this does not preclude submission and

selection of a proposal requesting different amounts.

Indicative budget = The total indicative budget for the topic is EUR 11.00 million.

Type of Action Innovation Actions
Eligibility The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Technology Activities are expected to achieve TRL 6-7 by the end of the project —
Readiness Level see General Annex B.

Expected Outcome: Projects’ results are expected to contribute to all of the following
outcomes:

e Development and uptake of innovative data-driven cross-sector integrated services,
solutions and products using cross-sectorial data resulted from other sectors than energy
(e.g. data economy, health, finance, security) that empower consumers and facilitate
consumer investment in the energy transition (e.g. renewables, energy efficiency,
renovation, demand response, storage).

e Development and fast market-uptake of digital twin models of household energy
consumers to help consumers, citizens, energy suppliers, aggregators and energy
communities to optimise data-driven energy (and other sector) services and to enhance
digital energy literacy.

e Greater access for consumers to the wide range of emerging services and applications
that will be present in the market resulting from data sharing and benefiting from
increased interoperability.

¢ Increased simplification of management and improvement of quality of new and current
energy services and new digital platforms, smart meters and tools to provide consumers
with seamless omni-channel experiences.
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Assessment of the implications for market design (energy and flexibility markets) of a
wide uptake of digital tools and propose relevant modifications to flexibility services and
related processes to contract, activate, measure and settle flexibility.

Creation of value and direct benefit for the consumers and support digital empowerment
and energy literacy of citizens: European citizens are educated, motivated, and
empowered to use digital tools to be an active participant in the just energy transition.

Scope: Digitalisation develops faster than the ability of society to adjust. Digital technologies
are a driving force for empowering citizens in taking on an active role in the just energy
transition. Increased acceptability of new digital technologies is pivotal: actions should focus
on benefits of new digital services and users experience to overcome the expected friction of
end-consumer on boarding, developing innovative tools for engagement and literacy. Social
innovation tools and multi-disciplinary approaches and engagement of policy makers at
various levels, the private sector, civil society and citizens at large are required.

Accordingly, proposed activities will address all of the following:

Use the data real time provided by real time sensors/ Internet of Things and real time
computing resulting from other sectors than energy (e.g. data economy, health, finance,
security) to generate new businesses and new ways of benefiting the economy and
society by developing of innovative data-driven cross-sector integrated services,
solutions and products.

Help consumers and citizens navigate the new digital technologies entering the energy
market, taking into consideration the cross sectorial dimension alongside the sector-
specific one, also exploring the possibility of using, among others, Al-based assistant
tools.

Trigger and support the development of a digital tool allowing citizens to visualise and
access to all the energy-related data they produce and share with third parties, thus
helping to exert their right to understand and control their data.

Test the developed cross-sector services in at least 3 countries. In the selection of pilots,
gender, demographic, geographic and socio-economic aspects should be duly taken into
account.

Develop and test, in at least 3 countries, a digital twin of the (household) energy
consumer, making use of Al to assist the consumer (both in terms of optimising the
service as well as enhancing digital energy literacy and enhancing understanding and
trust of the Al used).

The digital twin solutions should be developed and made available as Open-Source
solutions, while making sure that contributors are recognised and fairly compensated,
respecting well defined rules and within a network of trusted data, which guarantees
security and sovereignty of data and services in an Open Source way so that the
developed software is available.
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e Contribute to the communication, outreach and dissemination strategy of the
Communication on Digitalisation of the Energy System.

Projects are required to utilize the data exchange infrastructure that is being developed under
ongoing EU-funded under Horizon 2020, Horizon Europe and the Digital Europe Program.

The project is required take into account, and collaborate with, where considered necessary,
existing Living Labs (e.g. EnergyVille, TomorrowLab and living labs funded entirely by EU
projects as study or demonstration site) to test integrated consumer services the ongoing
relevant Blueprint projects from the Erasmus + program, relevant initiatives by Digital
Innovation Hubs, the European Climate Pact, EC Digital Education action plan and any other
relevant initiative.

Projects are required to seek synergies with Horizon Europe instruments, including those of
bottom-up nature like ERC, MSCA, EIT KICs, as well as its European partnerships.

Cooperation with activities of the Green Powered Future Mission (Pillar 3) of Mission
Innovation is encouraged*’.

The selected projects are expected to contribute to the BRIDGE initiative 1’8, actively
participate to its activities and allocate up to 2% of their budgets to that end. Additional
contributions to the ‘Alliance for Internet of Things Innovation’ (AIOTI) and other relevant
activities (e.g. clusters of digital projects and coordinating actions) might be considered, when
relevant.

Moreover, projects are expected to take into account the outcomes of the work of the Citizens
and Consumers Engagement Working Group and data coming from the Consumers
Empowerment Benchmark developed by the European Commission.

This topic requires the effective contribution of SSH disciplines and the involvement of SSH
experts, institutions as well as the inclusion of relevant SSH expertise, in order to produce
meaningful and significant effects enhancing the societal impact of the related research
activities.

HORIZON-CL5-2023-D3-03-05: Creation of a standardised and open-source peer-to-
peer energy sharing platform architecture for the energy sector

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 5.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

proposal requesting different amounts.

17 Applicants are reminded that legal entities established in China are not eligible to participate in
Innovation Actions in any capacity. Please refer to the Annex B of the General Annexes of this Work
Programme for further details.

178 https://www.h2020-bridge.eu/
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Indicative budget

The total indicative budget for the topic is EUR 5.00 million.

Type of Action

Eligibility
conditions

Technology
Readiness Level

Innovation Actions

The conditions are described in General Annex B. The following
exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Activities are expected to achieve TRL 6-8 by the end of the project —
see General Annex B.

Expected Outcome: Project results are expected to contribute to all of the following expected

outcomes:

Develop an independent, EU-validated flexibility and peer-to-peer trading solution for
consumers willing to engage in such operations, to the benefit of the integration of
Distributed Energy Resources (such as solar panels, batteries and electric vehicles, but
also demand-response and flexible heat pumps and heaters considered as a resource)
within the electricity network.

Such an alternative should be open source, freely accessible, free of IPR, easy to
maintain, and ensure that the final ownership of the tools can remain in community
hands, and that these tools are available for reuse.

Increase consumer engagement and tool’s acceptability.

Illustrate the relevant services that are supported by this peer-to-peer trading platform
(Flexibility services for TSO, DSO, self-consumption).

Ensure policies of operations, integration and usage of blockchain technologies and
underlying data for all stakeholders.

Ensure interoperability and contribute to standardisation of blockchain energy
applications

Scope: The activities include, but are not limited to:

¢ Defining the core operations that a flexibility and peer-to-peer trading platform should

execute in order to:

o Guarantee optimal valorisation and integration of DER (such as solar panels,
batteries and electric vehicles, but also demand-response and flexible heat pumps
and heater considered as a resource) within the electricity network.
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o Take into account network constraints, including through the use of price signals to
foster flexibility.

0 Meet the local consumers’ needs and characteristics.

e Developing an Al-based software that uses machine learning processes to integrate core
operations and local grid constraints (including when channelled through price signals)
in order to adapt to variations and changes in grid conditions.

e Testing and simulation cases for blockchain-based trading operations following an agile
methodology with the objective to get a fully functional trading tool within the project
lifetime. The design of the platform should reflect the multi-actor, open-ended nature of
decentralised use of energy. Proposals should account for a complex system change
process, and prescribe evolutionary pathways for the platforms, account for their socio-
technical interdependencies, and define and validate feasible entry points.

e Developing field studies in citizen energy communities / renewable energy communities
to integrate bottom-up approaches.

e Setting rules for using the tool

¢ Involving energy cooperatives or citizen energy communities (see Article 16 of the
Commission’s Directive 2019/944 on common rules for the internal market for
electricity (IEMD)) [/ renewable energy communities (see Article 22 of the
Commission’s Directive 2018/2001 on the promotion of the use of energy from
renewable sources (RED I1)) in each selected project and ensure that the final ownership
of these tools can remain in community hands, and that they are available for reuse (a
particular consideration will be taken with respect to data security and potential related
restrictions thereof).

e Developing an open, available and operational platform to strengthen business models,
and define which these business models are.

e Exploring and comparing advantages / disadvantages of existing and new market making
methods (Order Book-based systems and Liquidity pool-based Automated Market
Makers) for a peer-to-peer energy exchange.

e The project should be developed by taking into account both a technology performance
perspective and a long-term sustainability roadmap.

The developed solutions should be freely available to citizens, energy cooperatives and
citizen/renewable energy communities.

Solutions should be developed and made available as Open-Source solutions, while making
sure that contributors are recognised and fairly compensated, respecting well defined rules
and within a network of trusted data, which guarantees security and sovereignty of data and
services.
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The selected projects will cooperate and with other relevant projects through regular common
workshops, exchange of non-confidential reports, etc.

The selected projects, especially those that are testing peer-to-peer feasibility in real
conditions and environments (such as living labs or other types of sandbox initiatives), are
expected to contribute to the BRIDGE initiative'’®, actively participate to its activities and
allocate up to 2% of their budgets to that end. Additional contributions to the ‘Alliance for
Internet of Things Innovation” (AIOTI) and other relevant activities (e.g. clusters of digital
projects and coordinating actions) might be considered, when relevant.

Solutions should be developed considering integration into existing power markets where
appropriate. The selected projects should associate energy regulators in their governance and
should preferably be located in the territory of EU Member States/Associated countries where
few peer-to-peer energy trading pilot projects have been setup so far.

This topic requires the effective contribution of SSH disciplines and the involvement of SSH
experts, institutions as well as the inclusion of relevant SSH expertise, in order to produce
meaningful and significant effects enhancing the societal impact of the related research
activities. This is all the more important in the project at hand that a modification of
consumers incentives (through price-signals for instance) can trigger changes of behaviour,
which in turn can have positive effects on the electricity system, and interesting applications
in terms of flexibility services, optimization of use of excess RE production, as well as
congestion management.

HORIZON-CL5-2023-D3-03-06: Components and interfacing for AC & DC side
protection system — AC & DC grid: components and systems for grid optimisation

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 5.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

proposal requesting different amounts.

Indicative budget  The total indicative budget for the topic is EUR 10.00 million.

Type of Action Innovation Actions
Eligibility The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

179 https://www.h2020-bridge.eu/
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[
Technology Activities are expected to achieve TRL 6-8 by the end of the project —
Readiness Level see General Annex B.

Expected Outcome: Project results are expected to contribute to all the following outcomes:

A. Protection:

e AC & DC side protection strategies and readiness of their functional design, to support
grid optimal architecture planning and prepare project tendering.

e Methodology to assess admissible temporary loss of transmitted power in case of DC
fault.

e Multi-vendor interoperable MVDC/HVDC grid protection strategies and design.

e AC & DC side protection system functional design for fully selective, non-selective and
partially selective fault clearing strategies, including the connection to low-inertia AC
systems.

B. Congestions in AC or DC grids:

¢ Innovative Power Electronics-based technologies properly placed in the grid to address
congestion due to the injection of decentralised energy in a centralised-based electricity
system.

e Optimisation of the power flows by shifting power transfer from loaded to less loaded
lines.

e Grid reinforcement avoidance.

Scope: Projects are expected to implement activities in (1) and the practical demonstration in
(2) as described below:

1. Development of R&I activities, methodologies and tools for at least two of the sub-
topics in A (a, b or c) and B. These can be developed/complemented among them and/or
with others pertinent to each sub-topic:

A) Protection:
a. Methodology to assess admissible temporary loss of transmitted power in case of DC fault:

e AC-DC transient stability, when DC transmitted power is temporarily and partially
interrupted, in case of a DC fault.

o Impact of reactive power supply transient interruption (converter blocking).

e In case of MVDC/HVDC-connected Off-Shore Wind farm: coordination of control
actions from MVVDC/HVDC and wind turbines.
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Anticipation of new system dynamics due to high PEID penetration.

Impacts of partially selective and non-selective versus fully selective DC fault-clearing
strategies.

Recommendation for AC-DC system design and DC protection design.

b. Multi-vendor interoperable MVDC/HVDC grid protection

Improved methodologies for the determination of functional requirements of DC grid
protection in a technical and vendor neutral manner.

Standardised validation tests for de-risking interoperability issues.
Specification of protection component and auxiliary ratings.
DC substation Communication architecture and protocols (e.g., IEC 61850 for DC).

Protection system simulation models and information exchange.

c. HVDC grid protection strategies and design

Methodologies for the protection of mixed (OHL/cable, bipolar/monopolar) DC grids.

Methodologies to optimally determine the optimal MVDC/HVDC grid protection
system, including combined selective, non-selective and partially protection schemes
within the same DC grid.

Development of converter assisted MVDC/HVDC grid protection.
DC station design and optimisation from protection point of view.

AC & DC side protection system functional design for fully selective, non-selective and
partially selective fault clearing strategies, including the connection to low inertia AC
systems

B) Congestions in AC or DC grids:

Simulation, analysis, design, development, test and demonstration of advanced Power
Electronics-based equipment inserted appropriately in specific points in the grid to
decongestion the lines or cables.

Cost Benefit Analysis compared to other solutions (e.g., the use of DC systems, etc.) at
system level and covering the operating life of the equipment.

2. Demonstration, test and validation of the activities developed in (1) in at least two pilots in
different EU Member States/Associated Countries.
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Call - Sustainable, secure and competitive energy supply

HORIZON-CL5-2024-D3-01
Conditions for the Call

Indicative budget(s)*®°

Topics Type of Budgets Expected EU Indicative
Action (EUR contribution per number
million) project (EUR of
4 million)*&! projects
2024 expected
to be
funded

Opening: 12 Sep 2023
Deadline(s): 16 Jan 2024

HORIZON-CL5-2024-D3-01-01 1A 24.00 Around 12.00 2
HORIZON-CL5-2024-D3-01-02 1A 6.00 Around 3.00 2
HORIZON-CL5-2024-D3-01-03 1A 20.00 Around 10.00 2
HORIZON-CL5-2024-D3-01-04 RIA 8.00 Around 4.00 2
HORIZON-CL5-2024-D3-01-05 RIA 8.00 Around 4.00 2
HORIZON-CL5-2024-D3-01-06 RIA 9.00 Around 3.00 3
HORIZON-CL5-2024-D3-01-07  RIA 8.00 Around 4.00 2
HORIZON-CL5-2024-D3-01-08 1A 38.00 18.00 to 20.00 2
HORIZON-CL5-2024-D3-01-09 COFUND  10.00 Around 10.00 1
HORIZON-CL5-2024-D3-01-10 RIA 27.00 Around 3.00 9
HORIZON-CL5-2024-D3-01-11 1A 16.00 Around 5.00 3
HORIZON-CL5-2024-D3-01-12 1A 10.00 Around 5.00 2
180 The Director-General responsible for the call may decide to open the call up to one month prior to or

after the envisaged date(s) of opening.
The Director-General responsible may delay the deadline(s) by up to two months.
All deadlines are at 17.00.00 Brussels local time.
The budget amounts are subject to the availability of the appropriations provided for in the general
budget of the Union for years 2023 and 2024.

181 Nonetheless, this does not preclude submission and selection of a proposal requesting different
amounts.
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HORIZON-CL5-2024-D3-01-13  RIA 13.00 Around 6.00 2
HORIZON-CL5-2024-D3-01-14 RIA 13.00 Around 4.00 3
HORIZON-CL5-2024-D3-01-15 RIA 16.00 5.00 to 5.50 3
HORIZON-CL5-2024-D3-01-16 1A 8.00 Around 8.00 1
HORIZON-CL5-2024-D3-01-17 | 1A 12.00 Around 6.00 2
Overall indicative budget 246.00

General conditions relating to this call

Admissibility conditions The conditions are described in General
Annex A.

Eligibility conditions The conditions are described in General
Annex B.

Financial and operational capacity and The criteria are described in General Annex

exclusion C.

Award criteria The criteria are described in General Annex
D.

Documents The documents are described in General
Annex E.

Procedure The procedure is described in General
Annex F.

Legal and financial set-up of the Grant The rules are described in General Annex G.

Agreements

Global leadership in renewable energy
Proposals are invited against the following topic(s):

HORIZON-CL5-2024-D3-01-01: Alternative equipment and processes for advanced
manufacturing of PV technologies

Specific conditions

\
Expected EU The Commission estimates that an EU contribution of around EUR 12.00

contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a
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proposal requesting different amounts.

Indicative budget
Type of Action

Eligibility
conditions

Technology
Readiness Level

The total indicative budget for the topic is EUR 24.00 million.
Innovation Actions

The conditions are described in General Annex B. The following
exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Activities are expected to achieve TRL 7 by the end of the project — see
General Annex B.

Expected Outcome: Photovoltaic power generation is pivotal in the transition to a clean

energy system and the achievement of a climate-neutral economy. To this end, it is important
to enhance affordability, security of supply and sustainability of PV technologies along with
further efficiency improvements. To ensure security of supply, retaining the whole value
chain in EU Member States/Associated countries is essential; technology de-risking is a
necessary step towards this direction. Consequently, project results are expected to contribute
to all of the following outcomes:

1. Contribute towards establishing a solid European PV innovation and production base.

2. Reduce the CAPEX and OPEX in the PV solar production chain, ultimately leading to
cheaper modules and lower LCOE.

3. Reinforce the sustainability of the European PV value chain building a secure, resilient,
and diverse domestic energy sector industrial base.

Scope: Proposals are expected to:

e Demonstrate alternative processes and equipment for PV manufacturing with reduced
CAPEX, OPEX, energy and material consumption and implement Industry 4.0 concepts.

¢ Increase the productivity and sustainability of large-scale PV manufacturing equipment
and processing, for example by the enhancement of: i) throughput (e.g. wafers or roll
area /time or module area/time) ii) yield (process & quality control) iii) availability (e.g.
optimisation of uptime & service time) and iv) quality control.

¢ Involve multidisciplinary consortia including industrial partners.

A plan for the exploitation and dissemination of results should include a strong business case
and sound exploitation strategy, as outlined in the introduction to this Destination. The
exploitation plan should include preliminary plans for scalability, commercialisation, and
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deployment (feasibility study, business plan) indicating the possible funding sources to be
potentially used (in particular the Innovation Fund).

HORIZON-CL5-2024-D3-01-02: Low-power PV

Specific conditions

Expected EU
contribution per
project

Indicative budget

The Commission estimates that an EU contribution of around EUR 3.00
million would allow these outcomes to be addressed appropriately.
Nonetheless, this does not preclude submission and selection of a
proposal requesting different amounts.

The total indicative budget for the topic is EUR 6.00 million.

Type of Action

Innovation Actions

Eligibility
conditions

The conditions are described in General Annex B. The following
exceptions apply:

The Joint Research Centre (JRC) may participate as member of the
consortium selected for funding.

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may

‘ additionally be used).

Technology
Readiness Level

Legal and
financial set-up of
the Grant
Agreements

Expected Outcome:

‘ Activities are expected to achieve TRL 5-7 by the end of the project —
see General Annex B.

The rules are described in General Annex G. The following exceptions
apply:

Eligible costs will take the form of a lump sum as defined in the
Decision of 7 July 2021 authorising the use of lump sum contributions
under the Horizon Europe Programme — the Framework Programme for
Research and Innovation (2021-2027) — and in actions under the
Research and Training Programme of the European Atomic Energy
Community (2021-2025). 182,

Energy autonomous applications capable of generating their own energy

by harvesting ambient energy from the environment to completely eliminate the need for a
power source or at least assist it, have gained significant interest in recent years. Photovoltaic

energy conversion

is a viable choice for energy harvesting due to its high conversion

efficiency and compatibility with low lighting conditions.

182 This decision is available on the Funding and Tenders Portal, in the reference documents section for
Horizon Europe, under ‘Simplified  costs  decisions’ or  through  this link:
https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/horizon/guidance/ls-

decision_he en.pdf
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Consequently, project results are expected to contribute to the following expected outcome:

e Increase the potential of PV for low power, low irradiation applications (harvesting
energy in low light intensity and/or artificial light conditions).

Scope: Photovoltaic energy harvesting in low light conditions such as indoors, or under
artificial or diffuse light can be used to power sensors, as well other low-power electronics.
Efficient energy harvesting combined in an energy system with storage unit and low power
electronics, can enable a wide range of applications, integrating new functionalities, for
example autonomous sensors, domotics, remote monitoring, variable transmission
applications and portable devices in general.

Proposals are expected to validate novel and low-environmental impact PV materials, PV
architectures and suitable substrates for the specific low power applications that take into
account the light intensity, light spectrum and application itself. PV system performance is
expected to be tailored to meet the application-specific power and energy requirements and
application — related standards. Proposals should include a clear definition of the use case and
lifecycle considerations, e.g. business models, circularity by design aspects, certification, etc.

Applicants can seek possibilities of involving the EC JRC. The JRC may provide
characterisation, validation and certification of the performance of photovoltaic solar devices.
It may also perform pre-normative research to develop appropriate characterisation methods
for such devices as a precursor to the adoption of international standards as well as addressing
stability, lifetime and environmental issues. This task shall be performed within the European
Solar Test Installation (ESTI) an accredited 1SO17025 calibration laboratory for all
photovoltaic technologies.

HORIZON-CL5-2024-D3-01-03: Demonstration of improved intermediate renewable
energy carrier technologies for transport fuels

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR
contribution per 10.00 million would allow these outcomes to be addressed
project appropriately. Nonetheless, this does not preclude submission and

selection of a proposal requesting different amounts.

Indicative budget  The total indicative budget for the topic is EUR 20.00 million.

Type of Action Innovation Actions
Eligibility The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
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additionally be used).

Technology Activities are expected to achieve TRL 6-7 by the end of the project —
Readiness Level see General Annex B.

Legal and The rules are described in General Annex G. The following exceptions
financial set-up of  apply:

the Grant

Eligible costs will take the form of a lump sum as defined in the
Decision of 7 July 2021 authorising the use of lump sum contributions
under the Horizon Europe Programme — the Framework Programme for
Research and Innovation (2021-2027) — and in actions under the
Research and Training Programme of the European Atomic Energy
Community (2021-2025). 83,

Agreements

Expected Outcome: Project results are expected to contribute to all of the following expected
outcomes:

e Support de-risking the technology, boost scale-up of flexible intermediate bioenergy and
synthetic renewable energy carriers and contribute to their market up-take.

e Respond to short- and medium-term needs for renewable fuels in transport.

e Increase flexibility, reliability and security of renewable energy supply in the transport
sector.

¢ Increase available options for better integration of the energy system linking renewable
energy production, storage and use via renewable energy intermediates.

Scope: Demonstration of technologies for the production of advanced intermediate bioenergy
and synthetic renewable energy carriers from biogenic residues and wastes, microalgae,
biogenic CO, CO2 or nitrogen and renewable hydrogen and all forms of renewable energy
with reduced cost and GHG emissions above the state of the art. Proposals are expected to
demonstrate that conversion technologies have already reached pilot scale TRL 5. The
finished quality is expected to be suitable so that the intermediates can be either directly
upgraded in existing refinery infrastructures and/or further purified and processed in existing
chemical infrastructures to drop-in liquid and gaseous advanced biofuels and synthetic
renewable fuels, or directly used for shipping propulsion or in other off-road transport.
Examples are demonstration of production of bio-oils, raw alcohols, bio-liquids, biogas,
syngas and thermally pre-treated solid biomass fuels from biogenic residues and wastes and
microalgae oils through chemical, biochemical, thermochemical, biological, electrochemical
pathways, as well as synthetic renewable analogues. The integration of these intermediates in
transport and their application in hard to electrify transport sectors should be presented. The

183 This decision is available on the Funding and Tenders Portal, in the reference documents section for

Horizon = Europe, under  ‘Simplified costs  decisions’ or  through  this link:
https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/horizon/quidance/ls-
decision_he en.pdf
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logistics for transportation and storage of the intermediates should be addressed. The
sustainability and GHG reduction should be addressed on a life-cycle assessment basis.
Proposals should provide information and assessment about the economic feasibility and the
potential of scaling-up the technology at commercial scale as appropriate. The exploitation
plans should include preliminary feasibility study and business plan also indicating the
possible funding sources to be potentially used (such as private equity, the InvestEU, the EU
Catalyst Partnership and the Innovation Fund).

HORIZON-CL5-2024-D3-01-04: Improvement of light harvesting and carbon fixation
with synthetic biology and/or bio-inspired//biomimetic pathways for renewable direct
solar fuels production

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR 4.00
contribution per million would allow these outcomes to be addressed appropriately.
project Nonetheless, this does not preclude submission and selection of a

proposal requesting different amounts.

Indicative budget = The total indicative budget for the topic is EUR 8.00 million.

Type of Action Research and Innovation Actions
Eligibility The conditions are described in General Annex B. The following
conditions exceptions apply:

If projects use satellite-based earth observation, positioning, navigation
and/or related timing data and services, beneficiaries must make use of
Copernicus and/or Galileo/EGNOS (other data and services may
additionally be used).

Technology Activities are expected to achieve TRL 3-4 by the end of the project —
Readiness Level see General Annex B.

Expected Outcome: Project results are expected to contribute to at least 3 of the following
expected outcomes:

¢ Auvailability of disruptive and sustainable solar fuel technologies in order to accelerate
the replacement of fossil-based energy technologies with more efficient use of primary
solar energy in solar fuel production.

e Reduced cost and improved efficiency of solar-based renewable fuel technologies and
their value chains by addressing rate-limiting steps in the solar fuels value chain.

¢ Increase technology leadership, competitiveness and technology export potential of
European industry in possibly game-changing solar fuel and synthetic biological
technologies.
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¢ Enhanced sustainability of solar fuels, taking fully into account circular economy, social,
economic and environmental aspects in line with the European Green Deal priorities.

e Reinforced European scientific basis and European export potential for renewable
energy technologies through international collaborations (e.g., the AU-EU Climate
Change and Sustainable Energy partnership, the missions and innovation communities of
Mission Innovation 2.0).

e Increasing the European energy security and reliability by improving the solar fuel
conversion efficiency as well as maintaining and fostering the European global
leadership in affordable, secure and sustainable solar fuel technologies.

Scope: Development of novel in-vivo or in-vitro biochemical and/or bio-inspired/biomimetic
pathways for solar fuel production with increased efficiency in comparison to light and dark
reactions of natural photosynthesis by synthetic biological and/or bio-inspired/biomimetic
approaches. The aim is to achieve a significant improvement of components of both, light
harvesting and carbon fixation, which are rate limiting for the conversion of solar energy to
renewable fuels. Proposals are expected to include case studies for analysing the potential and
impact of the technology for future application at scale and analyse possible interfaces with
other solar fuel technologies, with a particular focus on socioeconomic and environmental
sustainability including circular economy, social, economic and environmental aspects and
cost-effectiveness. All relevant aspects of safety of the t