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Introduction

Progress in digital and industrial technologies, including in space, shape all sectors of the
economy and society. They transform the way industry develops, creates new products and
services, and are central to any sustainable future. The COVID-19 pandemic has shown the
necessity to strengthen Europe’s industrial base, enhancing its resilience and flexibility both
in terms of technologies and supply chains to reduce EU dependencies on third countries. It
has also created a new urgency around addressing key societal challenges like sustainability
or inclusiveness. In a globalised world of heightened uncertainties and volatile geopolitical
interests, what is at stake is not only Europe’s prosperity and economic competitiveness, but
also its ability to autonomously source and provide crucial raw materials, technologies and
services that are safe and secure for industry as a whole. This is not about protectionism. This
is about upholding EU’s strategic interests and guaranteeing security of supply.

As Europe gears up for a more resilient, green, and digital recovery, the EU needs to maintain
a strong industrial and technology presence in key parts of digital and other supply chains, in
industrial ecosystems while safeguarding its ability to access and operate safely in space. This
is critical not only to be able to compete globally, but also to protect its citizens, deliver
services and products of the highest quality, and preserve its values and socio-economic
model. Europe must develop and deploy technologies and reshape its industries and services
towards a new reality, ensuring that industry can become the accelerator and enabler of this
necessary change. Therefore the European Commission, in 'Updating the 2020 New Industrial
Strategy: Building a stronger Single Market for Europe's recovery',* supported the European
Green Deal and the Circular Economy Action Plan, alongside the digital strategies ‘Shaping
Europe’s Digital Future’, ‘Data’, ‘Artificial Intelligence’ White Paper, Digital Decade
Communication and ‘Space Strategy for Europe’.

The green transition and digital transformation are just at their beginning. Major opportunities
lie ahead to position Europe as a technology and industrial leader of this transition. The
proposed investments under Cluster 4 are targeted to realise the overarching vision a of
Europe that shapes competitive and trusted technologies for a European industry with global
leadership in key areas by enabling production and consumption respecting the boundaries of
our planet, and maximising the benefits for all parts of society in the variety of social,
economic and territorial contexts in Europe.

Horizon Europe is the 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

! '‘Updating the 2020 New Industrial Strategy: Building a stronger Single Market for Europe's recovery',
COM(2021)350 final
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have the possibility to also receive funding under other EU programmes, including relevant
shared management funds. In this context, applicants 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 ERDF , ESF+ , JTF , EMFF , EAFRD
and InvestEU ), 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) aims at financing projects that directly
tackle the economic and social impacts from the Coronavirus crisis and support the green and
digital transition. For project ideas that directly contribute to these objectives and that have a
strong focus in one member state it is advisable to check access to the RRF for a fast and
targeted support.

Actions under this cluster will support key enabling technologies that are strategically
important for Europe’s industrial future, and deliver on the following six expected impacts in
the Strategic Plan, through matching destinations in this Work Programme:

e Global leadership in clean and climate-neutral industrial value chains, circular economy
and climate-neutral digital systems and infrastructures (networks, data centres), through
innovative production and manufacturing processes and their digitisation, new business
models, sustainable-by-design advanced materials and technologies enabling the switch
to decarbonisation in all major emitting industrial sectors, including green digital
technologies.

¢ Industrial leadership and increased autonomy in key strategic value chains with security
of supply in raw materials, achieved through breakthrough technologies in areas of
industrial alliances, dynamic industrial innovation ecosystems and advanced solutions
for substitution, resource and energy efficiency, effective reuse and recycling and clean
primary production of raw materials, including critical raw materials and leadership in
circular economy.

e Sovereignty in digital technologies and in future emerging enabling technologies by
strengthening European capacities in key parts of digital and future supply chains,
allowing agile responses to urgent needs, and by investing in early discovery and
industrial uptake of new technologies.

o Globally attractive, secure and dynamic data-agile economy by developing and enabling
the uptake of the next-generation computing and data technologies and infrastructures
(including space infrastructure and data), enabling the European single market for data
with the corresponding data spaces and a trustworthy artificial intelligence ecosystem.
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e Open strategic autonomy in conceiving, developing, deploying and using global space-
based infrastructures, services, applications and data, including by reinforcing the EU’s
independent capacity to access space, securing the autonomy of supply for critical
technologies and equipment, and fostering the EU’s space sector competitiveness.

¢ A human-centred and ethical development of digital and industrial technologies, through
a two-way engagement in the development of technologies, empowering end-users and
workers, and supporting social innovation.

In this Work Programme, a pilot is applied to a number of topics for co-programmed
partnerships, involving a lower funding rate of 60% (except for non-profit legal entities), in
order to enhance industrial contributions. It applies to topics starting above TRL 4 and
reaching TRLs 7 and 8.

Some calls in this work programme are not open for application yet. In particular, 21 actions
in this work programme (12 concerning high technology readiness level quantum research
and 9 concerning space research), will open for application only at a later stage (October
2021). These are actions to which Article 22(5) of the Horizon Europe Regulation apply, as
they relate to Union strategic assets, interests, autonomy or security. For those actions,
participation can be limited to legal entities established only in Member States and in
specified associated or other third countries and conditions may apply. As agreements with
candidate Associated Countries are not yet in force, the eligibility to participate in such
actions is limited for the moment to legal entities established in the EU, Norway and Iceland.
However, in view of ensuring maximum excellence of R&I for the EU and to maintain EU’s
spirit of global openness, before opening these actions for applications, the eligibility to
participate in these 21 actions will be extended to include legal entities established in
(candidate) Associated Countries which provide assurances concerning the protection of EU’s
strategic assets, interests, autonomy or security. On the basis of the outcome of the
discussions in the relevant configurations of the Horizon Europe Programme Committee, the
Commission will reflect the changes in the work programme in full consistency with the
decision establishing the Horizon Europe specific programme, especially through comitology
procedures as foreseen in articles 13 and 14(4) of it.
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DESTINATION — CLIMATE NEUTRAL, CIRCULAR AND DIGITISED
PRODUCTION

This destination will directly support the following Key Strategic Orientations, as outlined in
the Strategic Plan:

e KSO C, ‘Making Europe the first digitally led circular, climate-neutral and
sustainable economy through the transformation of its mobility, energy, construction
and production systems.’

e KSO 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 KSO 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.’

Proposals for topics under this Destination should set out a credible pathway to the following
expected impact of Cluster 4:

e Global leadership in clean and climate-neutral industrial value chains, circular
economy and climate-neutral digital systems and infrastructures (networks, data
centres), through innovative production and manufacturing processes and their
digitisation, new business models, sustainable-by-design advanced materials and
technologies enabling the switch to decarbonisation in all major emitting industrial
sectors, including green digital technologies.

Accelerating the twin green and digital transitions will be key to building a lasting and
prosperous growth, in line with the EU’s new growth strategy, the European Green Deal.
Europe’s ability to lead the twin transitions will require new technologies, with investment
and innovation to match. Research and innovation will be fundamental to create the new
products, services and business models needed to sustain or enable EU industrial leadership
and competitiveness, and to create new markets for climate neutral and circular products. The
shift towards a sustainable and inclusive economic model will be further enabled by the
broader diffusion and uptake of digital and clean technologies across key sectors.

As Europe transitions towards climate neutrality, some sectors will have to make bigger and
more transformative changes than others, due to their centrality in a variety of value chains
and their large potential contribution to emissions reductions. Activities under this Destination
focus on the twin green and digital transition providing a green productivity premium to
discrete manufacturing, construction and energy-intensive industries, including process
industries. This will make an essential and significant contribution to achieving climate
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neutrality in the European Union by 2050, and to the achievement of a circular economy. It
will also enhance the Union’s open strategic autonomy with regard to the underlying
technologies. To achieve these goals, the activities in this Destination are complementary to
those in Destination 2, which will enhance open strategic autonomy in key strategic value
chains for a resilient industry.

The gross added value of the European manufacturing sector is EUR 2,076 billion (2019).
The sector employs more than 30 million people in the Union and represents 22% of the
world’s manufacturing output. The Union’s trade surplus in manufactured goods is EUR 421
billion (2019). Similarly, the construction ecosystem (driven mainly by SMESs) offers 22
million jobs and contributes 10.5% of EU-27 global value added 2. However, the
manufacturing and construction sectors must significantly reduce their pollution and waste,
and increase their recycling. Moreover, the potential of digital technologies is underused in
manufacturing industry, e.g. 12% of EU enterprises use big data technologies and only 1 out
of 5 SMEs is highly digitised, and in construction, which remains one of the least digitised
sectors with a notable underinvestment in R&D.3 A key issue for the manufacturing sector is
that its complex supply and value chains are heavily affected by the current pandemic crisis,
and the sector needs to further develop resilience against financial and technical disruptions.

In addition, the Union’s process industries are important to its economy, its resilience and its
environmental credentials. Process industries are responsible for a turnover of > 2 trillion, 8.5
million direct jobs and 20 million indirect jobs. They represent 0.5 million enterprises and 5
% of the EU27 GDP. The process industry however faces two key challenges: a strong global
competition, and an environmental challenge. In particular, energy-intensive industries are
resource intensive, using extensive amounts of raw materials (often imported and fossil
based). In their operations, they generate large amounts of waste, 20% of global greenhouse
gases (GHG) but also pollutants. The industries need to transform itself to decrease GHG and
pollutant emissions, its resource utilisation and its overall environmental impact. It will have
to achieve climate neutrality, near zero waste, zero pollution and zero landfill by 2050 at the
latest. By 2030, decisive steps need to be taken given the long investment cycles these
industries are facing. As the process industry is transforming primary raw materials into
materials ready for use by the manufacturing industry, it will play a key role in the pathways
toward circularity of materials by transforming industrial and end-of-life waste into secondary
raw materials leading to the same quality output in the newly produced materials.

In the first Work Programme, outcomes of R&I investments in the long-term will focus on the
following impacts:

2 '‘Updating the 2020 New Industrial Strategy: Building a stronger Single Market for Europe's recovery',
COM(2021)350 final and associated Staff Working Documents
8 The digital intensity of the construction sector is below 10%, meaning that the sector has a very slow

absorption rate of digital technologies, according to the Digital Transformation Scoreboard 2018,
https://ec.europa.eu/information_society/newsroom/image/document/2018-
20/4_desi_report_integration_of digital _technology B61BEB6B-F21D-9DD7-
72F1FAAB36E36515_52243.pdf
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e Accelerate the twin green and digital transition of the manufacturing and construction
sectors;

e Create a new green, flexible and digital way to build and produce goods. This will lead
to sustainable, flexible, responsive and resilient factories and value chains, enabled by
digitisation, Al, data sharing, advanced robotics and modularity. At the same time it will
help reduce CO emissions and waste in these sectors, and enhance the durability,
reparability and re-cycling of products/components. It will also ensure better and more
efficient use of construction-generated data to sustain competitiveness and greening of
the sector;

e Make the jobs of the humans working in the manufacturing and construction sectors
more attractive and safer, and point the way to opportunities for upskilling;

e Set out a credible pathway to contributing to climate neutral, circular and digitalised
energy intensive industries;

e Increase productivity, innovation capacity, resilience, sustainability and global
competitiveness of European energy intensive industries. This includes as many as
possible new large hubs for circularity by 2025 (TRL 7 or above); developing
sustainable ways for circular utilisation of waste streams and CO,/CO streams; and
electrifying industry to enable and foster a switch to a renewable energy system;

e Contribute to a substantial reduction of waste and CO2 emissions, turning them into
alternative feedstocks to replace fossil-based raw materials and decrease reliance on
imports.

In order to achieve the expected outcomes, for particular topics international cooperation is
clearly not mandatory but advised with some regions or countries to get internationally
connected and add additional specific expertise and value to the activities.

In line with the European Green Deal objectives, research and innovation activities should
comply with the ‘do no significant harm’ principle*. Compliance needs to be assessed both for
activities carried out during the course of the project as well as the expected life cycle impact
of the innovation at a commercialisation stage (where relevant). The robustness of the
compliance must be customised to the envisaged TRL of the project. In this regard, the
potential harm of Innovation Actions contributing to the European Green Deal will be
monitored throughout the project duration.

To achieve wider effects activities beyond R&I investments will be needed. Three co-
programmed partnerships will enhance dissemination, community building and foster
spillover effects: Made in Europe for the manufacturing sectors, Clean Steel and
Processes4Planet for the energy intensive industries. This destination has strong links to other
clusters in Pillar 11, notably Cluster 5 for the activities related to the integration of renewables

4 as per Article 17 of Regulation (EU) No 2020/852 on the establishment of a framework to facilitate
sustainable investment (EU Taxonomy Regulation)
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and thermal energy management in industry, and with the European Innovation Council and
Pillar 11l of Horizon Europe given the strong role of SMEs in the development of the
innovations planned. Synergies will be sought to access blended funding and finance from
other EU programmes; testing and deployment activities under the Digital Europe Programme
(DEP); links to the EIT (Manufacturing and Digital KICs); and links to the thematic smart
specialisation platform on industrial modernisation.

Much of the research and innovation supported under this Destination may serve as a cradle
for the New European Bauhaus: this is about designing sustainable ways of living, situated at
the crossroads between art, culture, social inclusion, science and technology. This includes
R&I on manufacturing, construction, advanced materials and the circular economy
approaches.

Business cases and exploitation strategies for industrialisation: This section applies only
to those topics in this Destination, for which proposals should demonstrate the expected
impact by including a business case and exploitation strategy for industrialisation.

The business case should demonstrate the expected impact of the proposal in terms of
enhanced market opportunities for the participants and enhanced manufacturing capacities in
the EU, in the short to medium term. It should describe the targeted market(s); estimated
market size in the EU and globally; user and customer needs; and demonstrate that the
solutions will match the market and user needs in a cost-effective manner; and describe the
expected market position and competitive advantage.

The exploitation strategy should identify obstacles, requirements and necessary actions
involved in reaching higher TRLs, for example: matching value chains, enhancing product
robustness; securing industrial integrators; and user acceptance.

For TRLs 7-8, a credible strategy to achieve future full-scale manufacturing in the EU is
expected, indicating the commitments of the industrial partners after the end of the project.

Activities beyond R&I investments will be needed to realise the expected impacts: these
include the further development of skills and competencies (also via the European Institute of
Innovation and Technology, in particular EIT Manufacturing); and the use of financial
products under the InvestEU Fund for further commercialisation of R&I outcomes.

Where relevant, in the context of skills, it is recommended to develop training material to
endow workers with the right skillset in order to support the uptake and deployment of new
innovative products, services, and processes developed in the different projects. This material
should be tested and be scalable, and can potentially be up-scaled through the European
Social Fund Plus (ESF+). This will help the European labour force to close the skill gaps in
the relevant sectors and occupational groups and improve employment and social levels
across the EU and associated countries.

The topics serving these objectives are structured as follows:

e Green, flexible and advanced manufacturing
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e Advanced digital technologies for manufacturing
e A new way to build, accelerating disruptive change in construction

e Hubs for circularity, a stepping stone towards climate neutrality and circularity in
industry

e Enabling circularity of resources in the process industries, including waste, water and
CO./CO

¢ Integration of Renewables and Electrification in process industry

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

Call Budgets (EUR Deadline(s)
million)
2021 2022
HORIZON-CL4-2021-TWIN-TRANSITION-01 402.60 23 Sep 2021
HORIZON-CL4-2022-TWIN-TRANSITION-01 32150 30 Mar 2022
Overall indicative budget 402.60 | 321.50

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

Call Budgets (EUR million) Deadline(s)
2021 2022
HORIZON-CL4-2021-TWIN- 403.00 23 Sep 2021
TRANSITION-01
HORIZON-CL4-2022-TWIN- 334.50 30 Mar
TRANSITION-01 2022
Overall indicative budget 403.00 334.50
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Call - TWIN GREEN AND DIGITAL TRANSITION 2021

HORIZON-CL4-2021-TWIN-TRANSITION-01
Conditions for the Call

Indicative budget(s)®

Topics Type Budgets Expected = Number
of (EUR EU of
Action million) contribution = projects
~___ perproject expected
(EUR to be
million)®  funded

2021

Opening: 22 Jun 2021
Deadline(s): 23 Sep 2021

HORIZON-CL4-2021-TWIN-TRANSITION- 1A 28.007 8.00 to 3
01-01 10.00

HORIZON-CL4-2021-TWIN-TRANSITION- 1A 27.00 8.00 to 3
01-02 10.00

HORIZON-CL4-2021-TWIN-TRANSITION- RIA 26.00 5.00to 7.00 4
01-03

HORIZON-CL4-2021-TWIN-TRANSITION- RIA 20.00 400t06.00 4
01-05

HORIZON-CL4-2021-TWIN-TRANSITION- 1A 18.00%  4.00t06.00 3
01-07

HORIZON-CL4-2021-TWIN-TRANSITION- 1A 24.00° 4.00t08.00 3
01-08

HORIZON-CL4-2021-TWIN-TRANSITION- 1A 15.00 Around 3

5 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 2021 and 2022.

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

7 Of which EUR 15.94 million from the 'NGEU' Fund Source.

8 Of which EUR 10.19 million from the 'NGEU' Fund Source.

9 Of which EUR 13.52 million from the 'NGEU' Fund Source.
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01-10 5.00
HORIZON-CL4-2021-TWIN-TRANSITION- RIA 21.00 6.00 to 3
01-11 10.00
HORIZON-CL4-2021-TWIN-TRANSITION- RIA 24.00 8.00 to 3
01-12 10.00
HORIZON-CL4-2021-TWIN-TRANSITION- RIA 28.001° 8.00 to 3
01-14 12.00
HORIZON-CL4-2021-TWIN-TRANSITION- CSA  2.00 Around 1
01-16 2.00

HORIZON-CL4-2021-TWIN-TRANSITION- 1A 39.001 1200 to 3
01-17 18.00

HORIZON-CL4-2021-TWIN-TRANSITION- 1A 28.00' 6.00t08.00 3
01-18

HORIZON-CL4-2021-TWIN-TRANSITION- 1A 14.00 400t05.00 4
01-19

HORIZON-CL4-2021-TWIN-TRANSITION- 1A 36.00*  Around 3
01-20 12.00

HORIZON-CL4-2021-TWIN-TRANSITION- 1A 39.00 12.00 to 3
01-21 18.00

HORIZON-CL4-2021-TWIN-TRANSITION- 1A 14.00* 4.00t05.00 3
01-22

Overall indicative budget 403.00

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

10 Of which EUR 15.64 million from the 'NGEU' Fund Source.

1 Of which EUR 19.27 million from the 'NGEU' Fund Source.

12 Of which EUR 14.94 million from the 'NGEU' Fund Source.

13 Of which EUR 19.63 million from the 'NGEU' Fund Source.

14 Of which EUR 7.47 million from the 'NGEU' Fund Source.
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exclusion

C.

Award criteria

The criteria are described in General Annex
D.

Documents

Procedure

Legal and financial set-up of the Grant
Agreements

The documents are described in General
Annex E.

The procedure is described in General
Annex F.

The rules are described in General Annex G.

Green, flexible and advanced manufacturing

Proposals are invited against the following topic(s):

HORIZON-CL4-2021-TWIN-TRANSITION-01-01: Al enhanced robotics systems for
smart manufacturing (Al, Data and Robotics - Made in Europe Partnerships) (1A)

Specific conditions

Expected EU The Commission estimates that an EU contribution of between EUR
contribution per  8.00 and 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 28.00 million.

Type of Action Innovation Actions

Technology Activities are expected to start at TRL 5 and achieve TRL 7 by the end
Readiness Level of the project — see General Annex B.

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

e Provide safe, highly flexible, reconfigurable and modular solutions, allowing fast
response to repurposing changes in production requirements, reducing considerably
programming effort and configuration time for new products;

e Demonstrate significant improvements towards a meaningful and seamless social
collaboration in teams of human workers, autonomous agents and robots by exploiting
the latest advancements in Al, robotics and Social Sciences and Humanities (SSH);
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Create a network of open-access pilots to allow new users, especially students, start-ups,
representatives from the makers’ community and SMEs, to experiment new technologies
and to enable data and knowledge sharing through the European industrial ecosystems.

Scope: EU and Associated countries need to strengthen their capacity to manufacture and re-
manufacture goods in a sustainable and competitive way to be ready to expand into new value
chains. The recent crisis has also shown the importance of resilient, flexible, reconfigurable
and responsive data-driven manufacturing lines.

Projects should seize the opportunities arising from the latest state-of the art-developments in
Al and robotics to deploy intelligent and autonomous systems for flexible production.

Research activities should be multi-disciplinary and address all of the following areas:

Development of robust, easy to use, explainable and compliant Al tools for
manufacturing environments that require minimal learning and can be configured
without highly skilled personnel;

Implement and integrate the latest research findings on technologies such as sensors,
actuators, control, edge computing, haptic technologies, mechatronics, robotics and
autonomous systems to enhance collaborative robotics systems in order to develop
advanced smart manufacturing human-machine collaborative systems ensuring safe
physical and social interactions and efficient collaboration with human workers;

Demonstrate complex, safe and efficient collaboration between multiple agents
simultaneously, e.g. humans, autonomous agents, industrial machinery, AGVs and
collaborative robots;

SSH should provide a variety of human-centric approaches to develop smooth
collaboration in the human-machine teams; to improve user experience; and increase
awareness comfort, trust, skill and safety (physical and social) of workers in highly
automated industrial environments by incorporating a greater understanding of linguistic,
historic, and cultural concerns of end-users and workers , while taking into consideration
a gender and intersectional perspective;

Demonstrate results in at least three large-scale industrial use-cases, targeting sectors and
tasks typically difficult to automate.

Proposals submitted under this topic should include a business case and exploitation strategy,
as outlined in the introduction to this Destination.

Research must build on existing standards or contribute to standardisation. Interoperability for
data sharing should be addressed. Additionally, a strategy for skills development should be
presented, associating social partners when relevant.
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All projects should build on or seek collaboration with existing projects and develop synergies
with other relevant European, national or regional initiatives, funding programmes and
platforms.

In order to achieve the expected outcomes, international cooperation is encouraged, in
particular with Japan and/or South Korea in view of the long cooperation with EU on Al,
robotics and manufacturing.

This topic implements jointly the co-programmed European Partnerships Made in Europe and
Al, Data and Robotics.

HORIZON-CL4-2021-TWIN-TRANSITION-01-02: Zero-defect manufacturing towards
zero-waste (Made in Europe Partnership) (1A)

Specific conditions

Expected EU The Commission estimates that an EU contribution of between EUR
contribution per 8.00 and 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 27.00 million.

Type of Action Innovation Actions
Technology Activities are expected to start at TRL 5 and achieve TRL 7 by the
Readiness Level end of the project — 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 up to 60% of the eligible costs. This funding rate
applies both to members and non-members of the partnership, except
for non-profit legal entities, where the funding rate is up to 100% of
the total eligible costs.

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

e Demonstrate a significant increase of sustainable production through improved control
systems and non-destructive inspection methods;

¢ Develop methodologies and tools to prevent the generation of defects at component level
and its propagation to the system level;

e Create new diagnostic methods for in-situ monitoring of industrial production;

o Ensure efficient use of materials, repair strategies, and reduced production cost and time.
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Scope: The projects must address the full production line or system, with an holistic approach,
with the aim of reducing defects (e.g. rejected components or products) and manufacturing
waste. The defect reduction and the overall quality control should be centred on such defects
that reduce the yield, acceptance, or qualification of the final product, and enable a “first-
time-right” production process.

Projects should target types of waste or discarded material from identified defective products
or components that cannot be easily reworked or recycled without significant effort. This
implies a demonstrable transition to a sustainable production, and should include additional
elements such as life-cycle analyses and environmental assessments.

The system improvements should address the integration of control systems and/or in-line
non-destructive inspection methods in demonstrative use-cases that enable for rapid feedback
and/or feedforward control. In addition the project could consider the use of large data sets
and analysis, stemming from all sorts of production process and material data, possibly
supported by data-sharing between sites, for the creation of comprehensive machine learning
algorithms.

Proposals submitted under this topic should include a business case and exploitation strategy,
as outlined in the introduction to this Destination.

Research must build on existing standards or contribute to standardisation. Interoperability for
data sharing should be addressed. Additionally, a strategy for skills development should be
presented, associating social partners when relevant.

All projects should build on or seek collaboration with existing projects and develop synergies
with other relevant European, national or regional initiatives, funding programmes and
platforms.

This topic implements the co-programmed European Partnership Made in Europe.

HORIZON-CL4-2021-TWIN-TRANSITION-01-03: Laser-based technologies for green
manufacturing (Photonics - Made in Europe Partnerships) (RIA)

Specific conditions

Expected EU The Commission estimates that an EU contribution of between EUR
contribution per 5.00 and 7.00 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 26.00 million.

Type of Action Research and Innovation Actions
Technology Activities are expected to start at TRL 3-4 and achieve TRL 6 by the end
Readiness Level of the project — see General Annex B.
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Expected Outcome: Projects are expected to contribute to the following outcomes:

e Reinforcing European industry as leader in agile, green manufacturing through the
application of laser-based technologies;

e Improving the agility of industrial production by making processes more versatile,
simpler to reconfigure and more efficient to control through data exchange;

e Improving the environmental sustainability of industrial production towards ‘first-time
right’ processes with 30% lower consumption of resources compared to the state of the
art.

Scope: Machine tools include various laser-based technologies such as milling, turning,
grinding, laser processing, surface treatment, sintering, forming and additive manufacturing.
Projects funded under this topic should integrate state-of-the-art high-power lasers and
tailored beams together with quality sensors and real time monitoring systems into advanced
manufacturing and re-manufacturing tools.

Known research challenges are amongst others the transmission of very high average and
peak power laser radiation without loss or distortion including in the ultraviolet, mid and far
infrared spectral range, powerful optical fibres, programmable beam guidance, maximum
positional flexibility, free choice of energy distribution, rapid quantitative feedback and beam
distribution systems with sub-micrometre resolution and high performance. A further research
challenge is the integration of quality sensors in laser-based manufacturing. These produce a
vast amount of data with a need for dedicated signal processing. Edge devices with self-
learning algorithms should be developed that can handle the computing requirements in the
time required by the system to react with a feedback control action.

Project consortia should comprise research institutes, technology suppliers and users. They
should demonstrate the benefits to the targeted technologies in at least three use cases.

Proposals submitted under this topic should include a business case and exploitation strategy,
as outlined in the introduction to this Destination.

Research must build on existing standards or contribute to standardisation. Interoperability for
data sharing should be addressed. Additionally, a strategy for skills development should be
presented, associating social partners when relevant.

All projects should build on or seek collaboration with existing projects and develop synergies
with other relevant European, national or regional initiatives, funding programmes and
platforms.

This topic implements the co-programmed European Partnership Made in Europe and
activities proposed by the Photonics Europe Partnership.
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HORIZON-CL4-2021-TWIN-TRANSITION-01-05: Manufacturing technologies for
bio-based materials (Made in Europe Partnership) (RI1A)

Specific conditions

Expected EU The Commission estimates that an EU contribution of between EUR
contribution per ~ 4.00 and 6.00 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 Research and Innovation Actions

Technology Activities are expected to start at TRL 4 and achieve TRL 6 by the end
Readiness Level of the project — see General Annex B.

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

e Demonstrate relevant scale production of innovative bio-based products to substitute
traditional materials with high environmental footprint;

e Develop products with similar or better mechanical, physical and chemical properties,
while having a substantially lower environmental footprint and being sustainable, non-
toxic and recyclable when compared to non-bio-based materials;

e Demonstrate disruptive innovation of bio-based materials production in at least three
different manufacturing value chains;

e Develop sustainable business models for materials sourcing and recycling.

Scope: The 2020 Circular Economy Action Plan aims at making sustainable products the
norm in the EU. Twenty-first century manufacturing requires new materials and new
techniques to produce them. Rapid progress in manufacturing technologies using new and
alternative materials, such as biomaterials, is one of the drivers of this trend. This new frontier
of science is a multidisciplinary research field combining engineering, physics, chemistry,
biology, material science, which allow the production of bio-based products. Particularly
interesting with respect to the green transition of the economy are sustainable products made
from bio-based materials that are easy to reuse and recycle. Also, these materials would
reduce the environmental footprint of waste streams. However, the use of reusable and
recyclable products based on bio-based materials should increase substantially in order to
build a truly sustainable manufacturing industry.

These technologies provide a valid alternative to conventional materials with a substantially
lower environmental impact with a range of applications for example in construction, food,
medical, packaging and textile industries.

Research activities should address the following areas:
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e Optimisation and improvement of smart manufacturing processes, e.g. additive
manufacturing, injection moulding, extrusion etc., to unlock the full potential of bio-
based materials, such as carbon-positive bioplastics, biopolymers and other fibre-based
materials (e.g. cellulose-based components and marine-based components);

e Use of carbon positive bio-based materials, such as composite, rubber, plastics, in
different products to achieve high technical properties while lowering the environmental
footprint;

e Combine the use of different bio-based materials to facilitate refurbishing and re-
manufacturing of products to achieve circularity by design

e Adapt existing or new characterisation methods and quality controls for the bio-based
materials in different formats and for new and regenerated products;

e Support the creation of a skilled workforce, through training/qualification of personnel,
capable of using and implementing biomaterial-based manufacturing activities;

e Demonstrations and use cases for transitions towards green manufacturing technologies
incorporating bio-based materials with a significant reduction in the environmental
footprint across the entire manufacturing and/or product lifecycle.

e Address standardization activities of bio-based materials and adapted characterisation
methods and quality controls for bio-based materials in their different formats and
applications.

Proposals submitted under this topic should include a business case and exploitation strategy,
as outlined in the introduction to this Destination.

Research must build on existing standards or contribute to standardisation. Interoperability for
data sharing should be addressed. Additionally, a strategy for skills development should be
presented, associating social partners when relevant.

All projects should build on or seek collaboration with existing projects and develop synergies
with other relevant European, national or regional initiatives, funding programmes and
platforms.

This topic implements the co-programmed European Partnership Made in Europe.
Advanced digital technologies for manufacturing

Proposals are invited against the following topic(s):
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HORIZON-CL4-2021-TWIN-TRANSITION-01-07: Artificial Intelligence for
sustainable, agile manufacturing (Al, Data and Robotics - Made in Europe
Partnerships) (1A)

Specific conditions

Expected EU The Commission estimates that an EU contribution of between EUR
contribution per ~ 4.00 and 6.00 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 18.00 million.

Type of Action Innovation Actions

Technology Activities are expected to start at TRL 4 and achieve TRL 7 by the end
Readiness Level of the project — see General Annex B.

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

e Establishing European industry as leader in sustainable manufacturing and process
industries through the application of trustworthy Al technologies;

¢ Improving the environmental sustainability of industrial production;

e Improving the agility of European industry and its resiliency to external and internal
influences;

¢ Integrating state-of-the-art Al technologies with advanced circular manufacturing and re-
manufacturing technologies and systems, exploiting their potential across the entire
product and service lifecycle;

Scope: This topic focuses on manufacturing and process industries, addressing the entire
lifecycle of products and services from design to remanufacturing and including all the
aspects primarily relevant for industrial production. The objective is to exploit the potential of
Al as a transformation tool to support circular production in the entire manufacturing and
process industry, with due consideration for standardisation activities when relevant. Al will
be a strategic instrument to improve sustainability, agility and resilience to external and
internal influences, taking account of the European Green Deal objectives. Al applications
will be capable of optimising their actions based on limited human input, thanks to context
awareness and information sensed from the physical environment, and will have the long
useful lifetime typical of industrial environments.

Projects have to address the need for Al tool sets with simplified interfaces requiring only
easy to acquire skills, and adapted to manufacturing environments without highly skilled
personnel. Methods and tools will be provided to make Al solutions usable also for lower
volume production and shorter time series, guaranteeing the quality of results even while
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using reduced resources for the training of Al algorithms. Generative approaches could be
considered to help designing products and processes improving the sustainability of industrial
solutions. The topic will integrate new or existing technologies to make them practically and
economically viable in the industrial world; this should be demonstrated through at least two
realistic use cases with demonstrable economic return.

Proposals submitted under this topic should include a business case and exploitation strategy,
as outlined in the introduction to this Destination.

Research must build on existing standards or contribute to standardisation. Interoperability for
data sharing should be addressed.

All projects should build on or seek collaboration with existing projects and develop synergies
with other relevant European, national or regional initiatives, funding programmes and
platforms.

This topic implements jointly the co-programmed European Partnerships Made in Europe and
Al, Data and Robotics.

In this topic the integration of the gender dimension (sex and gender analysis) in research and
innovation content is not a mandatory requirement.

HORIZON-CL4-2021-TWIN-TRANSITION-01-08: Data-driven Distributed Industrial
Environments (Made in Europe Partnership) (1A)

Specific conditions

Expected EU The Commission estimates that an EU contribution of between EUR
contribution per ~ 4.00 and 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 24.00 million.

Type of Action Innovation Actions

Technology Activities are expected to start at TRL 4 and achieve TRL 7 by the end
Readiness Level of the project — see General Annex B.

Procedure The procedure is described in General Annex F. The following
exceptions apply:

To ensure a balanced portfolio covering all technology areas, grants will
be awarded to applications not only in order of ranking

but also to at least one project per technology area, provided that the
applications attain all thresholds.

Expected Outcome: Projects are expected to contribute to the following outcomes:
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e Establishing European industry as leader in sustainable data-driven manufacturing and
process industries through efficient data processing and notably at the edge of the
network, improving the environmental, economic and social sustainability of industrial
production, and reinforcing European leadership in the deployment and operations of
industrial network;

e Improving the agility of European manufacturing industry and increase its resiliency to
external shocks, including with agile, secure and easy-to-implement non-public 5G
systems, leading to more resilient production processes;

e Demonstrate the use of open systems and qualified open source software tools for data
monitoring & collection as well as data analytics;

e Foster industrial data and distributed computing standardisation;

e Facilitate the development of technologies requiring only minimal training of the
industrial workforce.

Scope: Fully reaching the opportunities of sharing and exploiting industrial data, including
deep industrial data®®, requires to strike the right balance between storing and handling data
centrally in the cloud or locally at the edge of industrial network. Such a balance has to take
into account not only efficiency but also the real-time requirements and cybersecurity aspects
as well as the ability to systemically integrate and upgrade operational technology to the
innovative developments in (self-) configuration, therefore building a flexible industrial
Internet for distributed control and modular manufacturing while keeping the high-level of
reliability and safety required by the manufacturing sector.

Computing, storage and networking technologies will have to show also flexibility along the
industrial value chains and promote the introduction of new business models, based on the
availability of deep industrial data from different data sources and ontologies, within an
agreed data governance, with mutual trust and adequate distribution of the value created by
sharing data.

Proposals are expected to address one of the following technology areas for data-driven
industrial environments:

e Development of technologies and definition of specifications and standards for data,
products, and/or business processes, that can be agreed and commonly used by many
industrial actors, and that have the potential for the emergence of future digital value
chains, identify promising industrial areas and organisational models that facilitate
cooperation and collaborative product and service design among industry players
facilitating industry agreements.

15 In this context, “deep industrial data” means data available only internally in an industrial process (e.g.,

data used in a manufacturing machine or a logistic process), and not normally shared across the value
chain.
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¢ Quick uptake of advanced 5G technologies by European manufacturing sector to support
the convergence towards greater exploitation of industrial data and increase resilience
and cybersecurity by design. Private 5G networks (5G NPN) are exclusive mobile
networks that manufacturers can use for a defined local production site; they can be
tailored to the individual needs of the manufacturer and meet future requirements in the
area of Industry 4.0. Innovative approaches to simplify the deployment and operation of
such private 5G networks throughout their life cycle are needed. Implementers in
industrial environments need to take a holistic view, including both the connectivity
infrastructure (with 5G as a central component) and the actual production system. An
important element for rapid deployment is also the development and evaluation of new
business models for private 5G networks. In particular, projects should offer
opportunities for new players that have their main focus on non-public (campus)
networks (NGN) for connected industries and in particular automation applications.
Projects will aim at "Zero-Touch Management”, using network automation, Al / ML,
Self-organizing Networks (SON), etc. and taking into account the specifics of industrial
environments.

Projects are encouraged to develop toolkits of open hardware, software and toolware, and
qualify the use of these to provide opportunities to SMEs to further automate and digitalise
their manufacturing, through, for example, OPC-UA and Administrative Shell (AAS) as well
as further development on top of these Industrial Internet standards and there inherent cyber
security demands for Operational Technology environment.

The distributed industrial computing environments will be demonstrated effectively in a
minimum of two specific manufacturing applications. The topic will integrate new or existing
technologies to make them practically and economically viable in the industrial world, and
will encompass modern manufacturing technologies such as digital twins.

Proposals submitted under this topic should include a business case and exploitation strategy,
as outlined in the introduction to this Destination.

Research must build on existing standards or contribute to standardisation. Interoperability for
data sharing should be addressed. Additionally, a strategy for skills development should be
presented, associating social partners when relevant.

All projects should build on or seek collaboration with existing projects and develop synergies
with other relevant European, national or regional initiatives, funding programmes and
platforms.

This topic implements the co-programmed European Partnership Made in Europe.

In this topic the integration of the gender dimension (sex and gender analysis) in research and
innovation content is not a mandatory requirement

A new way to build, accelerating disruptive change in construction

Proposals are invited against the following topic(s):

Part 7 - Page 36 of 512



Horizon Europe - Work Programme 2021-2022
Digital, Industry and Space

HORIZON-CL4-2021-TWIN-TRANSITION-01-10: Digital permits and compliance
checks for buildings and infrastructure (1A)

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
Technology Activities are expected to start at TRL 5 and achieve TRL 7 by the end
Readiness Level of the project — see General Annex B.

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

e Efficiency and productivity gains in design and construction processes;
e Fewer errors in planning, design and construction processes;

e Automated, faster, more accurate and more efficient permitting and compliance for
construction works (e.g. regulatory, health and safety, performance);

e Improved build quality and resource efficiency in construction, in line with the aims of
the New European Bauhaus initiative.®

Scope: There is a need to develop, connect and align new technologies and digital tools for
construction, including improved and automated methods of designing, building and
authorising construction works. The manual processing and delivery of administrative, legal
and regulatory information such as planning and construction permits, and related compliance
processes, are complicated and lengthy procedures. This leads to delays and ambiguity in the
construction process, as well as errors, extra costs, waste and inefficiency.

Information generated or imported into digital models during early design phases can
potentially streamline the application and granting of digital administrative permits. This will
in turn facilitate informed decision making including compliance checks later in the design
and construction process and throughout the life cycle of the built asset.

Proposals should:

e Develop and demonstrate novel ways of digitalising permitting and compliance
processes for construction works;

16 https://europa.eu/new-european-bauhaus/index_en
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Demonstrate new tools and solutions for the storing, processing, analysis and retrieval of
administrative and regulatory information related to construction works; and facilitate
stakeholders to consult the current status of the process at all times. The new solutions
should make use of neutral data formats, addressing rule interpretation and machine-
readable information, and supporting analysis and exploitation of relevant digitalised
acts, regulations, requirements and standards;

Ensure that the new solutions are interoperable and integrated, where relevant, with other
relevant tools, databases and processes. These can include Building Information Models
(BIM), Geographic Information Systems (GIS), public registries, Life Cycle Analysis
data, digital twins including those of greater scale (e.g. city, regional or national level)
with support for enabling Augmented Reality/Virtual reality and additional novel
features, 3D cadastre, digital building logbooks, and models of larger scale of the built
environment, including those that are handled by public authorities. Proposals should
ensure that spatial information, where relevant, aligns with the aims of the INSPIRE
Directive!’;

Ensure that the new solutions developed can handle a wide variety of relevant data, for
example spatial and location data relating to the buildings or infrastructure and their
context; urban height limits and setbacks; visual corridors or protected views;
environmental information such as flood risk models and protected trees; cultural
heritage rules and protections; utilities and services including energy, water and telecoms
infrastructure;

Develop solutions that harness the potential of digitalisation to accelerate processes and
improve productivity, open up new methods of working and business models. For
example, proposals should make use of disruptive technologies such as Artificial
Intelligence, algorithm based checks, Human Aided Design and Compliance;

Address potential barriers to the use of digital building permits and compliance checks
including knowledge gaps, technology deployment, standards, and the regulatory and
policy context;

Take into account the wide range of actors involved in applying for, receiving and using
permits and the related compliance (e.g. design, engineering and other construction
professionals, researchers, industry especially SMEs, and public authorities), taking into
consideration questions of accessibility, inclusivity including gender issues, and user
acceptance;

Take into account the international contexts and developments in construction-related
data including BIM and GIS but also the capacities and opportunities presented in
different parts of Europe. Proposals should therefore build on previous research, such as
the outputs of the DigiPLACE project*®;

17
18

See https://inspire.ec.europa.eu/about-inspire/563
See https://cordis.europa.eu/project/id/856943
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e Address the potential for upskilling and re-skilling of the construction value chain as a
result of the innovation;

e Contribute to an EU-wide framework for the digitalisation and automation of machine
readable permits and compliance checks for construction works, including by
collaborating with similar projects including those funded under this call;

e Develop technical guidelines and semantic models applicable to different EU countries.

Proposals submitted under this topic should include a business case and exploitation strategy,
as outlined in the introduction to this Destination.

Finally, proposals should provide contributions to relevant standards and seek to ensure
synergies with the Horizon Europe ‘Built4People’ co-programmed Partnership. Proposals
may address any or all types of buildings and infrastructure as appropriate.

HORIZON-CL4-2021-TWIN-TRANSITION-01-11:  Automated tools for the
valorisation of construction waste (RIA)

Specific conditions

Expected EU The Commission estimates that an EU contribution of between EUR
contribution per 6.00 and 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 21.00 million.

Type of Action Research and Innovation Actions
Technology Activities are expected to start at TRL 4 and achieve TRL 6 by the end
Readiness Level of the project — see General Annex B.

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

¢ Increase significantly the construction and demolition waste (CDW) utilisation (at least
80% weight in line with the current waste Directive 2008/98/EC'° as amended by
Directive 2018/851%°%) by cascade approach including re-use, recycle and transformation
of waste into secondary products in full cooperation between construction and waste
management companies

e Provide new value chain and sustainable business models for construction waste
reduction mobilising cross sectorial actors;

¢ Implement appropriate tracing of material and /or component along the new value chain.

19 Directive 2008/98/EC: https://eur-lex.europa.eu/legal-content/EN/T XT/?uri=celex%3A32008L.0098
20 Directive 2018/851: https://eur-lex.europa.eu/legal-content/EN/T XT/?uri=celex:32018L0851
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¢ Increase by 50% the reusability of construction products post demolition and reduce the
down cycling of construction waste by facilitating modular dismantling of complex
construction products;

e Plan a list of actions for overcoming relevant barriers (e.g. end of waste criteria, lack of
trust in secondary products, awareness of circular potential);

e Develop holistic and replicable solutions for more circular and climate neutral
construction materials and activities involving upstream and down-stream actors.

Relevant indicators and metrics, with baseline values, should be clearly stated in the proposal.

Scope: Based on volume, construction and demolition waste (CDW) is the largest waste
stream in the EU. Considering that most of the waste share is glass, concrete, steel and
aluminium (or other metals), the embodied energy and embodied eq. CO, emission in the
CDW is significant (8.5 MT eq. CO2 for construction in Sweden in 2015). By reusing and
recycling CDW in new constructions, the sector would come closer to the targets of becoming
fully circular and climate neutral. Precise quantitative and qualitative waste estimation is
crucial for waste management. This could be achieved by utilising digital technologies for
instance Building Information Modelling (BIM), material and component tracing, dedicated
apps for construction/de-construction and optimize site management. Such tools could
provide data about material type and composition (e.g. whether there are hazardous materials
that require special care) and quantities, and thus an estimation of the logistics needs, cost,
etc. and make waste separation easier and faster, e.g. by combining with automated equipment
and robots.

Proposals should:

e Develop, test and promote the necessary digital tools for material and/or component
tracing and CDW management in different types of construction or demolition sites. The
proposed tools should use as far as possible existing databases for waste management;

e Develop automated solutions for de-construction and waste separation process;

e Implement cross-sectorial holistic solutions involving glass, concrete, steel, ceramics,
non-ferrous, etc. from the construction product and material side but also waste
management, transportation and construction equipment and machinery side;

e Produce all required training material for the proper use of the developed technologies
The content should be sufficiently inclusive and encompass the diversity of different
USers;

e Demonstrate all developed solutions (reutilisation, recycling, transformation, etc.) in at
least four implementation sites across different European countries, considering the
material recovery, transformation and utilisation;
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e Assess the value of the solutions in terms of the additional monetary value/reduction of
eq. CO2 emissions produced;

e Besides the new solutions benefits, safety should be considered (on construction issues,
hazardous materials, etc.)

e Proposals should consider the development of learning resources for the current and
future generations of employees, with the possibility to integrate them in existing
curricula and modules for undergraduate level and lifelong learning programmes. The
projects should provide contributions to relevant standards or best practices.

e The projects should provide contributions to relevant standards or best practices.

Proposals submitted under this topic should include a business case and exploitation strategy,
as outlined in the introduction to this Destination.

In order to achieve the expected outcomes, international cooperation is encouraged, in
particular with Asian countries.

HORIZON-CL4-2021-TWIN-TRANSITION-01-12: Breakthrough technologies
supporting technological sovereignty in construction (RIA)

Specific conditions

Expected EU The Commission estimates that an EU contribution of between EUR
contribution per ~ 8.00 and 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 24.00 million.

Type of Action Research and Innovation Actions

Technology Activities are expected to start at TRL 4 and achieve TRL 6 by the end
Readiness Level of the project — see General Annex B.

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

e |Integrate breakthrough technologies derived from other industries: examples include
additive manufacturing; human robot collaboration; autonomous vehicles in construction
activities; autonomous maintenance, diagnostics and monitoring;

e Demonstrate the impact of the use of these new breakthrough technologies on the
efficiency of resources (raw materials, water etc.), the reduction of waste and embodied
CO. emissions;

e Demonstrate the safety of these breakthrough technologies on a construction
environment in cooperation with workers;
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e Demonstrate a reduction of dependency for importing breakthrough technologies related
to additive manufacturing, human robot collaboration or autonomous vehicles;

¢ Increase the wellbeing of the construction workforce concerned.

Scope: There is a global trend for higher digitalisation in the construction sector. In this
context, there is a major need to ensure that construction activities in countries in Europe do
not depend on breakthrough technologies the industry concerned needs to import from outside
Europe to remain competitive. Currently, the construction sector is among the least automated
and digitised and the most labour accident-prone sectors in the Europe. Therefore, the use of
technologies such as additive manufacturing, autonomous vehicles and human robot
collaboration in a construction environment is crucial to increase the degree of digitalisation
of the sector. In addition, Member States are facing a shortage of skilled labour force in
construction activities. In the same vein, a higher degree of digitalisation would make the
construction sector attractive for younger generations and construction sites a safer working
environment. Proposal consortiums are encouraged to include a wide range of stakeholders
from SMEs to large construction firms.

The projects should:

e Develop, test and promote the necessary technologies, devices and systems for an highly
automated construction site;

e Demonstrate all developed solutions in at least four diverse construction sites (such as
roadwork, bridges, tunnels, different types of buildings, etc.) across different countries in
Europe;

e Develop solutions for monitoring the wellbeing of the workforce and prevention of
accidents taking into account gender and intersectional perspective;

o All solutions developed should be evaluated by the users (site management, workforce,
etc.) through surveys or other means;

e Proposals should consider the development of learning resources for the current and
future generations of employees, with the possibility to integrate them in existing
curricula and modules for undergraduate level and lifelong learning programmes;

¢ |dentify additional breakthrough technologies bearing an emerging serious risk of import
dependency;

e Contribute to the development of new relevant standards or update of existing ones.

Proposals submitted under this topic should include a business case and exploitation strategy,
as outlined in the introduction to this Destination.

In order to achieve the expected outcomes, international cooperation is encouraged, in
particular with Japan or South Korea in view of the cooperation on digital technologies.
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Hubs for circularity, a stepping stone towards climate neutrality and circularity in

industry

Proposals are invited against the following topic(s):

HORIZON-CL4-2021-TWIN-TRANSITION-01-14: Deploying industrial-urban
symbiosis solutions for the utilization of energy, water, industrial waste and by-products
at regional scale (Processes4Planet Partnership) (RIA)

Specific conditions

Expected EU
contribution per
project

The Commission estimates that an EU contribution of between EUR 8.00
and 12.00 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

Expected Outcome:

The total indicative budget for the topic is EUR 28.00 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 start at TRL 4 and achieve TRL 6 by the end of
the project — see General Annex B.

Projects are expected to contribute to the following outcomes:

e Deploy exemplary pilot solutions of the Industrial-Urban Symbiosis (I-US) concept,

making the flows of energy, waste and water circular; and achieving near-zero GHG
emissions and near-zero water discharge;

Reduce by 50% (in weight or volume) industrial waste generation and reduce
significantly the associated GHG emissions, by re-using and transforming waste, by-
products and side-streams into new resources or raw materials;

Plan a list of actions to overcome non-technological barriers for exploitation of cross-
company symbiosis (i.e. waste regulations, standardisation, confidentiality and
compliance, ownership, fair sharing of benefits, acceptance of the concept);

Set up facilitation services for helping implementation of symbiotic processes directed to
local authorities, and relevant businesses, private/industry actors, especially SMEs;
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e Develop best practices for knowledge-sharing on technological and non-technological
aspects (i.e. job profile optimisation) in close collaboration with the European
Community of Practice (ECoP) CSA and other relevant bodies, dissemination the major
innovation outcomes to support the implementation of I-US;

e Explore and virtually demonstrate replication potential in other regions (i.e. by setting up
a network amongst waste associations to optimise flow of secondary raw materials);

e Implement actions to facilitate relations and to involve the local community actors
(authorities, associations, civil society, relevant businesses, especially SMEs,
educational organisations, etc.), e.g. exchanging knowledge and human capital with the
educational establishments and developing flexible learning resources.

e Implement a social innovation spin-off action? involving one of the local community
actors.

Relevant indicators and metrics, with baseline values, should be stated clearly in the proposal.

Scope: In March 2020, the European Commission launched the Circular Economy Action
Plan for a cleaner and more competitive Europe. In order to accelerate the transition to a
circular economy, exemplary pilot solutions integrating industrial urban symbiosis need to be
exploited. The solutions could cover the reduction of waste, virgin raw materials and energy
and water consumption, mainly by transforming underused waste materials (both industrial
waste, industrial side streams, by-products and end of life urban waste) into feedstock for the
process industries (urban mining). To support a wide implementation of industrial urban
symbiosis for waste utilization, the regional dimension is important since connexion with
local energy and utility networks, adjacent industrial infrastructures and available by-products
is crucial and will have to be considered in a holistic approach.

Technology and social based innovations should prove the potential for novel symbiotic value
chains in demonstrators involving multiple industrial sectors (combining non-exhaustively
energy, process and manufacturing industries) in pilot industrial settings. Projects are
expected to address several but not necessarily all following aspects:

e A broad cross-sectorial symbiosis and circularity implementation from a regional
perspective to potentially achieve climate neutrality by 2050 including cooperation with
other suitable regions in terms of availability of resources, technologies, available
infrastructures and knowledge transfer;

e Cross-cutting solutions (processes and equipment) for the processing of side/waste
streams specifically for the use as feedstock for plants and companies across sectors
and/or across value chains, while increasing the resource efficiency/circularity in
industrial value chains;

2 A social innovation spin-off action may not necessarily encompass a commercial activity.
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e Process (re-)design and adaptation to integrate new processes (energy and material flow
coupling, infrastructure and logistics) and create new synergies between sectors;

e Integration of novel sensing technology, loT and digital tools to support design
(including Al driven tools for the discovery of hidden pathways), flow optimization and
controls;

e Concepts, tools and business models for the flexible and robust management of
exchange streams in dynamic production environments to maximise the impact on
sustainability while respecting the technical limitations, economic interests of the
producers and the interests of citizens;

e IT infrastructures and tools that provide a secure basis for the integrated management
and the preservation of confidentiality of sensitive data;

e Assessment methodologies and KPIs to measure the performance of symbiosis,
including environmental, economic and social impacts (including SRL). Life cycle
assessment and life cycle cost analysis should take into account existing sustainability
standards (e.g. ISO 14000) and existing best practices;

¢ Development/use (preferred) of common reporting methodologies for the assessment of
industrial symbiosis activities and exchanges in close collaboration with the European
Community of Practice (ECoP);

e Tools to support companies in redefining their products process and systems from the
point of view of design, production, logistic and business models, preferably based on
the outcomes of previous projects (see for example SPIRE project portfolio on Industrial
Symbiosis);

e Study social aspects of the community and its improvement through the I-US where
demonstration pilot is located (social innovation, underdevelopment, job quality gender
and inclusiveness perspective);

e Create societal awareness through a participative approach locally and more broadly,
highlighting and communicating political and regulatory obstacle between
regions/countries.

Proposals submitted under this topic should include a business case and exploitation strategy,
as outlined in the introduction to this Destination. Interoperability for data sharing should be
addressed.

Clustering and cooperation with other selected projects under this cross-cutting call and others
in HE, with European initiatives (as for example: Circular Cities and Regions Initiative
(CCRI) and European Circular Economy Stakeholder Panel (ECESP)), as well as building on
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existing projects?? is strongly encouraged, see also Industrial Symbiosis Report from March

20207,

In order to achieve the expected outcomes, international cooperation is encouraged on 1S/I-
US/circularity technologies and their implementation in processes, with INCO countries
advanced in the field that could bring mutual benefit from different perspective.

This topic implements the co-programmed European partnership Processes4Planet.

HORIZON-CL4-2021-TWIN-TRANSITION-01-16: Hubs for Circularity European
Community of Practice (ECoP) platform (Processes4Planet Partnership) (CSA)

Specific conditions

Expected EU
contribution per
project

Indicative budget

The Commission estimates that an EU contribution of around EUR 2.00
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 2.00 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).

Expected Outcome: Project is expected to contribute to the following outcomes:

e Establish a European Community of Practice (ECoP) as an effective and sustainable
forum/platform connecting hubs for circularity (H4C) and all actors willing to invest in
industrial urban-symbiosis (I-US), towards building new circular value chains;

e Provide up-to-date support to the H4C by collecting and evaluating knowledge, tools,
models and solutions and making them accessible to the community, preparing training
material dedicated to circular practitioners that can drive the H4C roll out across Europe;

e Define a set of methodologies and kits of specific KPIs (e.g. a kit for any single
industrial sector) to enable the progress quantification of circularity and symbiosis with
particular attention to the definition of gaps to be closed in order to reach the expected

impact.
22 e.g. Sharebox, Scaler, CIRCLEAN network or JRC Industry mapping EIGL, etc.
3 Study and Portfolio Review of Cluster of Projects on Industrial Symbiosis

https://op.europa.eu/en/publication-detail/-/publication/f26dfd11-6288-11ea-b735-01aa75ed71al
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e Analyse collaboration models, non-technological barriers, tools, technologies and
existing solutions for 1-US and circularity, especially those from previously funded
projects;

e Provide a state-of-play analysis of regions/areas best suited for the first implementation
of advanced H4C in Europe, coupled with a detailed study of the strength and
weaknesses of the regions/areas selected, including a symbiosis maturity level
(Symbiosis Readiness Level, SRL)?* and a number of specific scenarios for the
technology and process implementation;

e Establish a roadmap on how to achieve an effective implementation of a certain number
of first-of-a-kind pilots of advanced H4C by 2026, supported by a solid blended funding
strategy, targeting the accomplishment of 2050 Green Deal Goals;

e Spread the H4C concept to all regions of Europe, support the H4C cooperation network
and promote the transfer of the circular models across sectors and borders;

e Stimulate public and private investments in circular economy projects;

e Set up an effective collaboration with stakeholders represented in the P4Planet
partnership, including non-governmental associations, and provide a solid plan for the
continuation and self-financing of ECoP after the completion of the project;

e Drive and coordinate business-to-territory relationships in the area in which the H4C, or
neighbouring H4C, are located (i.e. with authorities, SMEs, associations, educational
organisations, civil society, etc.).

Scope: Circularity is an essential part of the industry transformation towards climate-
neutrality and long-term competitiveness. H4C are defined as first-of-a-kind, lighthouse
demonstrator plants of commercial size implementing industrial symbiosis or urban industrial
symbiosis with the aim of achieving a step change in circular utilization of resources and
GHG emission reductions, within a given representative geographical area. H4C have strong
technological focus and industrial dimension, but their implementation leverages elements
well beyond R&I. Specific implementation (including funding) strategies will have to be
designed, ensuring the participation of all stakeholders (Industry, SMEs, local authorities,
educational institutions and civil society). The common target is to collectively achieve and
demonstrate at scale a leap towards circularity and carbon neutrality in the use of resources
(feedstock, energy and water) in a profitable way.

The ECoP is a tool for connecting the Hubs and the community of interest into a network for
exchanging tools and knowledge across regions. It has also been proposed by
Processes4Planet partnership. The project will embrace possibly all existing H4C and circular
systemic activities and strongly link with the activities of relevant European Partnerships,
such as P4Planet.

% Industrial symbiosis report published in March 2020
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The ECoP should:

o Gather, evaluate and synthesise state-of-the-art knowledge on circularity and industrial
symbiosis and work out their benefits for climate neutrality and competitiveness in
relation to their possible applications. This work should embrace the outcomes of all
previously funded projects and be subject to constant updates;

e Characterise, classify and evaluate systematically symbiosis and circularity-related
solutions with a constant update of symbiosis and circularity-related solutions;

o Draw up a list of specifications/criteria for best suited areas/regions taking into account
lifting up or expanding existing hubs;

e Analyse in detail suitable regions/areas in the EU for H4C implementation. The
regions/areas to consider should involve all alternative resource streams relevant for
process industries as potential source of feedstock or as utilities, 1-US scenarios and
infrastructures that are already in place; scrutinise co-investment scenarios (combination
of public and private means) to reach high Symbiosis Readiness Levels (SRL).

e Analyse proven involvement of regions and local communities;

¢ Identify high-potential regions/areas, for developing the first demonstrator of H4C by
2026. Such identification should be justified on the basis of objective criteria and should
be open to further regions in the course of the project. Criteria should focus on process
level, symbiosis process implementation, commitment level of the local authorities and
communities, regional specificities (business/industrial policy and strategies), additional
funding, potential private investors, etc. These hubs should become lighthouse examples
of win-win cooperation between industry, SMEs, public authorities, educational
institutions and civil society on circular economy beyond 2026;

e The HA4C could be thematic at first (e.g. focus on valorisation of emissions or circular
use of plastic waste, etc.) and evolve after a successful first demonstration into a broader
concept, attracting other players from other industry sectors at local, regional, national or
European level and enabling industrial symbiosis in new areas and processes;

e Propose stakeholder events for local and regional authorities creating awareness on
industrial opportunities and challenges based on the analysis;

e Connect the regional H4C and ensure a mutually profitable knowledge and experience
exchange;

e Provide support and advice to the community members, as well as, tutorials and learning
framework about state-of-the-art solutions (for technical and non-technical problems);

e Promote the role and service of enablers/facilitators as a new type of service to industry,
regions and civil society;
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e Support the transfer of knowledge, tools and innovation across the H4C, and the
programming groups or ad-hoc task forces;

e Engage with stakeholders, such as, universities or other educational institutions to
facilitate the training of circular practitioners. These practitioners should have an in-
depth understanding of 1-US, the state-of-the-art tools and databases and newest business
models;

e Track regional needs based on feedback of H4C and other supporting members in order
to optimise the support;

e Enable and regularly update evaluation of I-US projects by providing systematic
knowledge on gaps and potential impacts, and favour connection with regions/areas of
high potential for a first successful implementation of a H4C;

¢ |dentify potential sites for setting up emerging new hubs based on mapping of I-US and
circular activities as a continuous update and extension of the pre-implementation
analysis.

The EU funded projects under Process4Planet, Made in Europe and Clean Steel but also under
cluster 6 dealing with circularity will be required to provide complete information and full
collaboration to the ECoP platform.

Clustering and cooperation with other selected projects under this cross-cutting call and others
in HE, and with European initiatives (as for example Circular Cities and Regions Initiative
(CCRI) and European Circular Economy Stakeholder Panel (ECESP)), building on existing
H2020 projects® is strongly encouraged, see also Industrial Symbiosis Report from March
2020.%,

This topic implements the co-programmed European partnership Processes4Planet.
Enabling circularity of resources in the process industries, including waste and CO2/CO
Proposals are invited against the following topic(s):

HORIZON-CL4-2021-TWIN-TRANSITION-01-17: Plastic waste as a circular carbon
feedstock for industry (Processes4Planet Partnership) (1A)

Specific conditions

Expected EU The Commission estimates that an EU contribution of between EUR
contribution per 12.00 and 18.00 million would allow these outcomes to be addressed
project appropriately. Nonetheless, this does not preclude submission and

selection of a proposal requesting different amounts.

% e.g. Sharebox, Scaler, CIRCLEAN network or JRC Industry mapping EIGL, etc.
% Study and Portfolio Review of Cluster of Projects on Industrial Symbiosis
https://op.europa.eu/en/publication-detail/-/publication/f26dfd11-6288-11ea-b735-01aa75ed71al
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Indicative budget

The total indicative budget for the topic is EUR 39.00 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 start at TRL 5 and achieve TRL 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 up to 60% of the eligible costs. This funding rate
applies both to members and non-members of the partnership, except
for non-profit legal entities, where the funding rate is up to 100% of
the total eligible costs.

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

e Valorise a wide variety of unsorted plastic (and other) waste in large amounts, to avoid

landfill;

¢ Yield material streams of high industrial interest, replacing the ones currently produced
from fossil feedstocks (e.g. olefins, hydrogen, syngas, etc.);

e Develop concepts enabling 100% utilisation of Renewable Energy Sources (e.g.
electrified processes), coping with potential fluctuations in the energy supply;

e At least 60% GHG emissions reductions in the overall lifecycle compared to existing
processes for plastic recycling (or relevant benchmark).

Relevant indicators and metrics, with baseline values, should be clearly stated in the proposal.

Scope: Plastic (and other) waste, such as packaging, textiles, etc., could potentially represent a
sustainable alternative to imported fossil feedstock (e.g. oil, gas). It contains high amounts of
carbon, it is widely available and its valorisation could also provide environmental and
societal benefits avoiding the disposal in landfill.

The proposals submitted under this topic are expected to provide concepts for utilisation of
unsorted plastic (and other) waste in cracking applications, including e.g. packaging, non-
sorted polymers and single use items such as PPEs, for the production of material streams of
wide industrial interest (e.g. hydrocarbons, olefins, syngas, hydrogen, etc.). The technologies
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proposed should be electrified to work efficiently in a renewable based energy system. They
should also be able to cope with potential fluctuations in energy supply.

e The technologies proposed should be able to valorise a wide variety of unsorted waste,
plastic could be a major source, other waste sources can be considered (e.g. textiles),
providing the supply is secure and the business case is feasible. Special attention is
required to the potential variability of the input, and the presence/formation of
contaminants and impurities in the process;

e The processes addressed can be single or multi-step (e.g. pre-treatment, grinding, etc.)
and should yield material streams which are of high industrial interest and can be readily
integrated in downstream industrial processes for the production of a wide range of
products (e.g. plastics, chemicals, hydrogen, fuels, fibres, materials, fertilisers, etc.);

e Industrial specifications should be considered, and proof that these secondary raw
material streams can be used in downstream industries should be provided;

e Demonstration of the improved environmental footprint of the proposed products and
processes, as well as their positive impact should be provided using relevant
methodologies (e.g. LCA, LCSA, etc.). The prevention of upcycling of hazardous
substances and their separation and disposal should be considered:;

e Elements related to the replicability and scalability of the technology should be
provided. Along with the relevance of the proposed approaches to solving waste related
issues in existing European contexts;

e Demonstration of the proposed concepts in an industrially relevant environment and at
an appropriate scale are expected. The integration of the proposed technology in existing
value chains and industrial realities would be an added value.

e Proposals should consider the co-design of learning resources together with local and
regional educational organisations for current and future generations of employees, with
the possibility of integrating them in existing curricula and modules for undergraduate
level and lifelong learning programmes. Learning resources should integrate the
identification of new skills and should propose innovative learning-teaching methods
that meet regional social needs and have a high potential for replication.

Proposals submitted under this topic should include a business case and exploitation strategy,
as outlined in the introduction to this Destination.

In order to achieve the expected outcomes, International Cooperation is encouraged, in
particular with Japan, Korea, India or ASEAN countries.

This topic implements the co-programmed European partnership Processes4Planet.
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HORIZON-CL4-2021-TWIN-TRANSITION-01-18: Carbon Direct Avoidance in steel:
Electricity and hydrogen-based metallurgy (Clean Steel Partnership) (1A)

Specific conditions

Expected EU
contribution per
project

Indicative budget

The Commission estimates that an EU contribution of between EUR
6.00 and 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.

The total indicative budget for the topic is EUR 28.00 million.

Type of Action

Innovation Actions

Technology
Readiness Level

Legal and financial
set-up of the Grant
Agreements

Activities are expected to start at TRL 5 and achieve TRL 8 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 up to 60% of the eligible costs. This funding rate
applies both to members and non-members of the partnership, except
for non-profit legal entities, where the funding rate is up to 100% of
the total eligible costs.

Expected Outcome: Projects outcomes will enable achieving the expected impacts of the
destination by improving energy efficiency in raw materials value chains.

Projects are expected to contribute to the following outcomes:

e Demonstration of technologies in the steel sector leading to a reduction of CO:
emissions by 2050 by at least 80 to 95% compared to 1990 levels;

e Improve energy and resource efficiency and increase utilisation of renewable energy
sources?’ in metallurgical processes to substitute fossil fuels;

e Enabling steel production through carbon direct avoidance (CDA) technologies at a
demonstration scale;

e Efficient integration of renewable energy sources, considering also their intermittency
and the possibility to offer demand-response flexibility.

Relevant indicators and metrics, with baseline values, should be clearly stated in the proposal.

Scope: This topic covers carbon direct avoidance technologies leading to significant CO2
emission reduction in the steel sector.

27 Biomass utilisation in line with the objectives of the EU Biodiversity Strategy.
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The Commission’s Strategic Vision “A Clean Planet for all” indicates that deep CO3
emissions reductions in the steel sector are possible through a combination of technological
pathways, including steel recycling, carbon capture utilisation and storage, process
integration, and electricity/hydrogen-based metallurgy. While energy intensity has reduced
significantly over the past decades, the steel industry remains a large source of emissions due
to preferred use of coal and energy needed to reduce iron oxides. With alternative pathways
used with green electricity and green gases, the emissions can be further reduced so that these
pathways could achieve CO- reductions of up to 95% by 2050 compared to 1990 levels.

There is no one solution to achieve low-CO> steelmaking, as there is expected to be a variety
of production technologies in the future. Relevant participation from sectors other than steel is
not excluded, if the technologies presented are compatible with the expected outcomes of the
topic and the Clean Steel partnership objectives.

The projects proposed are expected to address the following research and innovation areas:

e Replacement of fossil carbon energy by renewable (hydro/wind/solar) electricity in iron
and steelmaking;

e Development of pilots and demonstrators in the field of direct reduction of iron with
hydrogen. Direct reduction of iron ore with high amounts of hydrogen is expected to be
key for CO> neutral steelmaking;

e Improvement of plasma melting processes with improved electrode technologies using a
plasma torch or plasma smelting reduction leading to CO> reduction compared to fossil-
based fuels;

e Development and testing of direct electricity based iron oxides reduction processes
including the electrolytic reduction at high or low temperature;

¢ Innovation activities focused on the process and the product properties as well as on the
impact of the product properties on the downstream processes (e.g. Electric Arc
Furnace). The process technology may have to be adapted to the new boundary
conditions;

Proposals submitted under this topic should include a business case and exploitation strategy,
as outlined in the introduction to this Destination.

This topic implements the co-programmed European Partnership on Clean Steel.

In this topic the integration of the gender dimension (sex and gender analysis) in research and
innovation content is not a mandatory requirement

HORIZON-CL4-2021-TWIN-TRANSITION-01-19: Improvement of the yield of the
iron and steel making (Clean Steel Partnership) (1A)

Specific conditions
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Expected EU The Commission estimates that an EU contribution of between EUR
contribution per 4.00 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 Innovation Actions
Technology Activities are expected to start at TRL 6 and achieve TRL 8 by the
Readiness Level end of the project — 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 up to 60% of the eligible costs. This funding rate

applies both to members and non-members of the partnership, except
for non-profit legal entities, where the funding rate is up to 100% of
the total eligible costs.

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

Validate at industrial test scale technologies for impurity removal from scrap or the
recovery of metal fractions contained in steel making process residues (that are today
mainly landfilled) reaching high recycling rate of residues originated at the demo site up
to 40% achieving a metal recovery efficiency up to 90% and a mineral recovery
efficiency up to 80%;

Progressively increasing the uptake of low-quality scrap grades into high quality steel
grades;

Progressively replacing the use of pre-consumer scrap grades with high quality clean
scrap grades;

Progressively replacing the use of solid pig iron produced by traditional BF process with
post-consumer grades;

Reducing the environmental impact by minimizing CO2 emission up to 20% both,
directly (and locally) by internal recycling of the metal fraction derived from residues, or
indirectly by increasing the use of scrap as raw material in steelmaking production
processes including:

o the reduction of pig iron use the in the steelmaking process;

o the use of alternative reducing agents as coal substitution, such as biomass,
polymers, hydrogen;
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o the reduction of CO2 emission derived by extraction and transportation of natural
resources as well as transportation and landfill of industrial waste;

o the generation of CO2 neutral energy vector from chemical and sensible heat from
pyro-metallurgical residue treatment processes allowing at least 5% reduction of
specific energy consumption for a dedicated process.

e Develop novel technologies for onsite characterization (chemical and physical) of
ferrous materials to help standardization of charge managing practice;

e Confirming the replicability of the demonstration plant in most of EU steel shops.
Relevant indicators and metrics, with baseline values, should be clearly stated in the proposal.
Scope: R&I areas that needs to be tackled should address some of these aspects:

e Selection and integration of best available and applicable technologies to reduce
impurities in post-consumer scrap before melting together with scrap yard management
supported by digital smart tools for scrap classification and charge optimization; these
are key elements to increase the use of scrap achieving the same quality of the finished
product in both, the EAF, and BF/BOF route and at the same time reducing CO:
emissions due to lower energy need with respect to iron-ore;

e Development, deployment, and use of smart sensor and dedicated Big Data analytics to
develop and further optimize decision-supported systems for helping steel plant
operators to increase the process yield and to improve the final steel product quality. The
projects should ensure involvement of operators and process experts in development and
implementation of Big Data, ensuring the uptake of human experiences and a user-
friendly processing of results;

e Realisation of demonstration plants at relevant industrial scale focusing on material
upgrading technologies (cleaning, size control) as well as inline characterization of
ferrous materials via novel technologies for onsite characterization (chemical
composition and physical properties);

e Development and implementation of highly efficient technologies for recovering metals
and mineral fraction from steelmaking residues, including those coming from H-based
metallurgy ones, with high metallic or oxidic fractions; two possible ways are
envisioned, whereas the first one is based on cooling and mechanical steps, such as wet
or dry granulation followed by phase separation; the second one relies on a direct
recycling of residues in existing production processes or in dedicated pyrometallurgic
melting and reduction units;

o Full by-product testing and evaluation to have them covered by a standard like a CEN
Workshop Agreement (CWA) or by a national technical agreement;
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e Enabling the use of obtained by-products in higher value applications (i.e. filtering,
coating, additive manufacturing, material for CO> sequestration, heat accumulator);

¢ Integration of energy recovery solutions in metal recovery processes targeting at a better
Return of Investment.

Proposals submitted under this topic should include a business case and exploitation strategy,
as outlined in the introduction to this Destination.

This topic implements the co-programmed European Partnership on Clean Steel.

In this topic the integration of the gender dimension (sex and gender analysis) in research and
innovation content is not a mandatory requirement

HORIZON-CL4-2021-TWIN-TRANSITION-01-20: Reducing environmental footprint,
improving circularity in extractive and processing value chains (1A)

Specific conditions

Expected EU
contribution per
project

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

Indicative The total indicative budget for the topic is EUR 36.00 million.

budget

Type of Action Innovation Actions

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

In order to achieve the expected outcomes, and safeguard the Union’s
strategic assets, interests, autonomy, or security, namely to increase EU
resilience in raw materials supply chains for EU industrial value chains
and strategic sectors to enable their green and digital transition and to
reduce dependence of extractive activities on carbon-related energy
sources and process emissions, participation to the topic is limited to legal
entities established in Member States, associated countries, OECD
countries, African Union Countries, and MERCOSUR, CARIFORUM,
and Andean Community.

Proposals including legal entities which are not established in these
countries will be ineligible.

The above exception is aligned with the Communication (2020) 474 on
Critical Raw Materials Resilience, on the need to develop strategic
international partnerships on raw materials.
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[ [
Technology

Readiness Level

Activities are expected to start at TRL 5 and achieve TRL 7 by the end of
the project — see General Annex B.

Expected Outcome: Projects outcomes will enable achieving the expected impacts of the
destination by increasing access to primary raw materials and secondary raw materials, in
particular critical raw materials for EU industrial value chains and strategic sectors.

Projects are expected to contribute to the following outcomes:
¢ Reduce environmental impact of extractive and processing value chains;
¢ Develop demonstrators and pilot plants with a lower environmental impact;

e Reduce environmental footprint and increase circularity of extractive and processing
value chains; and, where relevant, reduce contaminants and impurities in extracted raw
materials;

e Develop methods, technologies and processes for mining and processing aiming at
significantly decreased emissions (CO2 and other emissions);

¢ Significantly increase resource and energy efficiency, and increased circularity of raw
materials together with increased valorisation of extractive waste;

e Contribute to meeting the goals of climate neutrality, circularity, zero pollution and
system protection, sustainable use and restorations as spelled out in the European Green
Deal.

Actions are expected to contribute to the implementation of the following actions of the EU
action plan on Critical Raw Materials?®:

e Use Horizon Europe funding for research into mining processes with minimal impact on
the environment and life-cycle assessment;

e Support waste and extractive waste valorisation and energy efficiency through cross-
sectoral cooperation and industrial symbiosis, involving the mining industry.

Scope: Actions should develop sustainable solutions to reduce dependence of extractive
activities on carbon-related energy sources and process emissions. They should also address
reducing materials use, water and waste valorisation at all stages of the extractive and
processing cycle.

Actions should facilitate the market uptake of solutions developed through industrially- and
user-driven multidisciplinary consortia covering the relevant value chain and should consider
standardisation aspects when relevant.

28 COM (2020) 474
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Actions should justify the relevance of selected pilot demonstrations in different locations
within the EU (and also outside if there is a clear added value for the EU economy, industry
and society).

Actions should facilitate the market uptake of solutions developed through industrially- and
user-driven multidisciplinary consortia covering the relevant value chain and should consider
standardisation aspects when relevant.

Proposals submitted under this topic should include a business case and exploitation strategy,
as outlined in the introduction to this Destination. For TRLs 6-7, a credible strategy to achieve
future full-scale manufacturing in the EU is expected, indicating the commitments of the
industrial partners after the end of the project.

Actions should envisage clustering activities with other relevant selected projects for cross-
projects co-operation, consultations and joint activities on cross-cutting 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.

Actions should also contribute to improving the awareness of relevant external stakeholders
and the general public across the EU and in non-EU countries of project’s partners about the
importance of raw materials for society, the challenges related to their supply within the EU
and about proposed solutions which could help to improve society's acceptance of and trust in
sustainable raw materials production in the EU.

In this topic the integration of the gender dimension (sex and gender analysis) in research and
innovation content is not a mandatory requirement.

Integration of Renewables and Electrification in process industry
Proposals are invited against the following topic(s):

HORIZON-CL4-2021-TWIN-TRANSITION-01-21: Design and optimisation of energy
flexible industrial processes (Processes4Planet Partnership) (1A)

Specific conditions

Expected EU The Commission estimates that an EU contribution of between EUR
contribution per 12.00 and 18.00 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 39.00 million.

Type of Action Innovation Actions

Technology Activities are expected to start at TRL 5 and achieve TRL 7 by the
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Readiness Level end of the project — 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 up to 60% of the eligible costs. This funding rate
applies both to members and non-members of the partnership, except
for non-profit legal entities, where the funding rate is up to 100% of
the total eligible costs.

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

e Significant increase of the process flexibility and demand response towards the
integration of variable energy sources, i.e., renewable energy sources, including possible
onsite energy storage and conversion;

e Overall increased energy efficiency of the industrial process within the energy system;

e New digital tools that account for the energy availability to realise the additional
flexibility of the process and that create connections to energy grid platforms for a more
efficient energy management system;

e Cost reduction of the overall process through valorisation of excess streams into the
energy system.

Relevant indicators and metrics, with baseline values, should be clearly stated in the proposal

Scope: Flexibility solutions are key to achieve a renewable energy share to deliver the EU
Green Deal objectives and which goes significantly beyond the current target of 32%. In the
coming years, EU industries will need to adapt to the increased fluctuations in energy supply
caused by the higher penetration of variable energy sources. Besides, an integrated energy
system, linking different energy carriers, infrastructures and consumption sectors in the EU,
will be set to deliver climate neutrality by 2050 in a cost effective way. The increased value of
flexibility will offer competitive opportunities for process industries (additional revenue
streams) and enable a leaner energy system.

Process flexibility and efficient energy storage are essential to account for the variable
renewable energy production. When less energy is available, process industries can consume
less energy or take it from storage; whereas, when there is surplus of energy, the excess
energy can be consumed or stored. A fast response rate, i.e., a swift increase or decrease of
the process energy consumption, is key in the shift to dynamic operating processes. To
support the change of energy supply, current processes, designed to run continuously at
maximum capacity, have to be adapted. Besides, energy efficiency measures will help
decreasing the overall process energy demand. To leverage the flexibility in process
industries, digital process control systems that optimise the process while accounting for the
value of flexibility need to be implemented.
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Digital tools need to be developed to attain the energy flexibility of the process, but also to
exchange data with network operators and flexibility markets (through market operators,
suppliers and/or aggregators), which will enable industries to provide flexibility services.
Powerful digital twins based on suitable combinations of analytical models, physics-based Al
or pure Al solutions need to be designed and applied. To find optimal control solutions in a
minimal time, digital twins could be empowered, for example, by multi-agent systems
technologies.

Moreover, the direct integration of renewable energy generation and the higher overall
efficiencies will require further flexibility solutions in process industries. Onsite energy
storage or conversion in the form of electricity, heat or other energy vectors can further
increase an installation’s flexibility.

Proposals should address the following aspects:

¢ In an existing process, identification of potential flexibility that allows an efficient and
competitive operation;

e Redesign and modification of the process to enable more flexibility in operation (e.g.
process that can run faster or slower depending on the needs of the grid) or the shift from
batch processes to continuous processes, etc., including the removal or adaptation of
process steps that limit the flexibility;

e Redesign and modification of the process to increase its flexibility response rate (e.g.,
faster ramp up or ramp down) towards a higher energy efficiency at subsystem level;

e Development or redesign of digital process control systems, including, e.g., digital twins
with integrated multi-agent systems, etc., supported by smart sensors and integrated
analytical tools, to realise the flexibility of the process and to create connections to grid
integration platforms;

e Evaluation of the potential use of onsite energy storage and conversion (electricity, heat,
or other energy vectors) for the proposed flexible solution and integration of such energy
solutions whenever relevant and feasible;

e Optimisation of the new process design at pilot scale.

Proposals submitted under this topic should include a business case and exploitation strategy,
as outlined in the introduction to this Destination. Additionally, proposals should include a
safety assessment and a life cycle assessment for the implementation of the developed
technologies; and a contribution to standardisation, wherever possible.

Proposals should include activities that specifically target the collaboration with other
European projects on energy flexibility in their work plan (for example, a dedicated work
package or task).
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In order to achieve the expected outcomes, International Cooperation is encouraged, in
particular with US and Canada.

This topic implements the co-programmed European partnership Processes4Planet.

In this topic the integration of the gender dimension (sex and gender analysis) in research and
innovation content is not a mandatory requirement.

HORIZON-CL4-2021-TWIN-TRANSITION-01-22: Adjustment of Steel process
production to prepare for the transition towards climate neutrality (Clean Steel

Partnership) (1A)

Specific conditions

Expected EU
contribution per
project

Indicative budget

The Commission estimates that an EU contribution of between EUR
4.00 and 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.

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

Type of Action

Innovation Actions

Technology
Readiness Level

Legal and financial
set-up of the Grant
Agreements

Activities are expected to start at TRL 6 and achieve TRL 8 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 up to 60% of the eligible costs. This funding rate
applies both to members and non-members of the partnership, except
for non-profit legal entities, where the funding rate is up to 100% of
the total eligible costs.

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

e Adaptation of the energy and materials flow in the existing steel installations to allow for
a technically and economically feasible transition to reduce the use of fossil carbon as

reducing agent;

e Reduction of carbon footprint by incrementally adapting to hydrogen and biomass as

reducing agents;

e Showecase new technologies to reduce steelworks energy consumption by implementing
improvements in the materials and energy flows whilst reducing fossil carbon related

emissions;

e Develop technological pathways to increase the reutilization of internal process
metallurgical gases by deploying advanced gas treatment solutions.
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Scope: The proposals submitted under this topic are expected to provide concepts addressing
the modifications of the existing installations of both primary and secondary steel production
(BF/BOF, EAF, DRI) concerning the internal and external flows of energy and materials in
order to re-use metallurgical gases (internal re-cycling) and to upgrade them with new sources
(H2), e.g. by replacement of fossil carbon as reducing agent with hydrogen and biomass.

This also includes the integrated preparation (reforming, separation, heating, compression) of
external carbon-lean reducing gases or internally-recycled CO/CO; streams for efficient
injection in the BF or use in conventional plants.

The concepts to be addressed under this topic are expected to address one or more of the
following areas:

¢ Injection of hydrogen or hydrogen-rich metallurgical gases or biomass to directly avoid
the usage of fossil carbon as reducing agent in BF or as heat source in EAF operation;

e New process technologies for co-injection and new injection ports for BF and DRI plants
and for EAF technology;

e Advanced gas treatment solutions (purification, reforming, preheating) for steel plants
process gases for the purpose of internal re-use;

¢ Integration of gas injection with CO. capture and storage technologies for the transition
to CO; neutral steelmaking;

e Adaption of the energy and materials flow in the energy system of the steel production
process with adjustments of gas distribution/combustion to new gas properties and
amounts including new developments regarding the related process technology and
control technology.

This topic implements the co-programmed European Partnership on Clean Steel.
Call - CLIMATE NEUTRAL, CIRCULAR AND DIGITISED PRODUCTION 2022
HORIZON-CL4-2022-TWIN-TRANSITION-01

Conditions for the Call

Indicative budget(s)?®

Topics Type Budgets Expected = Number
of (EUR EU of
% 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 2021 and 2022.
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Action million) contribution projects
~ ____ perproject expected
(EUR to be
million)*®  funded

2022

Opening: 12 Oct 2021
Deadline(s): 30 Mar 2022

HORIZON-CL4-2022-TWIN-TRANSITION- 1A 27.503%  8.00 to 3
01-01 10.00

HORIZON-CL4-2022-TWIN-TRANSITION- RIA 21.50 4.00t06.00 4
01-02

HORIZON-CL4-2022-TWIN-TRANSITION- RIA 21.50% 4.00t06.00 4
01-03

HORIZON-CL4-2022-TWIN-TRANSITION- RIA 21.50 4.00t06.00 4
01-04

HORIZON-CL4-2022-TWIN-TRANSITION- 1A 30.00% 4.00t08.00 4
01-06

HORIZON-CL4-2022-TWIN-TRANSITION- RIA 22.003%* 3.00t06.00 3
01-07

HORIZON-CL4-2022-TWIN-TRANSITION- 1A 9.00 Around 2
01-09 4.50

HORIZON-CL4-2022-TWIN-TRANSITION- 1A 42.50 12.00 to 3
01-10 18.00

HORIZON-CL4-2022-TWIN-TRANSITION- 1A 4250% 12.00 to 3
01-11 18.00

HORIZON-CL4-2022-TWIN-TRANSITION- 1A 14.00% 4.00t05.00 3
01-13

HORIZON-CL4-2022-TWIN-TRANSITION- RIA 30.00 8.00 to 3

01-15 12.00
% Nonetheless, this does not preclude submission and selection of a proposal requesting different
amounts.

81 Of which EUR 12.85 million from the 'NGEU' Fund Source.

82 Of which EUR 11.30 million from the 'NGEU' Fund Source.

3 Of which EUR 25.95 million from the 'NGEU' Fund Source.

34 Of which EUR 13.03 million from the 'NGEU' Fund Source.

% Of which EUR 34.60 million from the 'NGEU' Fund Source.

36 Of which EUR 12.11 million from the 'NGEU' Fund Source.
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HORIZON-CL4-2022-TWIN-TRANSITION- 1A 10.00 Around 3
01-16 3.00
HORIZON-CL4-2022-TWIN-TRANSITION- 1A 42503% 1200 to 3
01-17 18.00

Overall indicative budget 334.50

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
exclusion

The criteria are described in General Annex
C.

Award criteria

The criteria are described in General Annex
D.

Documents

Procedure

Legal and financial set-up of the Grant
Agreements

The documents are described in General
Annex E.

The procedure is described in General

Annex F.

The rules are described in General Annex G.

Green, flexible and advanced manufacturing

Proposals are invited against the following topic(s):

HORIZON-CL4-2022-TWIN-TRANSITION-01-01: Rapid reconfigurable production
process chains (Made in Europe Partnership) (1A)

Specific conditions

Expected EU
contribution per

The Commission estimates that an EU contribution of between EUR
8.00 and 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.
3 Of which EUR 36.33 million from the 'NGEU' Fund Source.
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Indicative budget The total indicative budget for the topic is EUR 27.50 million.

Type of Action Innovation Actions
Technology Activities are expected to start at TRL 5 and achieve TRL 7 by the
Readiness Level end of the project — 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 up to 60% of the eligible costs. This funding rate
applies both to members and non-members of the partnership, except
for non-profit legal entities, where the funding rate is up to 100% of
the total eligible costs.

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

e Achieve a significant reduction in reconfiguration time, which includes all steps between
stopping a production, reconfiguration of the individual production steps, requalification,
adjustment of the intra-logistics processes, and ramping up to a full production speed,;

e Develop validated standardised interfaces and protocols to enable digitalised and thus
flexible manufacturing processes;

e Develop protocols for best practices in rapid reconfiguration applicable not only for the
products and sectors present in the project, but also transferable to other sectors and
application areas.

Scope: In times of disrupted supply chains or rapidly changing customer demands, production
lines will need to be built flexible enough to be able to handle these variations. Rapid
reconfiguration technologies of more flexible systems, will enable industries with many
production process steps to maintain a resilience against sudden changes in ordering and/or
supplies.

The projects should address reconfiguration of production systems in which the lines are
running at medium or high volume manufacturing rates (MVM and HVM respectively), and
include a variety of production steps, such as cleaning, forming, thermal treatments, cutting,
joining, surface treatments, painting, printing, assembly, etc. It should also consider complex
logistics and non-manufacturing operations enabling the production runs. Projects should
provide strategies for awareness and early detection of reconfiguration needs, e.g. by using
A.l. and data technologies, to enhance their resilience towards threatening events or crisis
situations.

The reconfiguration should be ambitious to the extent that the change addresses a new
customer base or new societal needs, or drastically changes the original production processes
and/or supply chain with minimal reconfiguration costs.
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Projects should also include protocols for best practices of the reconfiguration that can be
applicable also outside the sectors active in the project, which would include taking into
account any sector specific qualification requirements (such as clean room levels or
certifications for sectors such as medical and food). These protocols as well as the projects
should have a human-centred perspective, including skills requirements and training adapted
to different education levels and needs.

Proposals submitted under this topic should include a business case and exploitation strategy,
as outlined in the introduction to this Destination.

Research must build on existing standards or contribute to standardisation. Interoperability for
data sharing should be addressed. Additionally, a strategy for skills development should be
presented, associating social partners when relevant.

All projects should build on or seek collaboration with existing projects and develop synergies
with other relevant European, national or regional initiatives, funding programmes and
platforms.

In order to achieve the expected outcomes, International Cooperation is encouraged, in
particular with Japan, South Korea or Canada.

This topic implements the co-programmed European Partnership Made in Europe.

HORIZON-CL4-2022-TWIN-TRANSITION-01-02: Products with complex functional
surfaces (Made in Europe Partnership) (RIA)

Specific conditions

Expected EU The Commission estimates that an EU contribution of between EUR
contribution per ~ 4.00 and 6.00 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 21.50 million.

Type of Action Research and Innovation Actions

Technology Activities are expected to start at TRL 4 and achieve TRL 6 by the end
Readiness Level of the project — see General Annex B.

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

e Develop more efficient manufacturing processes to increase market share increase for
products with functional surfaces that contribute to competitiveness and a transition to
green and sustainable production flows;

¢ Significant reduction of the environmental footprint for surface treatments;
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o Uptake of treatment technologies in applications for a sustainable society, targeting
reductions in energy use and environmental footprint.

Scope: Surface treatments are an integral part of any manufacturing process. Surface
treatments include many disciplines, such as painting/coating/printing (spray, powder, dip
coating, inkjet etc.), plating/implantation (electroplating, vacuum plating/coating, etc.),
thermal treatments (annealing, thermo-chemical processes, etc.), laser-based treatments
(annealing, texturing, etc.), additive manufacturing, micro manufacturing (micro electrical
discharge machining, micro milling, etc.) chemical and electrochemical treatments
(anodizing, electropolishing, chemical deposition, etc.), biochemical treatments, etching (wet
etching, plasma/dry etching, also for texturing).

While the integration of these treatment technologies into a manufacturing line has been well
reported, the technologies as such need to be adapted for each particular profile. In addition,
with progressively more complex and customised requirements on shape, material and
functionality, the demands on efficient and flexible surface treatments are increasing. In a
transition towards a sustainable production, with a substantially lower environmental
footprint, the demands are even higher.

The projects under this topic should address the following:

e Develop new surface treatments specifically targeting and enabling end-products with
the purpose of reducing the end-products’ energy usage and/or environmental footprint.
This may include co-design of product geometry and surface properties;

e Use of innovative production technologies for further functional integration and
miniaturisation in order to reduce environmental footprints and resource use of products;

¢ Integrate the new surface treatments in a manufacturing line for profiles with complex
shape or multimaterial content, with clear metrics on its efficiency during operation;

e Develop new business models and strategies for the uptake of these new technologies
and with clear objectives on how to expand the uptake to other sectors and other
applications.

Proposals submitted under this topic should include a business case and exploitation strategy,
as outlined in the introduction to this Destination.

Research must build on existing standards or contribute to standardisation. Interoperability for
data sharing should be addressed. Additionally, a strategy for skills development should be
presented, associating social partners when relevant.

All projects should build on or seek collaboration with existing projects and develop synergies
with other relevant European, national or regional initiatives, funding programmes and
platforms.

This topic implements the co-programmed European Partnership Made in Europe.
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HORIZON-CL4-2022-TWIN-TRANSITION-01-03: Excellence in distributed control
and modular manufacturing (Made in Europe Partnership) (RIA)

Specific conditions

Expected EU The Commission estimates that an EU contribution of between EUR
contribution per ~ 4.00 and 6.00 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 21.50 million.

Type of Action Research and Innovation Actions

Technology Activities are expected to start at TRL 4 and achieve TRL 6 by the end
Readiness Level of the project — see General Annex B.

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

¢ Significant advance in modular technologies for flexible manufacturing operations,
which respond to disrupted supply chains, or rapid changes in customer and societal
demands;

e Transition of modular technology to sustainable production for varying batch sizes,
including single lots, with a clear integration of control and decision-making strategies at
different levels and throughout the supply chain;

e Improved understanding among industrial users, including SMEs, of how to organise
and control reconfigurable manufacturing systems built from modules with defined
interfaces, including quality assessments, environmental impact, energy use, end-user
involvement and business models.

Scope: Modularity of a production system is crucial for flexibility and to allow for varying the
production according to needs and circumstances by introducing, changing, and removing
different process steps. While the concept of modularity is not new, there is still a vast range
of production steps that cannot be considered modular, and the ones that can be considered as
such are not necessarily suitable for current demands nor to be considered as a part of
sustainable production regimes.

The projects under this topic need to address the following aspects:

e Propose and develop new production modules that cover processes that are not currently
readily available on the market and go beyond the current state of the art with a clear
alignment of customer and workers’ needs including taking into consideration biases and
gender dimension;

e Create interfaces based on open-source protocols that allow for easily integration of
modules in existing lines and with other modules or production elements;
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e Create industrial strategies on how to use modularity, including its related service
models, to reduce energy consumption and environmental footprint, and demonstrate
these in a relevant environment;

e Develop business models that demonstrate the potential of the modular technologies to
be transferred from one specific manufacturing sector to several others;

e Support training and knowledge transfer to relevant parts of the workforce.

Proposals submitted under this topic should include a business case and exploitation strategy,
as outlined in the introduction to this Destination.

Research must build on existing standards or contribute to standardisation. Interoperability for
data sharing should be addressed. Additionally, a strategy for skills development should be
presented, associating social partners when relevant.

All projects should build on or seek collaboration with existing projects and develop synergies
with other relevant European, national or regional initiatives, funding programmes and
platforms.

This topic implements the co-programmed European Partnership Made in Europe.

HORIZON-CL4-2022-TWIN-TRANSITION-01-04: Intelligent work piece handling in a
full production line (Made in Europe Partnership) (RIA)

Specific conditions

Expected EU The Commission estimates that an EU contribution of between EUR 4.00
contribution per  and 6.00 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 21.50 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).

Technology Activities are expected to start at TRL 4 and achieve TRL 6 by the end of
Readiness Level the project — see General Annex B.

Expected Outcome: Projects are expected to contribute to the following outcomes:
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e Develop highly flexible, resilient, reconfigurable and agile production lines able to
handle a variety of different products and materials with high precision;

e Deploy easy to program advanced control systems capable of intelligent handling of
complex products in terms of shape, size, material and stiffness;

e Increase productivity by enabling fast and accurate movement of work pieces through
the production line, ensuring just-in-time delivery and reducing downtime.

Scope: The global trends towards product customization have increased production
complexity. To maintain global leadership and competitiveness of European manufacturing
industry, there is a strong need for efficient, flexible, reconfigurable and data-driven agile
factories. The recent pandemic crisis highlighted even further the need of manufacturing lines
that can switch production within a matter of hours.

Products and component handling is an integral part of the manufacturing industry and its
optimization increases productivity while minimizing production costs and time. However,
the increasing complexity and customization of products coupled to the paradigm shift
towards circular economy requires new assembly and disassembly lines able to handle a high
variety of work pieces which might be available as 3D models or just as physical artefacts.
Therefore, there is an increasing demand for innovative smart automated handling systems.

Multidisciplinary research activities should include SSH and cover:

e Development of innovative, efficient and low consumption systems for storage, retrieval,
conveying and pick-and-place using a multi-disciplinary approach combining
technologies such as collaborative/autonomous assembly and logistics, smart conveyor
belts, advanced robotics, lightweight, flexible and versatile grippers, loT, integrated
physical and biochemical sensors (e.g. mechanical, magnetic, optical, electrochemical),
image processing, simulation, modelling, data acquisition, data storage/sharing, data
interoperability, data analytics, automated planning and machine learning;

e Development of advanced and robust handling devices and systems, for efficient
manipulation and manufacturing process execution. Integrate advanced control of
individual handling devices exploiting advances in Al,

e Achieve a high degree of flexibility and reconfigurability by ensuring interoperability
and user-friendliness of both hardware and software;

e The solutions proposed should be able to handle autonomously different objects with a
significant variety of shape, size and material properties;

e Demonstrate benefits for workers by reducing their involvement in unsafe and unhealthy
tasks, improving their working conditions and increasing trust and acceptance towards
technology;
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e Deploy innovative technologies in at least three manufacturing lines targeting different
manufacturing processes and sectors, e.g. food & beverage preparation and packaging,
metalworking, product assembly, textile processing and production, etc.

Proposals submitted under this topic should include a business case and exploitation strategy,
as outlined in the introduction to this Destination.

Research must build on existing standards or contribute to standardisation. Interoperability for
data sharing should be addressed. Additionally, a strategy for skills development should be
presented, associating social partners when relevant.

All projects should build on or seek collaboration with existing projects and develop synergies
with other relevant European, national or regional initiatives, funding programmes and
platforms.

In order to achieve the expected outcomes, international cooperation is encouraged, in
particular with Japan or South Korea.

This topic implements the co-programmed European Partnership Made in Europe.
Advanced digital technologies for manufacturing
Proposals are invited against the following topic(s):

HORIZON-CL4-2022-TWIN-TRANSITION-01-06: ICT Innovation for Manufacturing
Sustainability in SMEs (14MS2) (Made in Europe Partnership) (1A)

Specific conditions

Expected EU The Commission estimates that an EU contribution of between EUR
contribution per 4.00 and 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 30.00 million.

Type of Action Innovation Actions

Technology Activities are expected to start at TRL 5 and achieve TRL 7 by the
Readiness Level end of the project — see General Annex B.

Procedure The procedure is described in General Annex F. The following

exceptions apply:

To ensure a balanced portfolio covering all technology areas, grants
will be awarded to applications not only in order of ranking

but also to at least one project per technology area, provided that the
applications attain all thresholds.

Part 7 - Page 71 of 512



Horizon Europe - Work Programme 2021-2022
Digital, Industry and Space

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

Agreements Beneficiaries may provide financial support to third parties.
The maximum amount to be granted to each third party is EUR 60
000.

The funding rate is up to 60% of the eligible costs. This funding rate
applies both to members and non-members of the partnership, except
for non-profit legal entities, where the funding rate is up to 100% of
the total eligible costs.

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

e Making European manufacturing companies, especially SMEs and small mid-caps, more
sustainable and resilient through the best use of digital technologies and upskilling of
personnel;

e Making jobs of humans working in the manufacturing sector safer and more attractive
for a diverse population of workers;

¢ Increasing innovation capacity, agility and productivity of the manufacturing sector, in
particular for SMEs and mid-caps;

¢ Increasing the competitiveness of SMEs and mid-caps by reducing the entry barriers to
the use of advanced digital technologies, and transferring innovative solutions into the
wider manufacturing community.

Scope: ICT Innovation for Manufacturing SMEs (14MS) aims to support manufacturing
SMEs and mid-caps in adopting the latest innovative digital technologies for their business
operations. 14MS2 builds on 14MS and addresses more significantly a sustainable and resilient
production.

The pandemic and economic crises demonstrated the key role of digital technologies in
responding quickly to external changes. Digitalisation improves resilience, agility and
competitiveness, and enables cost-efficient production in Europe. It will also support a radical
reduction of the environmental footprint of the sector. In this context, experimentation with
innovative and secure digital technologies in their production processes, products and
business models guided notably by competence centres specialised in the technologies
mentioned below will enhance manufacturing companies to successfully manage the twin
digital and green transformation of the coming years.

14MS2 calls for Innovation Action projects that will support European SMEs and mid-caps to
innovate and make more sustainable their products, production processes and business models
through experimentation and testing. At least 50% of the budget should be allocated to SMEs
and mid-caps to participate in the experiments. The proposals may include financial support
to third parties to finance SMEs and mid-caps. Proposals should describe their
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complementarity to existing initiatives, namely the network of European Digital Innovation
Hubs, which is supported through the Digital Europe Programme. They should also indicate
how they will collaborate with European Digital Innovation Hubs.

Priority should be given to technologies that can:

e Improve the sustainability of processes and products; significantly reduce or reuse waste
and lower the energy and carbon footprint;

e Make industrial processes more agile, secure and resilient to future changes;

e Make manufacturing jobs more attractive for humans, whichever the age, gender or
social and cultural background, through better human-machine interfaces and more
intuitive interaction with digital tools;

The following technology areas should be addressed in proposals:

¢ Atrtificial Intelligence applied to manufacturing, with a specific focus of Al applications
at the edge;

e Cybersecure Industrial Internet of Things enabling trustworthy sharing of industrial data
and value creation, to achieve further flexibility and agility of supply chains;

e Advanced interfaces and collaboration within smart working environments such as
collaborative robots.

Proposals submitted under this topic should include a business case and exploitation strategy,
as outlined in the introduction to this Destination.

Research must build on existing standards or contribute to standardisation. Interoperability for
data sharing should be addressed. Additionally, a strategy for skills development should be
presented, associating social partners when relevant.

All projects should build on or seek collaboration with existing projects and develop synergies
with other relevant European, national or regional initiatives, funding programmes and
platforms.

This topic implements the co-programmed European Partnership Made in Europe.

HORIZON-CL4-2022-TWIN-TRANSITION-01-07: Digital tools to support the
engineering of a Circular Economy (Made in Europe Partnership) (RIA)

Specific conditions

Expected EU The Commission estimates that an EU contribution of between EUR
contribution per 3.00 and 6.00 million would allow these outcomes to be addressed
project appropriately. Nonetheless, this does not preclude submission and

selection of a proposal requesting different amounts.
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Indicative budget

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

Type of Action

Technology
Readiness Level

Research and Innovation Actions

Activities are expected to start at TRL 3-4 and achieve TRL 6 by the end
of the project — see General Annex B.

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

e Provide a range of support solutions and innovative digital tools for engineers,

technicians and operators on the factory floor, in order to build agile, sustainable and
responsive production environment and supply chains, with specific focus on areas such
as material saving, repair, refurbishing, re-manufacturing, recycling, and reuse of
products and components;

Reduction of the dependency from imported raw materials or harmful materials for the
European manufacturing sector (e.g. by material consumption reduction, material
substitution and use of secondary raw materials);

Define specifications and standards for data, products, and/or business processes, that
can be agreed and commonly used by many industrial actors and across different
industry sectors; and facilitate industry agreements on circularity and sustainability
through increased data exchange among value chain actors and enable the development
of new types of businesses;

¢ Reduce the skills and knowledge gap for the actors involved.

Scope: The focus is on developing new concepts, methods, and digital tools to support further
engineering of the industrial processes for recycling, re-manufacturing, refurbishing, and
reuse of manufactured products and components. New solutions will enable remanufacturing
and high-quality recycling by digitalisation of product and component information throughout
the whole product lifecycle, in line with the 2020 Circular Economy Action Plan.

Another challenge that falls within this scope is the human dimension. The support tools need
to work with the user, and training, knowledge transfer, cognitive interfaces, as well as
acceptance and uptake will be vital in the solutions proposed.

Proposals should cover all of the following aspects:

o Development of innovative concepts, methods, and tools that track and trace the status of

relevant manufactured products and components, such as electronic systems and
components as well as machine tools, and increase transparency and accountability for
these along their lifecycle. Where appropriate, proposals need to be able to link up with
manufacturing industrial data spaces platforms, so that circular economy data can be
shared with a larger set of organisations;
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e Inclusion and handling of real-time production data in analysis software and tools,
notably for decision making and control, as well as knowledge management;

e Demonstration of the support tools in at least two different realistic production
environments with a clear target of improving quality and sustainability with significant
economic value. If applicable, legal obstacles to implementation of the proposed
solutions should be identified.

Proposals submitted under this topic should include a business case and exploitation strategy,
as outlined in the introduction to this Destination.

Research must build on existing standards or contribute to standardisation. Interoperability for
data sharing should be addressed. Additionally, a strategy for skills development should be
presented, associating social partners when relevant.

All projects should build on or seek collaboration with existing projects and develop synergies
with other relevant European, national or regional initiatives, funding programmes and
platforms.

This topic implements the co-programmed European Partnership Made in Europe.

In this topic the integration of the gender dimension (sex and gender analysis) in research and
innovation content is not a mandatory requirement

A new way to build, accelerating disruptive change in construction
Proposals are invited against the following topic(s):

HORIZON-CL4-2022-TWIN-TRANSITION-01-09: Demonstrate the use of Digital
Logbook for buildings (1A)

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 9.00 million.

Type of Action Innovation Actions
Technology Activities are expected to start at TRL 5 and achieve TRL 7 by the end
Readiness Level of the project — see General Annex B.

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

e Measurable improvements in resource efficiency and decarbonisation of buildings and
their construction/renovation, as a result of using digital building logbooks;
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Improved linkages of existing databases, tools and sources for digital building logbooks;

Improved usability of digital building logbooks through user eXperience, taking into
account issues of accessibility as well as inclusivity;

New or improved tools for collection and update of relevant data;

Demonstrate other benefits of using digital building logbooks e.g. safety and health in
buildings and construction for instance by structural health monitoring; cost
effectiveness, efficiency gains in terms of time; enhanced climate resilience.

Relevant indicators and metrics, with baseline values, should be clearly stated in the proposal.

Scope: There is a need to demonstrate and realise the potential benefits of using digital
depositories of information that accompany buildings throughout their lifecycle. These digital
building logbooks (DBL) can potentially result in greater efficiency, circularity and
transparency in the building stock. DBLs should also improve decision making for all actors
along the lifecycle of the building, thereby facilitating better design choices and greater
sustainability, contributing in this way to the New European Bauhaus initiative.

Proposals should:

Research and propose innovative approaches that utilise DBL features and
functionalities, User eXperience, interoperability, data governance and the connection
with other initiatives;

Demonstrate the benefits of DBL in terms of e.g. productivity, collaboration across the
construction ecosystem, resource efficiency, decarbonisation, safety and health, climate
resilience;

Consider both current and future opportunities to collect data from new technologies
(e.g. sensors, real-time energy use, drones, 3D scanning) or existing and upcoming
platforms (e.g. Sustainable product passports for construction materials) enabling
additional data platforms. The DBL could link as well to those new data platforms,
which will come with new possibilities and responsibilities in terms of data privacy and
security;

Research and develop common ‘languages’ — interfaces and protocols — to enable
interoperability, data consistency (as for example through common European data spaces
for the manufacturing sector to ensure enhanced access to privately held data, via
industrial data platforms) and information exchange; introduce a Common Information
Model for next generation DBL capitalizing on existing standards and proposing
extensions for missing features;

Address the problem of “data matching” and data verification. There is also a high
potential for advanced technologies, such as blockchain, to support the alleviation of
these issues and the application of such technologies should be explored:;

Part 7 - Page 76 of 512



Horizon Europe - Work Programme 2021-2022
Digital, Industry and Space

e Consider developing or making use of data quality marking schemes.

The DBL “features” (e.g. digital interface, data syncing, etc.) and "functionalities” (services
built around the DBL) should prioritise user-friendliness and a smart interface for end-users.
Proposals are expected to demonstrate a “modular and layered” structure for the DBL,
developing additional functionalities as extensions to the national schemes, ensuring that it is
flexible enough to make the right information available to the right actor at the right time.

Proposals should take into account User eXperience (UX) principles in order to stimulate the
update of the building logbook and its use by construction professionals and building owners.

Proposals should ensure that the functionalities offered by DBL and the corresponding
benefits are easily understood by construction and building professionals as well as building
owners. Proposals should take into account issues of accessibility and inclusivity, such as age,
gender, disability, and socio-economic background.

Proposals may address the DBL to any or all types of buildings and infrastructures as
appropriate.

Proposals submitted under this topic should include a business case and exploitation strategy,
as outlined in the introduction to this Destination.

Finally, proposals should provide contributions to relevant standards and seek to ensure
synergies with the Horizon Europe ‘Built4People’ co-programmed Partnership.

Hubs for circularity, a stepping stone towards climate neutrality and circularity in
industry

Proposals are invited against the following topic(s):

HORIZON-CL4-2022-TWIN-TRANSITION-01-10: Circular flows for solid waste in
urban environment (Processes4Planet Partnership) (1A)

Specific conditions

Expected EU The Commission estimates that an EU contribution of between EUR
contribution per 12.00 and 18.00 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 42.50 million.

Type of Action Innovation Actions
Technology Activities are expected to start at TRL 5 and achieve TRL 7 by the
Readiness Level end of the project — see General Annex B.

Legal and financial  The rules are described in General Annex G. The following
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set-up of the Grant exceptions apply:
Agreements The funding rate is up to 60% of the eligible costs. This funding rate

applies both to members and non-members of the partnership, except
for non-profit legal entities, where the funding rate is up to 100% of
the total eligible costs.

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

Deploy the concept of Industrial-Urban Symbiosis (I1-US) on a real scale demonstrator,
making the flow of solid waste circular in process, manufacturing and/or construction
industries;

Reduce 80 % (in weight or volume) solid waste generated in comparison to current state-
of-the art, by re-using, valorising and transforming waste, by-products and side-streams
into new/secondary resources of raw materials;

Plan actions (e.g. awareness of circularity potential) to overcome non-technological
barriers for exploitation (i.e. waste regulations, standardisation, confidentiality and
compliance, ownership, fair sharing of benefits, acceptance of the concept);

Develop knowledge sharing: know-how, advantages, challenges and recommendations
on technological and non-technological aspects (e.g. job profile optimisation) with the
European Community of Practice (ECoP) and other relevant bodies, disseminating the
major innovation outcomes to support the implementation of 1-US;

Explore and illustrate replication potential in other regions (e.g. by setting up a network
amongst waste associations to optimise flow of secondary raw materials);

Implement actions to facilitate relations and to involve the local community actors
(authorities, associations, civil society, relevant businesses, especially SMEs,
educational organisations, etc.), e.g. exchanging knowledge, training, human capital,
contributing to the optimisation of job profiles and sharing with the local educational
establishments and with the ECoP;

Implement a social innovation spin-off action® involving one of the local community
actors.

Relevant indicators and metrics, with baseline values, should be clearly stated in the proposal.

Scope: Hubs for circularity for solid waste in urban environment tackles a fundamental issue
of end of life materials representing a huge amount and broad range of solid wastes. Solid
waste are intended here as process industry, manufacturing industry, construction industry
waste and solid urban waste (consumer waste, End-of-Life waste). Solid waste in general is
one of the biggest waste streams in Europe, accounting for more than 30% of all waste

38

A social innovation spin-off action may not necessarily encompass a commercial activity.
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generated in the EU (Dec.2019 data)®°, re-using and re-cycling most of that could cut
significantly the emissions caused by the mining and manufacturing needed to produce those
materials in the first place and as such represents an important decarbonisation potential.
There is a need of innovative solution engaging waste management actors in novel value
chains to valorise a significant part of those wastes, bringing full attention to upcycling back
to secondary materials instead of down cycling of low re-use.

Projects are expected to address:

Management and processing of waste streams through e.g. collection, disassembly,
sorting, purification, refining, concentration, processing (e.g. thermal, mechanical),
recycling technologies (especially chemical recycling), exchanging or preparation, for
the valorisation of waste to be used as feedstock for other plants and companies across
sectors and/or across value chains;

Process (re-)design and adaptation to build a new circular value chain including energy,
water and material flow, infrastructure and logistics;

Investigate the availability and distribution of “waste” resources and logistic to ensure
proper input of the specified material of the right quality and quantity to feed the new
process in time;

Integration of novel sensing technology, loT and digital tools for the classification and
sorting of solid waste streams to enable their efficient utilisation with as little
downgrading as possible;

New approach to end-of life materials removing the usual barriers of exploitation,
enabling novel symbiotic interactions; unification of administration procedures, data
sharing and preservation of data confidentiality;

Define assessment methodologies and evaluate KPIs to measure the performance of
symbiosis (SRL) and including environmental, economic and social impacts; ;

Life cycle assessment and life cycle cost analysis should take into account existing
sustainability standards (e.g. ISO 14000) and existing best practices;

Assessment of the economic, circularity and climate benefits;

Study social aspects of the community and its improvement through 1-US where
demonstration is located, whilst also considering a gender and inclusiveness perspective;

Create societal awareness through a participative approach locally and more broadly,
highlighting and communicating political and regulatory obstacle between
regions/countries.

39

https://ec.europa.eu/environment/waste/index.htm
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e Connect to the ECoP for knowledge sharing: know-how, challenges and
recommendations on technological and non-technological aspects;

Proposals submitted under this topic should include a business case and exploitation strategy,
as outlined in the introduction to this Destination. Interoperability for data sharing should be
addressed.

Clustering and cooperation with other selected projects under this call and others in Horizon
Europe, with European initiatives (as for example: Circular Cities and Regions Initiative
(CCRI) and European Circular Economy Stakeholder Panel (ECESP)), as well as building on
existing projects,*® are strongly encouraged; see also Industrial Symbiosis Report of March
20204,

This topic implements the co-programmed European partnership Processes4Planet.

In this topic the integration of the gender dimension (sex and gender analysis) in research and
innovation content is not a mandatory requirement

Enabling circularity of resources in the process industries, including waste and CO2/CO
Proposals are invited against the following topic(s):

HORIZON-CL4-2022-TWIN-TRANSITION-01-11: Valorisation of CO/CO2 streams
into added-value products of market interest (Processes4Planet Partnership) (1A)

Specific conditions

Expected EU The Commission estimates that an EU contribution of between EUR
contribution per 12.00 and 18.00 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 42.50 million.

Type of Action Innovation Actions
Technology Activities are expected to start at TRL 5 and achieve TRL 7 by the
Readiness Level end of the project — 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 up to 60% of the eligible costs. This funding rate
applies both to members and non-members of the partnership, except
for non-profit legal entities, where the funding rate is up to 100% of

40 e.g. Sharebox, Scaler, CIRCLEAN network, JRC EIGL, etc.
4 Study and Portfolio Review of Cluster of Projects on Industrial Symbiosis
https://op.europa.eu/en/publication-detail/-/publication/f26dfd11-6288-11ea-b735-01aa75ed71al
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[
the total eligible costs.

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

e Utilise CO/CO; streams to produce added value products and/or intermediates of wide
industrial interest (e.g. polymers, resins, chemicals, food/feed ingredients, minerals,
etc.). Excluding fuels and/or energy carriers;

e Enhance the market for CO/CO based products providing economically viable and
sustainable alternatives to existing products with strong market interest in one or more
applications (e.g. consumer products, feed/food ingredients, automotive, construction,
etc.);

e Develop concepts enabling 100% utilisation of RES (e.g. electrified processes,
concentrated solar, etc.), coping with potential fluctuations in the energy supply;

e Achieve at least 60% GHG emissions mitigation in the overall lifecycle compared to
existing processes for the same products (or relevant benchmark);

e Develop mature technologies for separation/purification of CO/CO, containing waste
streams to allow the integration in the targeted industry sector/sectors.

Relevant indicators and metrics, with baseline values, should be clearly stated in the proposal.

Scope: The proposals submitted under this topic are expected to provide concepts for
utilisation of CO/CO; streams from point sources (e.g. large industrial installations such as
steel, cement and chemical plants) converting them into added value products and/or
intermediates and chemicals of wide interest (plastics, resins, composites, chemicals). The
topic excludes explicitly fuels and renewable energy storage concepts. The technologies
proposed should support cross-sectorial concepts and sector integration paradigms. They
should also be able to work efficiently in a renewable based energy system, coping with
potential fluctuations in the energy supply or be fully self-sustained from an energy
standpoint. The concepts proposed are expected to:

e Process significant amounts CO/CO. containing waste streams from energy intensive
industries, including efficient approaches for the pre-treatment of the gaseous stream
(e.g. cleaning, compression, drying, concentration, etc.) if needed;

e Target a range of products and/or intermediates with a wide variety of applications in
different sectors (e.g. construction, automotive, food/feed, etc.) to replace existing ones
(e.q. fossil based or from virgin raw materials);

e Consider clearly industrial specifications and relevant market requirements;

o Demonstrate that targeted products and/or intermediates can fully replace existing
counterparts. The prevention of upcycling of hazardous substances, including their
separation and disposal should be considered,;
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Demonstrate the improved environmental footprint of the proposed products and
processes, as well as other positive impacts using relevant methodologies (e.g. LCA,
LCSA, etc.);

Provide elements related to the replicability and scalability of the technology, along with
the potential for applicability in other Energy intensive industry sectors;

Demonstrate the proposed concepts in an industrially relevant environment and at an
appropriate scale. The integration of the proposed technology in existing value chains
and the relevance to several European contexts would be an added value;

Proposals should consider the co-design of learning resources together with local and
regional educational organisations for current and future generations of employees, with
the possibility of integrating them in existing curricula and modules for undergraduate
level and lifelong learning programmes. Learning resources should integrate the
identification of new skills and should propose innovative learning-teaching methods
that meet regional social needs and have a high potential for replication.

Proposals submitted under this topic should include a business case and exploitation strategy,
as outlined in the introduction to this Destination.

This topic implements the co-programmed European partnership Processes4Planet.

HORIZON-CL4-2022-TWIN-TRANSITION-01-13: Raw material preparation for clean
steel production (Clean Steel Partnership) (1A)

Specific conditions

Expected EU
contribution per
project

The Commission estimates that an EU contribution of between EUR
4.00 and 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

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

Type of Action

Technology
Readiness Level

Legal and financial
set-up of the Grant
Agreements

Innovation Actions

Activities are expected to start at TRL 6 and achieve TRL 8 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 up to 60% of the eligible costs. This funding rate
applies both to members and non-members of the partnership, except
for non-profit legal entities, where the funding rate is up to 100% of
the total eligible costs.
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Expected Outcome: Projects related to the two main raw-materials in the iron and steelmaking
route: the iron-ore and the scrap.

As regards iron ore, the availability of high-grade iron ores is expected to become a more
critical factor, as demand will increase. Therefore, technologies for the upgrade and the use of
low-quality iron ores are needed. This includes low carbon technologies for sintering/
pelletisation and/or cold bonded iron ore agglomeration.

Projects are expected to contribute to the following outcomes:

e Testing and validation of technologies for the upgrade and the use of low-quality iron
ores. This includes low carbon technologies for sintering/ pelletisation and/or cold
bonded iron ore agglomeration;

o Identification of best available and applicable technologies for the reduction of
impurities in post-consumer scrap;

e Technologies for the valorisation of low-quality scrap streams.

Scope: The concepts to be developed under this topic are expected to address one or more of
the following areas:

e Enhanced utilisation of scrap, through improved scrap sorting and removal of scrap
pollution, by new detecting technologies. The aim is to remove these impurities before
melting, in order to achieve the same quality of the finished product and reducing CO>
emissions;

e Technologies allowing upgrade processes in low grade iron ores to make them suitable
for pelletisation or direct use in existing steelworks to address the issue of the
availability of high grade iron ores which is expected to become a more critical factor in
the coming years as well as broadening the types of ore grades that can be utilized from
different sources;

e Application of cold bonded agglomerate: binders, raw materials composition and
processing conditions for the use of low quality iron ore grades.

Proposals submitted under this topic should include a business case and exploitation strategy,
as outlined in the introduction to this Destination.

This topic implements the co-programmed European Partnership on Clean Steel.

In this topic the integration of the gender dimension (sex and gender analysis) in research and
innovation content is not a mandatory requirement

Integration of Renewables and Electrification in process industry

Proposals are invited against the following topic(s):
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HORIZON-CL4-2022-TWIN-TRANSITION-01-15: New electrochemical conversion
routes for the production of chemicals and materials in process industries
(Processes4Planet Partnership) (RIA)

Specific conditions

Expected EU The Commission estimates that an EU contribution of between EUR
contribution per  8.00 and 12.00 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 30.00 million.

Type of Action Research and Innovation Actions

Technology Activities are expected to start at TRL 3-4 and achieve TRL 5-6 by the
Readiness Level end of the project — see General Annex B.

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

e Electrification of the industrial production process by shifting from the chemical
conversion process to an electrochemical conversion process;

e Efficient integration of renewable electricity to drive the conversion process;

¢ Significant reduction of CO2 emissions of the overall industrial process, including the
emissions related to the generation of the electricity;

e Energy savings compared to the classical production routes;
¢ Overall material savings (waste reduction) compared to the classical production routes;

e Competitive costs of the new process technology and its integration in the processing
line, including upstream and downstream.

Relevant indicators and metrics, with baseline values, should be clearly stated in the proposal.

Scope: Renewable electricity will play a major role in the transition towards a low carbon
energy supply. The production of chemicals, bulk materials and metals through the direct use
of renewable electricity and energy sources can be realised by electrochemical conversion in
photo- and/or electro-catalytic processes. Besides the reduction of CO; emissions, other
advantages of electrochemical conversion with renewable electricity can be the higher
selectivity, process flexibility, or the possibility of accessing chemical pathways unattainable
in a conventional reactor. Furthermore, photoelectrocatalysis (PEC) directly uses the solar
radiation to drive the electrochemical reaction, enabling potential higher efficiencies and
lower costs.
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At present, there are promising electrochemical routes towards a wide range of products in
process industries. These include processes such as hydrogenation of biomass into valuable
chemicals, recovery of metals from waste streams (including strategic or scarce materials),
electrosynthesis of ammonia and organic molecules, production of lime by electrochemical
splitting, electrolytic production of metals, (in-situ) production of hydrogen peroxide or
0zone, etc.

Advanced electrochemical systems, configurations and novel technologies can enable higher
efficiencies and/or lower investments or operational costs. High temperature electrochemical
processes, using ionic liquids or molten salts as electrolytes, offer interesting alternatives to
the classical production processes as well opportunities for the development of sustainable
technology. Paired synthesis, where two valuable products are generated through the cathodic
and anodic reactions, can help to reduce energy consumption and costs (per unit product). The
integration of PEC technologies removes the intermediate electricity production step, which
can make the conversion process more energy efficient. Processes that involve multistep
transformations can be improved with a cell design that allows for the selective realisation of
complex reactions in a single unit and low-cost downstream processing.

All these novel electrochemical paths need to integrate process design and optimisation with
the development of advanced materials and reactor/cell components as well as low-energy
separation processes.

Proposals should address the following aspects:

e Development of the new electrochemical conversion route towards a product or
intermediate of interest for process industries and demonstration at an appropriate scale;

e Optimisation of the reactor design and operation and the electrochemical parameters
(mass and charge transfer) towards an improved electrochemical performance (increased
Faradaic efficiency, lower overpotential, etc.);

e Optimisation of the reactor design and operation and the electrochemical parameters
towards the increased lifetime or reduced cost of the electrochemical reactor components
(electrode, electrolyte, catalyst, membrane);

e Development of suitable electrodes and electrocatalyst for the new conversion route
towards a high selectivity and performance;

e Efficient integration of renewable energy sources, considering also their intermittency
and the possibility to offer demand-response flexibility;

¢ Integrated process design, including materials, reactor/cell and separation methods, from
the process intensification and cost perspectives;

e Demonstration and validation of the proposed concepts at an appropriate scale under
environmental relevant conditions. Industrial feasibility should be proven by techno-
economic assessments.
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The integration of oxidation and reduction reactions to produce valuable products in one
system is a valuable aspect. The use of critical raw materials or toxic materials should be
preferably avoided. The circular utilisation of a waste or emission stream as raw material and
the use of inert or low carbon impact materials, in general, are positive aspects.

The proposed technology must not target the electrochemical conversion of CO: or the
production of hydrogen by water splitting, as these subjects are covered in other topics of the
Work Programme.

Proposals submitted under this topic should include a business case and exploitation strategy,
as outlined in the introduction to this Destination.

Proposals submitted under this topic should include a safety assessment and a life cycle
assessment for the implementation of the developed technologies.

In order to achieve the expected outcomes, International Cooperation is encouraged, in
particular with Japan.

This topic implements the co-programmed European partnership Processes4Planet.

In this topic the integration of the gender dimension (sex and gender analysis) in research and
innovation content is not a mandatory requirement

HORIZON-CL4-2022-TWIN-TRANSITION-01-16: Modular and hybrid heating
technologies in steel production (Clean Steel Partnership) (1A)

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR
contribution per 3.00 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 10.00 million.

Type of Action Innovation Actions

Technology Activities are expected to start at TRL 5 and achieve TRL 7 by the
Readiness Level end of the project — 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 up to 60% of the eligible costs. This funding rate
applies both to members and non-members of the partnership, except
for non-profit legal entities, where the funding rate is up to 100% of
the total eligible costs.

Expected Outcome: Projects are expected to contribute to the following outcomes:
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¢ Use a wide control range of heating capacity by modular heating technologies such local
regenerators, and of hybrid heating, based on both fuel gases from the steel-making
process and the incorporation of electricity from renewable sources;

o Integration of fuel cells, electrolysers or alternative carbon-based products for non-fossil
coke, as well as increased use of non-fossil energy and reactants (e.g. green electricity
for heat generation, biomass, green hydrogen) in downstream processes. .

o Integrate fuel cells of alternative coal-based products for non-fossil coke, as well as
increased use of non-fossil energy and reactants (e.g. green electricity for heat
generation, biomass, green hydrogen) in downstream processes.

Scope: Steel plant gases are partly used internally as heating gases and partly used externally,
in nearby power plants, to produce electricity at high cost and high CO: load.

These gases could be used in reduction processes (blast furnace or even direct reduction) to
reduce fossil carbon use, provided they are well prepared for injection in these processes. This
notably includes cleaning, compression, heating and removal of oxidised compounds such as
CO:2 and H20, e.g. through scrubbing or reforming operations. To make a real difference on
CO:2 emissions, all these preparation steps need to be performed using internal resources (by-
products, heat) or external but low-C energy sources (e.g. electricity, using plasma torches).

The concepts to be developed under this topic are expected to address one or more of the
following areas:

e Development of a flexible, modular technology that can easily be scaled up for the
stepwise integration of heating technologies in Blast furnaces, Electric Arc Furnaces and
Direct Reduction Processes;

e Technologies that target the integration of new materials and gases workflows in existing
steelworks, combining exhaust gases from the reduction processes and heat generated in
downstream processes to reduce the external requirements of energy.

Proposals submitted under this topic should include a business case and exploitation strategy,
as outlined in the introduction to this Destination.

This topic implements the co-programmed European Partnership on Clean Steel.

In this topic the integration of the gender dimension (sex and gender analysis) in research and
innovation content is not a mandatory requirement

HORIZON-CL4-2022-TWIN-TRANSITION-01-17:  Integration of hydrogen for
replacing fossil fuels in industrial applications (Processes4Planet Partnership) (1A)

[
Specific conditions

\
Expected EU The Commission estimates that an EU contribution of between EUR
contribution per 12.00 and 18.00 million would allow these outcomes to be addressed
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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 42.50 million.

Type of Action Innovation Actions
Technology Activities are expected to start at TRL 5 and achieve TRL 7 by the
Readiness Level end of the project — 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 up to 60% of the eligible costs. This funding rate
applies both to members and non-members of the partnership, except
for non-profit legal entities, where the funding rate is up to 100% of
the total eligible costs.

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

¢ Significant reduction of CO, emissions of the industrial process, whilst keeping NOx
levels at least not higher than the equivalent gas-based solutions

e Improved energy efficiency of the industrial process

¢ Significant reduction of hydrogen fuel needs of the developed process with regards to
the current fossil fuel needs

e Competitive costs of the developed technologies
Relevant indicators and metrics, with baseline values, should be clearly stated in the proposal.

Scope: Hydrogen does not emit any carbon dioxide when used and, when produced with
renewable energies, it offers a solution to decarbonise industrial processes, being an important
enabler to meet the 2050 climate neutrality goal of the European Green Deal and EU’s clean
energy transition. Hydrogen can be used as feedstock and energy carrier in energy-intensive
industry sectors. Hydrogen presents an opportunity for EU industry to reduce emissions
across a number of sectors. The integration of hydrogen into new production routes, the direct
use of hydrogen for heating and the use and production of GHG emission-free hydrogen
instead of carbon-intensive hydrogen will be fundamental to decarbonise EU industry across a
number of sectors.

In energy-intensive sectors, hydrogen can replace fossil fuels to generate high temperature
heat when combusted in furnaces, kilns, heaters or boilers. If GHG emission-free hydrogen is
used instead of fossil fuels, a zero GHG emission heating process could be achieved. As
hydrogen burns differently than the currently used fossil fuels, its use involves important
changes to the furnaces/kilns or the heating process, such as need of new burners, adjustments
in the combustion system, conductive zone of the furnace or the (off-)gas system, need of
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hydrogen compatible materials. The design of the new burners must include aspects that
minimise the NOx formation, associated to conventional hydrogen burners, such as lower
flame temperature, slower combustion, etc.

The future large demand of green hydrogen will lead to large-scale oxygen production in the
water electrolysis. Although oxygen can be harmlessly vented, the by-product oxygen can be
captured and effectively used in industrial processes. Using oxygen instead of air in
combustion reactions can reduce the energy use of the combustion, increase heating system
efficiency and reduce the energy loss in the exhaust gases.

The proposals should address the following aspects:

e Redesign of the heating process for the use of hydrogen as the sole heating fuel,
including redimensioning and adjustments of the combustion system, conductive zone of
the furnace or the (off-)gas system, plus possible measures to minimise NOx emissions;

e Modification of the heating equipment and infrastructure required for the use of
hydrogen, e.g., new burners and hydrogen compatible equipment materials;

e Development of an oxygen or oxygen-enriched air combustion process that replaces an
air combustion process, considering the energy and cost efficiency of the process;

¢ Integration of measurement and control instrumentation for detection and regulation of
fuel gas characteristics and flows;

e Proven economic viability, which will be impacted by several parameters, in comparison
with other heating alternatives.

Proposals submitted under this topic should include a business case and exploitation strategy,
as outlined in the introduction to this Destination.

Proposals submitted under this topic should include a safety assessment, in line with the
Safety Planning for Hydrogen and Fuel Cell Projects of the European Hydrogen Safety Panel,
and a life cycle assessment for the implementation of the developed technologies.

Proposals should also take into account cooperation with the Mission Innovation area on
Hydrogen, as well as dissemination notably within the communities of the Process4Planet
partnership and of the Clean Hydrogen Joint Undertaking.

This topic implements the co-programmed European partnership Processes4Planet.

In this topic the integration of the gender dimension (sex and gender analysis) in research and
innovation content is not a mandatory requirement
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DESTINATION — INCREASED AUTONOMY IN KEY STRATEGIC
VALUE CHAINS FOR RESILIENT INDUSTRY

This destination will directly support the following Key Strategic Orientations, as outlined in
the Strategic Plan:

e KSO 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 KSO 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 KSO 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.

Proposals for topics under this Destination should set out a credible pathway to contributing
to the following expected impact of Cluster 4:

¢ Industrial leadership and increased autonomy in key strategic value chains with
security of supply in raw materials, achieved through breakthrough technologies in
areas of industrial alliances, dynamic industrial innovation ecosystems and advanced
solutions for substitution, resource and energy efficiency, effective reuse and recycling
and clean primary production of raw materials, including critical raw materials, and
leadership in the circular economy.

The COVID-19 crisis has shown that global competitiveness and resilience are two sides of
the same coin®. Resilience is about more than the ability to withstand and cope with shocks;
it is an opportunity to undergo transitions in a sustainable and fair way. As the EU gears up to
becoming a climate-neutral, circular and competitive economy by 2050, resilience will require
paying attention to new vulnerabilities as entire sectors undergo deep transformations while
creating opportunities for Europe’s industry to develop its own markets, products and services
which boost competitiveness.

Research and innovation will be fundamental to spur industrial leadership and enhanced
resilience. It will support the modernisation of traditional industrial models while developing
novel technologies, business models and processes. This can enhance the flexibility of the
EU’s industrial base, and increase its resilience by reducing EU dependencies on third
countries for critical raw materials and technologies.

42 Annual Sustainable Growth Strategy 2021 (COM/2020/575 final)
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In the first Work Programme, topics under Destination 2 ‘Increased autonomy in key
strategic value chains for resilient industry’ will tackle missing segments in strategic areas
and value chains, to strengthen the EU’s industrial base and boost its competitiveness and
open strategic autonomy. In addition, it will explore how increased circularity has the
potential to increase the open strategic autonomy of EU industry through the more efficient
use of resources and secondary raw materials.

This will be achieved through R&I activities focusing on four areas key for the resilience of
EU industry:

Raw materials: The EU is highly dependent on a few third countries for the (critical) raw
materials it needs for strategic value chains (including e-mobility, batteries, renewable
energies, pharmaceuticals, aerospace, dual-use and digital applications). In a context
where demand is set to increase®?, these will remain, more than ever, a vital prerequisite
for both Europe’s open strategic autonomy and a successful transition to a climate-
neutral and circular economy. Responding to the Critical Raw Materials action plan R&lI
activities will tackle the vulnerabilities in the entire EU raw materials value chain, from
sustainable and responsible exploration, extraction, processing, recycling, contributing to
building the EU knowledge base of primary and secondary raw materials and ensuring
secure, sustainable and responsible access to (critical) raw materials.

Advanced materials that are sustainable by design are needed to meet the challenges of
climate neutrality, transition to a circular economy and a zero-pollution Europe, as well
as broader benefits in many different applications. While chemical and related materials
production is expected to double globally by 2030, this will largely take place outside
Europe**. To overcome its reliance on imports of basic chemicals and related materials,
Europe needs to strengthen its capacity to produce and use chemicals in a sustainable
and competitive way. In addition, it is necessary to continue work on an ecosystem,
based on open innovation test beds (OITBs), which enables the rapid development,
uptake and commercialisation of advanced materials. All actions should be guided by
sustainable-by-design principles, i.e. environmental and health safety, circularity and
functionality.

Circular value chains: to complement the circular technologies in Destination 1, further
technological and non-technological elements (such as business models and the
traceability of products) are necessary in the transition to novel low-emission and
circular industrial value chains.

43

44

For example, demand for rare earths used in permanent magnets, e.g. for electric vehicles, digital
technologies or wind generators, could increase tenfold by 2050. See the Commission Communication
“Critical Raw Materials Resilience: Charting a Path towards greater Security and Sustainability”,
COM(2020) 474 final.

By 2030, China will likely account for more than half of global production, the EU and US for only one
quarter of production (Mid-Century Vision report, Cefic, 2019, and International Energy Agency)
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e Preparedness of businesses/smes/startups: European companies, and in particular SMEs,
have shown a chronic lagging behind the US and China in the uptake of new, and
especially digital, technologies.*®

To achieve these wider effects, unprecedented investments in re- and upskilling are central to
supporting the green and digital transitions, enhancing innovation and growth potential,
fostering economic and social resilience and ensuring quality employment and social
inclusion. This is why activities planned under Destination 6 “A human-centred and ethical
development of digital and industrial technologies” will also contribute to the objectives of a
more resilient industrial base. Further, as industrial leadership and resilience are two sides of
the same coin, activities targeting industrial leadership are a key factor in the EU’s long-term
industrial resilience. This is why activities supported under Destination 1 ‘Climate neutral,
circular and digitised production’ and Destination 3 ‘World leading data and computing
technologies’ that further ensure Europe’s productivity growth and competitiveness are also
key to safeguarding its open strategic autonomy and resilience.

In addition, activities beyond R&I investments will be needed, in particular in terms of
synergies with the European Innovation Council and Pillar 111 of Horizon Europe given the
strong role of SMEs in the development of the innovations planned. Synergies will also be
sought to access blended funding and finance from other EU programmes notably under
InvestEU; testing and deployment activities under the Digital Europe Programme (DEP);
links to the EIT (Raw Materials and Digital KICs); links with the Single Market programme
to promote entrepreneurship and the creation and growth of companies and links to the
thematic smart specialisation platform on industrial modernisation.

In line with the European Green Deal objectives, research and innovation activities should
comply with the ‘do no significant harm’ principle*®. Compliance needs to be assessed both
for activities carried out during the course of the project as well as the expected life cycle
impact of the innovation at a commercialisation stage (where relevant). The robustness of the
compliance must be customised to the envisaged TRL of the project. In this regard, the
potential harm of Innovation Actions contributing to the European Green Deal will be
monitored throughout the project duration.

Proposals for topics under this Destination should set out a credible pathway to contributing
to increased autonomy in key strategic value chains for resilience industry, and more
specifically to one or several of the following impacts:

¢ Resilient, sustainable and secure (critical) raw materials value chains for EU industrial
ecosystems, in support of the twin green and digital transformations.

45 See  ATI reports  from Uus and China  about  technology performance:
China:https://ati.ec.europa.eu/reports/international-reports/report-china-technological-capacities-and-
key-policy-measures; and US: https://ati.ec.europa.eu/reports/international-reports/report-united-states-
america-technological-capacities-and-key-policy

46 as per Article 17 of Regulation (EU) No 2020/852 on the establishment of a framework to facilitate
sustainable investment (EU Taxonomy Regulation)
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¢ New sustainable-by-design materials with enhanced functionalities and applications in a
wide range of industrial processes and consumer products.

e Leadership in producing materials that provide solutions for clean, toxic/pollutant free
environment, decarbonising industry, and safeguarding civil infrastructures.

e Leadership in circular economy that strengthens cross-sectorial cooperation along the
value chain and enable SMEs to transform their activities and business models.

¢ Increased adoption of key digital and enabling technologies in industrial value chains
and strategic sectors, paying particular attention to SMEs and start-ups.

Much of the research and innovation supported under this Destination may serve as a cradle
for the New European Bauhaus: this is about designing sustainable ways of living, situated at
the crossroads between art, culture, social inclusion, science and technology. This includes
R&I on manufacturing, construction, advanced materials and the circular economy
approaches.

Business cases and exploitation strategies for industrialisation: This section applies only
to those topics in this Destination, for which proposals should demonstrate the expected
impact by including a business case and exploitation strategy for industrialisation.

The business case should demonstrate the expected impact of the proposal in terms of
enhanced market opportunities for the participants and enhanced manufacturing capacities in
the EU, in the short to medium term. It should describe the targeted market(s); estimated
market size in the EU and globally; user and customer needs; and demonstrate that the
solutions will match the market and user needs in a cost-effective manner; and describe the
expected market position and competitive advantage.

The exploitation strategy should identify obstacles, requirements and necessary actions
involved in reaching higher TRLs, for example: matching value chains, enhancing product
robustness; securing industrial integrators; and user acceptance.

For TRLs 7-8, a credible strategy to achieve future full-scale manufacturing in the EU is
expected, indicating the commitments of the industrial partners after the end of the project.

Activities beyond R&I investments will be needed to realise the expected impacts: these
include the further development of skills and competencies (also via the European Institute of
Innovation and Technology, in particular EIT Manufacturing); and the use of financial
products under the InvestEU Fund for further commercialisation of R&I outcomes.

Where relevant, in the context of skills, it is recommended to develop training material to
endow workers with the right skillset in order to support the uptake and deployment of new
innovative products, services, and processes developed in the different projects. This material
should be tested and be scalable, and can potentially be up-scaled through the European
Social Fund Plus (ESF+). This will help the European labour force to close the skill gaps in
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the relevant sectors and occupational groups and improve employment and social levels
across the EU and associated countries.

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

Call Budgets (EUR million) Deadline(s)
2021 2022

HORIZON-CL4-2021- 355.20 23 Sep 2021
RESILIENCE-01
HORIZON-CL4-2021- 10.00 25 Jan 2022
RESILIENCE-02
HORIZON-CL4-2022- 402.20 30 Mar
RESILIENCE-01 2022
HORIZON-CL4-2022- 9.00 30 Mar
RESILIENCE-02-PCP 2022
Overall indicative budget 365.20 411.20
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Call - ADIGITISED, RESOURCE-EFFICIENT AND RESILIENT INDUSTRY 2021

HORIZON-CL4-2021-RESILIENCE-01
Conditions for the Call

Indicative budget(s)*’

Topics Type  Budgets  Expected EU = Number
of (EUR contribution of
Action  million) per project projects
(EUR expected
2021 million)*® to be
funded

Opening: 22 Jun 2021
Deadline(s): 23 Sep 2021

HORIZON-CL4-2021-RESILIENCE-01-01 RIA 24.70 8.00 to 9.00 3

HORIZON-CL4-2021-RESILIENCE-01-03 RIA 13.50 Around 13.50 1

HORIZON-CL4-2021-RESILIENCE-01-04 1A 36.00%°  Around 12.00 3

HORIZON-CL4-2021-RESILIENCE-01-05 CSA  8.00 Around 8.00 1
HORIZON-CL4-2021-RESILIENCE-01-06 RIA 30.00 Around 7.50 4

HORIZON-CL4-2021-RESILIENCE-01-07 1A 36.00%°  Around 12.00 3

HORIZON-CL4-2021-RESILIENCE-01-08 CSA  4.00° 3.00 to 4.00 1

HORIZON-CL4-2021-RESILIENCE-01-09 IA 28.00°% | 7.00to 10.00 3

HORIZON-CL4-2021-RESILIENCE-01-10 RIA 23.00%  5.00t07.00 3

4 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 2021 and 2022.

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

4 Of which EUR 21.78 million from the 'NGEU' Fund Source.

50 Of which EUR 21.78 million from the 'NGEU' Fund Source.

51 Of which EUR 2.42 million from the 'NGEU' Fund Source.

52 Of which EUR 16.94 million from the 'NGEU' Fund Source.

53 Of which EUR 13.91 million from the 'NGEU' Fund Source.
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HORIZON-CL4-2021-RESILIENCE-01-11 RIA  19.00%  4.00 to 5.00

HORIZON-CL4-2021-RESILIENCE-01-12 RIA  19.00%  4.00t0 5.00

HORIZON-CL4-2021-RESILIENCE-01-14 IA 33.00%  7.00to 10.00
HORIZON-CL4-2021-RESILIENCE-01-16 CSA  4.00%  3.00 to 4.00

HORIZON-CL4-2021-RESILIENCE-01-17 RIA  21.00%  4.00 to 6.00

HORIZON-CL4-2021-RESILIENCE-01-20 RIA  23.00°°  4.00to0 6.00

HORIZON-CL4-2021-RESILIENCE-01-25 CSA  6.00 2.00 to 4.00

HORIZON-CL4-2021-RESILIENCE-01-26 RIA  6.00%°  2.00 to 4.00

HORIZON-CL4-2021-RESILIENCE-01-27 CSA  4.00 2.50 t0 4.00

HORIZON-CL4-2021-RESILIENCE-01-28 CSA  2.00%*  Around 1.00
HORIZON-CL4-2021-RESILIENCE-01-29 CSA  10.00%  Around 5.00
HORIZON-CL4-2021-RESILIENCE-01-31 RIA  5.00%  3.00to 5.00

Overall indicative budget 355.20

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

The documents are described in General

D.

Documents

54 Of which EUR 10.99 million from the 'NGEU' Fund Source.
55 Of which EUR 10.99 million from the 'NGEU' Fund Source.
56 Of which EUR 18.46 million from the 'NGEU' Fund Source.
57 Of which EUR 1.92 million from the '"NGEU' Fund Source.
58 Of which EUR 11.20 million from the 'NGEU' Fund Source.
59 Of which EUR 12.41 million from the 'NGEU' Fund Source.
60 Of which EUR 3.63 million from the '"NGEU' Fund Source.
61 Of which EUR 0.60 million from the '"NGEU' Fund Source.
62 Of which EUR 5.55 million from the '"NGEU' Fund Source.
63 Of which EUR 3.02 million from the 'NGEU' Fund Source.
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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

Novel paradigms to establish resilient and circular value chains

Proposals are invited against the following topic(s):

HORIZON-CL4-2021-RESILIENCE-01-01: Ensuring circularity of composite materials
(Processes4Planet Partnership) (RIA)

Specific conditions

Expected EU
contribution per
project

The Commission estimates that an EU contribution of between EUR 8.00
and 9.00 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 24.70 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 start at TRL 3 and achieve TRL 6 by the end of
the project — see General Annex B.

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

e Reuse of composite material and recovery of secondary raw materials with higher value
than currently available;

¢ Reduction of waste sent to landfill and positive environmental impact;

e Creation of new value streams through new technologies with potential for commercial
exploitation; new business opportunities and revenue flows for recycling companies,
benefiting particularly SMEs which dominate this sector of the market;
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¢ Increased uptake of novel composites materials in industrial applications e.g. enhanced
lightweight designs for transport, currently limited due to costs and adherence by
industry to environmental legislation and the end of life directive.

Scope: The European composites market size was worth €16 billion in 2018 and is estimated
to register an annual growth rate of 7.5% from 2020 to 2025 owing to increasing demand for
lightweight materials in various energy intensive value chains such as wind energy or
transport. However, composites are difficult to reuse or recycle as available technologies such
as high-temperature pyrolysis, and grinding (to be used as filler material) are either not
environment friendly or economically unattractive. In addition, the environmental legislation
on recycling of end-of-life components and structures will mean that from 2025, for example,
80,000 tons of fibre reinforced polymer composites will have to be recycled every year in
Europe. In this context it is imperative that technologies are found to reuse and recycle these
materials in a useful and sustainable manner. Furthermore, new solutions should also be
envisaged to allow their recycling with very few or no need to separate them without a
compromise to downcycling.

Proposals should:

e propose innovative dismantling and sorting systems enabling reuse and functional
recycling of complex composite materials;

e develop and integrate novel solutions for a higher reuse of whole products and
components (i.e. products’ reusability, upgradability, etc);

e develop novel, safe, environment friendly and commercially attractive methods of
recycling a wide range of composite materials and reuse of secondary raw materials;

e demonstrate at pilot level the feasibility of reuse and/or recycle approaches of
composites and its secondary raw materials, for specific applications;

e develop tools that will enable to demonstrate the circularity and the environmental
benefits of the solutions tested,;

e consider the co-design of learning resources together with local and regional educational
organisations for current and future generations of employees, with the possibility of
integrating them in existing curricula and modules for undergraduate level and lifelong
learning programmes; learning resources should integrate the identification of new skills
and should propose innovative learning-teaching methods that meet regional social needs
and have a high potential for replication.

Where relevant, any solution proposed for the reduction of the content of toxic elements or
compounds in the resulting materials should also include the appropriate management of the
hazardous substances removed.

Proposals submitted under this topic should include a business case and exploitation strategy,
as outlined in the introduction to this Destination.
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This topic implements the co-programmed European partnership Processes4Planet.

Raw materials for EU open strategic autonomy and successful transition to a climate-
neutral and circular economy

Proposals are invited against the following topic(s):

HORIZON-CL4-2021-RESILIENCE-01-03: Identifying future availability of secondary
raw materials (RIA)

Specific conditions

Expected EU
contribution per
project

The Commission estimates that an EU contribution of around EUR 13.50
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 13.50 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 safeguard the Union’s
strategic assets, interests, autonomy, or security, namely to increase EU
resilience in raw materials supply chains for EU industrial value chains
and strategic sectors to enable their green and digital transition and to
reduce current EU over-dependence on a few third countries for critical
raw materials by boosting domestic production of primary and secondary
raw materials, participation to the topic is limited to legal entities
established in Member States, associated countries, OECD countries,
African Union Countries, and MERCOSUR, CARIFORUM, and Andean
Community.

Proposals including legal entities which are not established in these
countries will be ineligible.

The above exception is aligned with the Communication (2020) 474 on
Critical Raw Materials Resilience, on the need to develop strategic
international partnerships on raw materials.
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[
Technology Activities are expected to achieve TRL 3-5 by the end of the project — see
Readiness Level =~ General Annex B.

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

Improve knowledge base of EU and third country secondary raw materials (potential,
resource estimation, production and refining);

Promote the utilisation of specifications of the United Nations Framework Classification
for Resources (UNFC) to Anthropogenic Resources approved in 2018%4;

Facilitate and accelerate commercial exploitation development of EU secondary resource
recovery projects EU;

Support identification of the key factors, including socio-economic factors, drivers and
barriers affecting development of a recovery project, and enable comparison of different
options and projects;

Develop reports on future trends in raw materials markets. The trends should be linked
with change of demand related to the transition to a low-carbon and circular economy;

Facilitate identification of supply and demand bottlenecks of future secondary raw
materials supply;

Dissemination and exploitation of projects outputs is tailored for EU institutions,
Member States and industry dealing with raw materials;

The action is expected to contribute to the implementation of the following actions of the EU
action plan on Critical raw materials:®

Develop the EU raw materials intelligence, strategic planning and foresight capacity by
2022;

Map the potential supply of secondary raw materials from waste and stock in the EU
including its regions and help identify viable recovery project for funding by 2022.

Scope: A successful transition to a climate-neutral, circular and digitised EU economy relies
heavily on a secure supply of raw materials. In order to strengthen EU autonomy and reduce
over-dependency, we must boost domestic sourcing, both for primary and secondary raw
materials.

Actions should be based on a common understanding of relevant terms and codes, and
develop an understanding of anthropogenic resources and derive the needed aspects for
classification of recovery projects and to develop criteria for a transparent, consistent and
objective classification, needed to establish a comprehensive resource classification approach.

64

65

https://www.unece.org/energywelcome/areas-of-work/unfc-and-sustainable-resource-
management/applications/unfc-and-anthropogenic-resources.htmi
COM (2020) 474
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Actions should acquire new data on secondary raw materials via in situ sampling from
different regions across the EU, collect existing data and present in a harmonised UNFC
format. The action should build on and advance further the work of UNECE — UNFC expert
group on Anthropogenic resources regarding the classification of secondary raw materials and
the work of H2020 project PROSUM?®® regarding collection of data and information on
secondary raw materials. The action should develop a proposal for EU statistics for secondary
raw materials.

The action should focus on the following streams of secondary raw materials, with particular
attention to critical raw materials: waste batteries, WEEE, mining waste, slags and ashes, and
construction and demolition waste.

All the data and information generated through these actions should be shared in open formats
on a free of charge basis with the European Commission, for its own use and for publication.

The action should envisage clustering activities with other relevant selected projects for cross-
projects co-operation, consultations and joint activities on cross-cutting 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.

The action should also contribute to improving the awareness of relevant external
stakeholders and the general public across the EU and in non-EU countries of project’s
partners about the importance of raw materials for society, the challenges related to their
supply within the EU and about proposed solutions which could help to improve society's
acceptance of and trust in sustainable raw materials production in the EU.

In this topic the integration of the gender dimension (sex and gender analysis) in research and
innovation content is not a mandatory requirement.

HORIZON-CL4-2021-RESILIENCE-01-04: Developing climate-neutral and circular
raw materials (1A)

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 The total indicative budget for the topic is EUR 36.00 million.

budget

Type of Action Innovation Actions

Eligibility The conditions are described in General Annex B. The following
66 http://www.prosumproject.eu/
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conditions

Technology
Readiness Level

exceptions apply:

In order to achieve the expected outcomes, and safeguard the Union’s
strategic assets, interests, autonomy, or security, namely to increase EU
resilience in raw materials supply chains for EU industrial value chains
and strategic sectors to enable their green and digital transition and to
reduce current EU over-dependence on a few third countries for critical
raw materials by boosting domestic production of secondary raw
materials, participation to the topic is limited to legal entities established
in Member States, associated countries, OECD countries, African Union
Countries, and MERCOSUR, CARIFORUM, and Andean Community

Proposals including legal entities which are not established in these
countries will be ineligible.

The above exception is aligned with the Communication (2020) 474 on
Critical Raw Materials Resilience, on the need to develop strategic
international partnerships on raw materials.

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

Expected Outcome: Projects outcomes will enable achieving the expected impacts of the

destination by providing advanced solutions for resource efficiency, effective reuse and
recycling of secondary raw materials, for EU industrial value chains and strategic sectors.

Projects are expected to contribute to the following outcomes:

e Scale up promising raw materials recycling from end-of-life products technologies and
urban mines, including efficient sorting technologies for separation and recycling.

e Develop demonstration pilot showing that raw materials can be produced in an
innovative and sustainable way in order to make sure that research and innovation end
up on the market,

e Strengthen the competitiveness of the EU raw materials industries, contribute to
ambitious energy and climate targets for 2030, minimise environmental impacts and
risks, maximise circularity or resources and gain the trust of EU citizens in the raw
materials sector.

Scope: Securing the sustainable access to raw materials, including metals, industrial minerals,
wood- and rubber-based, construction and forest-based raw materials, and particularly Critical
Raw Materials (CRM), is of high importance for the EU economy. Complex primary and
secondary resources contain many different raw materials. Their processing, reuse, recycling
and recovery schemes are complex and imply different steps, ranging from collection,
logistics, sorting and separation to cleaning, refining and purification of materials.
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Actions should develop and demonstrate innovative pilots for the clean and sustainable
production of non-energy, non-agricultural raw materials in the EU from end-of-life products,
targeting at least one of the following: waste electrical and electronic equipment (WEEE),
batteries, wood-based panels, multi-material paper packaging, end-of-life tyres finishing at
Technology Readiness Levels (TRL) 6-7.

Actions should facilitate the market uptake of solutions developed through industrially- and
user-driven multidisciplinary consortia covering the relevant value chain and should consider
standardisation aspects when relevant. The action should also include the analysis of financial
opportunities ensuring the market exploitation and replication of the circular business model
behind the developed solutions as new processes, products and/or services.

Actions should justify importance of targeted raw materials and the relevance of selected pilot
demonstrations in different locations within the EU (and also outside if there is a clear added
value for the EU economy, industry and society).

Proposals submitted under this topic should include a business case and exploitation strategy,
as outlined in the introduction to this Destination. For TRLs 6-7, a credible strategy to achieve
future full-scale manufacturing in the EU is expected, indicating the commitments of the
industrial partners after the end of the project.

Actions should also contribute to improving the awareness of relevant external stakeholders
and the general public across the EU about the importance of raw materials for society, the
challenges related to their supply within the EU and about proposed solutions which could
help to improve society's acceptance of and trust in sustainable raw materials production in
the EU.

Actions should also cover social, economic and environmental impacts of recovering value
from secondary raw materials in comparison to primary raw materials, making focus on the
entire process chain.

Actions should envisage clustering activities with other relevant selected projects for cross-
projects co-operation, consultations and joint activities on cross-cutting 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.

In this topic the integration of the gender dimension (sex and gender analysis) in research and
innovation content is not a mandatory requirement.

HORIZON-CL4-2021-RESILIENCE-01-05: Building EU-Africa partnerships on
sustainable raw materials value chains (CSA)

Specific conditions

\
Expected EU

contribution per

The Commission estimates that an EU contribution of around EUR 8.00
million would allow these outcomes to be addressed appropriately.

Part 7 - Page 103 of 512



Horizon Europe - Work Programme 2021-2022
Digital, Industry and Space

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 8.00 million.

budget

Type of Action Coordination and Support Actions

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

conditions exceptions apply:

Due to the scope of this topic, legal entities established in all member
states of the African Union are exceptionally eligible for Union funding.

In order to achieve the expected outcomes, and safeguard the Union’s
strategic assets, interests, autonomy, or security, namely ensuring a
diversified, secure, responsible and sustainable supply of raw materials, in
particular critical raw materials, to enhance EU open strategic autonomy
and strategic security, and to enable the green and digital transitions of EU
industrial value chains and strategic sectors, participation to the topic is
limited to legal entities established in Member States, associated countries,
OECD countries, African Union Countries, and MERCOSUR,
CARIFORUM, and Andean Community.

Proposals including legal entities which are not established in these
countries will be ineligible.

The above exception is aligned with the Communication (2020) 474 on
Critical Raw Materials Resilience, on the need to develop strategic
international partnerships on raw materials.

Expected Outcome: Projects outcomes will enable achieving the expected impacts of the

destination by increasing access to primary and secondary raw materials, in particular critical
raw materials for EU industrial value chains and strategic sectors.

Projects are expected to contribute to the following outcomes:

o Steer the development of strategic partnerships for EU-Africa industrial value chains’
integration, covering exploration, extraction, mineral processing, refining and recycling
(if refining capacity is in place);

¢ Improve sustainability (especially environmental and social aspects) in the mining and
metal recycling sectors in Africa, including its impacts on biodiversity;

e Contribute to eradicating illegal and ethically doubtful supply chains and activities;

e Develop knowledge on raw materials potential in Africa that will facilitate investment
and business decisions;
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Reduce EU vulnerabilities in raw materials sourcing;

Diversify EU supply chains from third countries for raw materials, especially for critical
raw materials;

Contribute to connecting different stakeholders of raw materials value chains, including
final users.

In order to achieve the expected outcomes, international cooperation with partners established
in Africa is strongly encouraged.

Dissemination and exploitation of projects outputs is tailored for EU and African
organisations and industry dealing with raw materials.

The project should consider the findings and explore synergies with previous and ongoing EU
funded projects for Africa and existing trustworthy EU and international initiatives, covering
raw materials value chains.

The action is expected to contribute to the implementation of the following actions of the EU
action plan on Critical raw materials:®’

Promote responsible mining practices through the EU’s international cooperation
programmes, in particular those related to the sustainable development of the informal
sector (Artisanal and Small Scale Mining), which has become of strategic relevance in
this field,;

Strengthen the local governance and business environment, together with other
institutions and development partners (EITI, OECD, UNDP, WB, and Germany’s GIZ).
The focus should be on supporting the informal sector, and to promote and disseminate
responsible business practices.

Develop strategic international partnerships to secure a diversified supply of sustainable
critical raw materials, starting with pilot partnerships with interested countries in Africa
in 2021.

Scope: Actions should include:

An in-depth analysis of critical raw materials potential in Africa and existing processing
and refining capacities;

Mapping and assessing investment opportunities in strategic raw materials value chains
in Africa, considering factors as existing potential, availability of infrastructures, good
governance and regulatory issues;

Developing new business models to integrate EU and Africa raw materials value chains,
considering horizontal and vertical integration;

67

COM (2020) 474
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e Developing a strategy for integration for EU and Africa value chains for the energy and
digital transition;

e Building an EU and Africa business networking with upstream and downstream
companies;

e Carrying out an in-depth analysis on financial instruments and investment funds and
loans available at member state, EU and international levels for the Africa region.

e Developing in-depth case studies, addressing the above listed actions but not limited to
it, for at least six African countries, including DRC, Senegal, Zimbabwe, Mozambique,
Gabon and Namibia.

All the data and information generated through these actions should be shared in open formats
on a free of charge basis with the European Commission, for its own use and for publication.

Public authorities and civil society organisations should participate actively in project
activities to ensure that the processes and outcomes of the R&I align with the needs, values,
expectations of society and, when social change, new social practices, social ownership or
market uptake are required, social innovation should be encouraged.

Proposals should take into account issues of accessibility and inclusivity, such as age, gender,
disability, and socio-economic background.

HORIZON-CL4-2021-RESILIENCE-01-06: Innovation for responsible EU sourcing of
primary raw materials, the foundation of the Green Deal (RIA)

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 The total indicative budget for the topic is EUR 30.00 million.
budget

Type of Action Research and Innovation Actions

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

In order to achieve the expected outcomes, and safeguard the Union’s
strategic assets, interests, autonomy, or security, namely to increase EU
resilience in raw materials supply chains for EU industrial value chains
and strategic sectors to enable their green and digital transition and to
reduce current EU over-dependence on a few third countries for critical
raw materials by boosting domestic production of primary raw materials,
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Technology
Readiness Level

and to strengthen EU autonomy as well as socially and environmentally
acceptable sourcing, participation to the topic is limited to legal entities
established in Member States, associated countries, OECD countries,
African Union Countries, and MERCOSUR, CARIFORUM, and Andean
Community.

Proposals including legal entities which are not established in these
countries will be ineligible.

The above exception is aligned with the Communication (2020) 474 on
Critical Raw Materials Resilience, on the need to develop strategic
international partnerships on raw materials.

Activities are expected to achieve TRL 3-5 by the end of the project — see
General Annex B.

Expected Outcome: Projects will enable achieving the expected impacts of the destination by

increasing access to primary raw materials, in particular critical raw materials for EU
industrial value chains and strategic sectors.

Projects are expected to contribute to the following outcomes:

e Improve knowledge base of EU and third country critical raw materials to identify new
areas for exploration and resource estimation;

e Promote the utilisation of UNFC (United Nations Framework Classification for
Resources) and UNRMS (United Nations Resource Management System) reporting
standards in the raw materials sector;

e Accelerate development of EU domestic raw materials exploration projects integrating
innovative technologies that can form the basis for new EU SMEs;

e Strengthen EU autonomy and ethical sourcing of raw materials by developing socially
and environmentally acceptable means of discovery and production of primary critical

raw materials.

The action is expected to contribute with intelligence and foresight capability to the
implementation of the EU action plan on Critical raw materials®® and to support future
foresight work of the Commission related to raw materials.

Scope: Actions should develop new knowledge and conceptual models, supported by
innovative technologies to strengthen and secure the EU’s supply of primary raw materials

by:

68 COM (2020) 474
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e Generating better geological understanding (i.e. characterization, modelling, mapping) of
known mineral deposits to identify critical minerals resources and inform discovery of
new resources

e Developing new genetic models for ore deposit types that host critical minerals in order
to identify areas for exploration, especially in previously overlooked regions

e Deploying innovative geological, geophysical, geochemical, and data analysis
approaches including modelling techniques (e.g. data analysis, remote sensing) to
elucidate the geological history and structure and models of targeted spatial areas of
targeted areas and to guide more environmentally friendly exploration for critical
minerals, limiting impacts on biodiversity.

Actions should also map EU and third countries’ primary and secondary raw materials
potential and raw materials production and refining capacities in a harmonised form, using
UNFC (United Nations Framework Classification for Resources) and UNRMS (United
Nations Resource Management System).

Actions should also contribute to improving the awareness of the general public across the EU
about:

e the importance of raw materials for a successful transition to a climate-neutral and
digitised economy and society; and

e the ensuing need for a secure, sustainable, and responsibly-sourced supply of raw
materials, including from domestic sources to strengthen EU open strategic autonomy
and reduce over-dependence on third countries.

All the data and information generated through these actions should be shared in open formats
on a free of charge basis with the European Commission, for its own use and for publication.

Actions should envisage clustering activities with other relevant selected projects for cross-
projects co-operation, consultations and joint activities on cross-cutting 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.

In this topic the integration of the gender dimension (sex and gender analysis) in research and
innovation content is not a mandatory requirement.

HORIZON-CL4-2021-RESILIENCE-01-07: Building innovative value chains from raw
materials to sustainable products (1A)

Specific conditions

\
Expected EU

contribution per

The Commission estimates that an EU contribution of around EUR 12.00
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 36.00 million.

Type of Action

Eligibility
conditions

Technology
Readiness Level

Innovation Actions

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

In order to achieve the expected outcomes, and safeguard the Union’s
strategic assets, interests, autonomy, or security, namely to increase EU
resilience in raw materials supply chains for EU industrial value chains
and strategic sectors to enable their green and digital transition and to
reduce current EU over-dependence on a few third countries for critical
raw materials by boosting domestic production of primary raw materials,
to strengthen EU autonomy and to build innovative value chains linking
directly raw materials producers and end-users, participation to the topic is
limited to legal entities established in Member States, associated countries,
OECD countries, African Union Countries, and MERCOSUR,
CARIFORUM, and Andean Community.

Proposals including legal entities which are not established in these
countries will be ineligible.

The above exception is aligned with the Communication (2020) 474 on
Critical Raw Materials Resilience, on the need to develop strategic
international partnerships on raw materials.

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

Expected Outcome: Projects will enable achieving the expected impacts of the destination by

increasing access to primary raw materials, in particular critical raw materials for EU
industrial value chains and strategic sectors.

Projects are expected to contribute to the following outcomes:

e Develop resilient and sustainable critical raw materials supply chains for the e-mobility
and renewable energy ecosystems and strategic sectors, such as aerospace, ICT and dual-
use applications;

¢ Increase the EU raw materials supply capability and added value;

e Create new market opportunities for mineral raw materials sustainably produced in the

EU;
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e Build innovative value chains establishing a direct link between the raw materials
producers and the end-users.

e Create new circular business models with a convincing and quantified socio-economic
impact.

Scope: Actions should develop innovative and sustainable technology and business solutions
finishing at the level of Technology Readiness Levels (TRL) 6-7 for new high value added
and sustainable products with enhanced functional properties based on the EU produced raw
materials. The industrially- and user-driven multidisciplinary consortia should cover industry
players along the relevant value chains starting from raw materials to products. The focus is
on raw materials necessary for the e-mobility and renewable energy ecosystems including
battery raw materials; strategic sectors, such as aero-space and dual-use applications; or on
critical raw materials®, such as rare earths elements for highly performant permanent
magnets.

Proposals submitted under this topic should include a business case and exploitation strategy,
as outlined in the introduction to this Destination. For TRLs 6-7, a credible strategy to achieve
future full-scale manufacturing in the EU is expected, indicating the commitments of the
industrial partners after the end of the project.

Actions should also contribute to improving the awareness of relevant external stakeholders
and the general public across the EU about the importance of raw materials for society, the
challenges related to their supply within the EU and about proposed solutions which could
help to improve society's acceptance of and trust in sustainable raw materials production in
the EU.

In this topic the integration of the gender dimension (sex and gender analysis) in research and
innovation content is not a mandatory requirement.

Green and Sustainable Materials
Proposals are invited against the following topic(s):

HORIZON-CL4-2021-RESILIENCE-01-08: Establishing EU led international
community on safe- and sustainable-by-design materials to support embedding
sustainability criteria over the life cycle of products and processes (CSA)

Specific conditions

Expected EU The Commission estimates that an EU contribution of between EUR
contribution per 3.00 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.

69 Reference to the list of CRMs2020COM (2020) 474 final
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Indicative budget = The total indicative budget for the topic is EUR 4.00 million.

Type of Action Coordination and Support Actions

Expected Outcome: Develop a common understanding of the principles of sustainable-by-
design when applied to materials, both products and processes. The challenge is to identify
the key dimensions that need to be integrated in a product sustainability performance
assessment and enhance a systems approach based on Life Cycle Assessment (LCA)
framework. The transition to sustainable-by-design is a societal urgency’®. It is for example
the prerequisite to develop alternative and safer (lower toxicity) plastics, surfactants and
metal-based systems, and it is relevant for all types of materials.

The proposals are expected to support the uptake and utilization of the sustainable-by-design
strategies by industry, especially SMEs, by contributing to the following outcomes:

e Criteria and guiding principles for sustainable-by-design (i.e. integrating safety,
circularity and functionality of advanced materials, products and processes throughout
their lifecycle), in line with ongoing international work by e.g. OECD, UNEP, ECHA.

e A permanent structure for long-term operation of established gender balanced and
inclusive expert’s network by time of project end with the involvement of wider
communities engaged, beyond consortium members;

e Broadly supported and periodically updated roadmaps based on state of the art
knowledge, identified information gaps and their translation into specific R&D questions
and governance needs.

Strengthen collaboration and information exchange between relevant actors along value
chains (developers, producers, downstream users) to promote the development and
implementation of sustainable-by-design approach. Enhancing ownership and engagement of
the society through active collaboration and empowering people and communities as actors of
the sustainable-by-design transition.

Scope: Establish an inclusive and self-sustained international gender balanced and inclusive
network of experts and stakeholders in the materials community to enable multidisciplinary
design processes, map skills mismatches and competence gaps, to enable transition towards
an overarching framework in which sustainability is the essential entry point into markets:

o Perform landscape analyses of methodologies that focus on the de novo design, which
guides sustainable products and processes and coordinate with the projects from NMBP-
15, NMBP-16-2020 and other relevant initiatives (e.g. those in WG-E of the EU
NanoSafetyCluster) to fill in the gaps in the current understanding;

n Sustainable-by-design concept takes a systems approach by integrating safety, circularity and
functionality of advanced materials, products and processes throughout their lifecycle. This concept can
be defined as a pre-market approach that focuses on providing a function (or service), while avoiding
properties that may be harmful to human health or the environment. from a lifecycle perspective.

n Chemicals Strategy for Sustainability COM(2020) 667 final
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e Develop working framework for creation of an expanded safety and sustainability
community, with agreement to create a common mechanism to engage, mobilise and
bring together diverse stakeholders;

e Map and address sustainable-by-design skills mismatches and competence gaps, and
support the enhancing of adequate skills at all levels - including in university
programmes, research, industry and among regulators;

e Coordinate with other EU-funded projects targeting Sustainable-by-Design materials, in
particular: HORIZON-CL4-2021-RESILIENCE-01-11, HORIZON-CL4-2021-
RESILIENCE-2021-01-12 and HORIZON-CL4-2022-RESILIENCE-01-13

Sustainability and life cycle of products and processes have a major impact on and can
positively contribute to the health and well-being of our citizens.

The topic is open for international cooperation where the EU has reciprocal benefit.

Resulting projects should establish cooperation mechanisms with relevant international
initiatives to align and leverage the extensive experience. Therefore, proposals should foresee
a dedicated work package for cooperation and earmark appropriate resources.

HORIZON-CL4-2021-RESILIENCE-01-09: Promote Europe's availability,
affordability, sustainability and security of supply of essential chemi