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Introduction

Progress in digital anthdustrial 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 CQYIpandemic has shown the
necessifk o strengthen Europeds industrial base,
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 challengastdikeability

or inclusiveness. In a globalised world of heightened uncertainties and volatile geopoltical

i nterest s, wha't iIs at stake is not only Eur
also its ability to autonomously source and providecial raw materials, technologies and
services that are safe and secure for industry as a whole. This is not about protectionism. This
is about wupholding EUG6s strategic interests

As Europe gears up for a more resitiegreen, 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 crtical 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 ane cmwmic

model. Europe must develop and deploy technologies and reshape its indusir@svices

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'svery'! supported the European
Green Deal and the Circular Economy Action |
Europeds Digital Futureo, o6Dat ad, OArtif ici
Communication and O6Space 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 realiseveherabing 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 alrtp 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 npmgra

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, genemat@mnsgional cultures,
especially caring for the needs of the youn
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 possibilty to also receive funding unddrer 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&l

relevant EU, national or regional progrenes (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 ecosysge 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 developemt and feasibility studies, building research and innovation capacities

and uptake of advanced technologies andaollof innovative solutions from the Framework
Programmes for research and innovation through the ERDF.

The EUOGs Rec ov e ragiity §RRRE) aiRseat finarnciegnproects khat 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 fa@us 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
i mportant for Eur opeds i nduisgtsik éxpettedfimpdacisine ,

the Strategic Plan, through matching destinations in this Work Programme:

1 Global leadership in clean and climateutral industrial value chains, circular economy
and climateneutral digital systems and infrastructures (netwodega centres), through

innovative production and manufacturing processes and their digitisation, new business
models, sustainably-design advanced materials and technologies enabling the switch

to decarbonisation in all major emitting industrial sestoincluding green digital
technologies.

1 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 industrialniovation 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.

1 Sovereignty in dijital 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 ng technologies.

1 Globally attractive, secure and dynamic datile economy by developing and enabling

the uptake of the nexjeneration computing and data technologies and infrastructures

(including space infrastructure and data), enabling the Europegle smarket for data
with the corresponding data spaces and a trustworthy artificial inteligence ecosystem.
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1 Open strategic autonomy in conceiving, developing, deploying and using global space
based infrastructures, services, applications and data, ingludiby r ei nf or ci ng
independent capacity to access space, securing the autonomy of supply for critical
technologies and equipment, and fostering

1 A humancentred and ethical development of digital and induste@linologies, through
a twoway engagement in the development of technologies, empoweringsens! and
workers, and supporting social innovation.

In this Work Programme, a pilot is applied to a number of topics feprogrammed
partnerships, involvin@ lower funding rate of 60% (except for nprofit legal entities), in
order to enhance industrial contributions. It applies to topics starting above TRL 4 and
reaching TRLs 7 and 8.
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DESTINATION T CLIMATE NEUTRAL, CIRCULAR AND DIGITISED
PRODUCTION

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

T KSO @®lakingé Europe the first digitally led circular, climate -neutral and
sustainable economythrough the transformation of its mobility, energynstruction
and production systems. 6

1 KS O PRomoting an open strategic autonomy by leading the development of key
digital, enabling and emerging technologies, sectors and value chaitsaccelerate
and steer the digital and green transitions throughamgentred technologies and
i nnovations. 0

T KSO Dreating 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. 0

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

9 Global leadership in clean and climateneutral industrial value chains, circular
economy and climateneutral digital systems and infrastructures (networks, data
centres), through innovative productn and manufacturing processes and their
digitisation, new business models, sustaindiyledesign 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 growt h, in line with the EUG&S ne
Europeds ability to lead the twininestmenisiti o
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 reentr&ircular 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, soeet@s 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 argigital transition providing a green productivity premium to
discrete manufacturing, construction and enenggnsive industries, including process
industries. This will make an essential and significant contribution to achieving climate
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neutrality in theEuropean Union by 2050, and to the achievement of a circular economy. It

wi || also enhance the Uni onds open strateg
technologies. To achieve these goals, the activities in this Destination are complementary to
thoe 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 peoplethe@ Union and represents 22% of the

worl dés manufacturing outoput. The Unionds tr
billion (2019). Similarly, the construction ecosystem (driven mainly by SMES) offers 22
million jobs and contributes 10.5% of EX¥ global value added. 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% BU 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&B key issue for the manufacturing sector is

that its comfex supply and value chains are heavily affected by the current pandemic crisis,
and the sector needs to further develop resiience against financial and technical disruptions.

Il n addition, the Unionds pr oces ®siiegnocedandsits r i e s
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 hoarefaces two key challenges: a strong global
competition, and an environmental challenge. In particular, efiatggsive industries are
resource intensive, using extensive amounts of raw materials (often imported and fossil
based). In their operations ethgenerate 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 adiieve 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 rderiais 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-efatfe waste into secondary
raw materials leading to the same quality outpuhé newly produced materials.

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

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

absormption rate fodigital 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 B61BEBRBD-9DD7-

72F1FAA836E36515 52243.pdf
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1 Accelerate the twin green and digital transition of the manufacturing and construction
sectors;

i Create a new greefiexible 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 CQ emissions and waste in these sectors, and enhance the durability,
reparability and reeycling of products/components. It will also ensure better and more
efficient use of constructiegenerated data to sustain competitiveness and greening of
the sector;

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

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

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

1 Contribute to a substantial reduction of waste and €@issions, turning time into
alternative feedstocks to replace fodmiked 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 tdesnto 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 06do rdcComplargenedds tolze adsesdeadbotmidr pr i
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 tevisaged 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&l investments will be needecteTte
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 stsotw dihler
clusters in Pillar 11, notably Cluster 5 for the activities related to the integration of renewables

4 as perAtticle 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 Il of Horizon Europe given the strong role of &M 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 DgitKICs); 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 Bauhauthis is about designing sustainable ways of living, situated at
the crossroads between art, culture, social inclusion, science and technology. This includes

R&l on manufacturing, construction, advanced materials and the cir@danomy
approaches.

Business cases and exploitation strategies for industrialisatioifhis section applies only

to those topics in this Destination, for which proposals should demonstrate the expected
impact by including #&usiness case and exploitatioreségy for industrialisation

The business caseshould demonstrate the expected impact of the proposal in terms of
enhanced market opportunities for the participants and enhanced manufacturing capacties in
the EU, in the short to medium term. It shouldsalibe 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 aeffsttive manner; and describe the
expected market position and compeditadvantage.

The exploitation strategyshould 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 78, a credible strategy to achieve future -Bdhle manufacturing in the EU is
expected, indicating the commitments of the industrial partners after the end of the project.

Activities beyond R&l investments will be needed to realise the exgeintpacts: 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 commercimisaof 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 deselon the different projects. This material
should be tested and be scalable, and can potentially sealgd through the European
Social Fund Plus (ESF+). This will help the European labour force to close the skill gaps in
the relevant sectors and ocatipnal groups and improve employment and social levels
across the EU and associated countries.

The topics serving these objectives are structured as follows:

1 Green, flexible and advanced manufacturing
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1 Advanced digital technologies for manufacturing
1 A newway to build, accelerating disruptive change in construction

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

1 Enabling circularity of resources in the process industries, including waste, water and
CO,/ICO

1 Integration of Renewables and Electrification in process industry

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

Call Budgets (EUR| Deadiine(s)
million)
2021 2022
HORIZON-CL4-2022:TWIN-TRANSITION-01 | 402.60 23 Sep 2021
HORIZON-CL4-2022TWIN-TRANSITION-01 321.50 | 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 milion) Deadline(s)
2021 2022
HORIZON-CL4-202:TWIN- 403.00 23 Sep 2021
TRANSITION-01
HORIZON-CL4-2022TWIN- 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(8)

Topics Type | Budgets| Expected | Number
of (EUR EU of
Action | milion) | contribution | projects
per project | expected
(EUR to be
milion)® funded

2021

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

HORIZON-CL4-2022TWIN-TRANSITION- 1A 28.007 | 8.00 to| 3
01-01 10.00

HORIZON-CL4-2022TWIN-TRANSITION- IA 27.00 8.00 to| 3
01-02 10.00

HORIZON-CL4-2022TWIN-TRANSITION- RIA 26.00 5.00 to 7.00| 4
01-03

HORIZON-CL4-2022TWIN-TRANSITION- RIA 20.00 4.00 t06.00 | 4
01-05

HORIZON-CL4-2022TWIN-TRANSITION- A 18.008 | 4.00 to 6.00| 3
01-07

HORIZON-CL4-2022TWIN-TRANSITION- IA 24.00° | 4.00 to 8.00| 3
01-08

HORIZON-CL4-2022TWIN-TRANSITION- A 15.00 Around 3

5 The DirectorGeneral responsible for the call may decide to open the call up to one month prior to or
afterthe evisaged date(s) of opening.
The DirectorGeneral responsible may delay the deadline(s) by up to two months.
All deadlines are at 17.00.00 Brussels localtime.
The budget amounts are subject to the availability of the appropriations provided for in ¢nal gen
budgetofthe Unionforyears 2021 and 2022.

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

’ Of which EUR 15.94 miilion fromthe 'NGEU' Fund Source.

8 Of which EUR 10.19 miillion fromth&GEU' Fund Source.

® Of which EUR 13.52 million fromthe 'NGEU' Fund Source.

Part 7- Page24 of 512



Horizon Europe- Work Programme 2022022
Digital, Industry and Space

01-10 5.00
HORIZON-CL4-202: TWIN-TRANSITION- RIA 21.00 6.00 to|3
01-11 10.00
HORIZON-CL4-202:TWIN-TRANSITION- RIA 24.00 | 8.00 to| 3
01-12 10.00
HORIZON-CL4-202: TWIN-TRANSITION- RIA 28.0010 | 8.00 to| 3
01-14 12.00
HORIZON-CL4-202:TWIN-TRANSITION- CSA | 2.00 Around 1
01-16 2.00
HORIZON-CL4-202:TWIN-TRANSITION- 1A 39.0011 { 12.00 to| 3
01-17 18.00
HORIZON-CL4-202:TWIN-TRANSITION- A 28.0012 | 6.00 to 8.00| 3
01-18

HORIZON-CL4-202:TWIN-TRANSITION- 1A 14.00 4.00 t0 5.00( 4
01-19

HORIZON-CL4-202:TWIN-TRANSITION- A 36.0013 | Around 3
01-20 12.00
HORIZON-CL4-202: TWIN-TRANSITION- 1A 39.00 12.00 to| 3
01-21 18.00
HORIZON-CL4-202:TWIN-TRANSITION- IA 14.0014 | 4.00 to 5.00| 3
01-22

Overall indicative budget 403.00

General conditions relating to this call

Admissibility conditions

The conditions aredescribed in Generd
Annex A.

Eligibility conditions

The conditions are described in Gend
Annex B.

Financial and operational capacity and

The criteria are described in General Anr

10 Of which EUR 15.64 million fromthe 'NGEU' Fund Source.
1 Of which EUR 19.27 million fromthe 'NGEU' Fund Source.
2 Of which EUR 14.94 million fromthe 'NGEU' Fund Source.
13 Of which EUR 19.63 million fromthe '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 Ge nefainex
D.

Documents The documents are described in Geng
Annex E.

Procedure The procedure is described in Geng
Annex F.

Legal and financial setip of the Grant The rules are described in General Annex

Agreements

Green, flexible and advance d manfacturing

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) (I1A)

Specific conditions

Expected EU The Commission estimates that an EU contribution of between
contribution per | 8.00 and 10.00 million would allow these outcomes to be addrd
project appropriately. Nonetheless, this does not preclude submissior]

selection of a proposal requestidifferent 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 thg
Readiness Level | of the projecti seeGeneral Annex B.

Expected OutcomdProjects are expected to contribute to the following outcomes:

1 Provide safe, highly flexible, reconfigurable and modular solutions, allowing fast

response to repurposing changes in production requirements, reduc sigecalnly
programming effort and configuration time for new products;

1 Demonstrate significant improvements towards a meaningful and seamless social
collaboration in teams of human workers, autonomous agents and robots by exploiting
the latest advancemerits Al, robotics and Social Sciences and Humanities (SSH);
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i Create a network of opeaccess pilots to allow new users, especially students,ugiayt
representatives from the makersd community
and to enable data akdowledge 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 datdriven manufacturing lines.

Projects should seize the opportunities arising from the latestdftitie artdevelopments in
Al and robotics to deploynteligent and autonomous systems for flexible production.

Research activities should be mdisciplinary and address all of the following areas:

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

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

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

9 SSH should provide a variety of humeentric approaches to develop smooth
collaboration in thehumanmachine 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 culiral concerns of endsers and workers , while taking into consideration
a gender and intersectional perspective;

1 Demonstrate results in at least three lesgale industrial useases, 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 sharig 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 Euragan, 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 earogrammed 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
contribution per 8.00 and 10.00 million would allow these outcomes to be addré
project appropriately. Nonetheless, this does not preclude submissior

sdection of a proposal requesting different amounts.

Indicative budget | The total indicative budget for the topic is EUR 27.00 milion.

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

Legal and financial | The rules are described in General Annex G. The follov
setup of the Grant | exceptions apply:

Agreements The funding rate is up to 60% of the eligible costs. This funding
applies both to members and nomembers of the partnership, excq
for nonprofit legal entities, where the funding rate is up to 1009
the total eligible costs.

Expected OutcomdProjects are expected to contribute to the following outcomes:

1 Demonstrate aignificant increase of sustainable production through improved control
systems and nedestructive inspection methods;

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

i Createnew diagnostic methods for-8tu monitoring of industrial production;

1 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 holisti@appro

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 firaldou ¢ t and -enabl e
tmer i ght 60 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 denonstrable transition to a sustainable production, and should include addtional

elements such as lifeycle analyses and environmental assessments.

The system improvements should address the integration of control systems adtlidéor in
nondestructive ispection methods in demonstrative -aseses 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 dataharing 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.

Resarch 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 shald 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 garogrammed European Partnership Made in Europe.

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

Specific conditions

Expected EU The Commission estimates that an EU contribution of betwdéR
contribution per | 5.00 and 7.00 million would allow these outcomes to be addrg
project appropriately. Nonetheless, this does not preclude submissior]
selection of a proposal requesting different amounts.

Indicative budget| The total indicative budget for the topic is E2B.00 milion.

Type of Action Research and Innovation Actions

Technology Activities are expected to start at TRt43and achieve TRL 6 by the e
Readiness Level | of the projecti see General Annex B.
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Expected OutcomdProjects are expected to contriduio the following outcomes:

1 Reinforcing European industry as leader in agile, green manufacturing through the
application of lasebased technologies;

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

T 1 mproving the environment al sustaitimabi | it
rightdé processes with 30% | ower consumpt i
art.

Scope Machine toolsinclude various laselbased technologies such as milling, turning,
grinding, laser processing, surface treatment, sintering, forming and additive manufacturing.
Projects funded under this topic should integrate sifthe-art highpower lasers and
tailored beams together with quality sensors and real time monitoring systems into advanced
manufacturing and renanufacturing tools.

Known research challenges are amongst others the transmission of very high average and
peak power laser radiation without losisdistortion including in the ultraviolet, mid and far
infrared spectral range, powerful optical fibres, programmable beam guidance, maximum
positional fle xibility, free choice of energy distribution, rapid quantitative feedback and beam
distribution systms with submicrometre resolution and high performance. A further research
challenge is the integration of quality sensors in Hosesed manufacturing. These produce a
vast amount of data with a need for dedicated signal processing. Edge devicesfwith sel
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 bulilon 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 aseek collaboration with existing projects and develop synergies
with other relevant European, national or regional initiatives, funding programmes and
platforms.

This topic implements the garogrammed European Partnership Made in Europe and
activities poposed 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) (RIA)

Specific conditions

Expected EU The Commission estimatesathan EU contribution of between EU
contribution per | 4.00 and 6.00 million would allow these outcomes to be addrsg
project appropriately. Nonetheless, this does not preclude submissior]

selection of a proposal requesting different amounts.

Indicative budget| The totalindicative budget for the topic is EUR 20.00 milion.

Type of Action Research and Innovation Actions

Technology Activities are expected to start at TRL 4 and achieve TRL 6 by thg
Readiness Level | of the projecti see General Annex B.

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

1 Demonstrate relevant scale production of innovativebased products to substitute
traditional materials with high environmental footprint;

9 Develop products with similar or better mecharnigphysical and chemical properties,
while having a substantially lower environmental footprint and being sustainable, non
toxic and recyclable when compared to4hambased materials;

1 Demonstrate disruptive innovation of Hiased materials production at least three
different manufacturing value chains;

9 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. Twentyirst century manfacturing 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 multidiscimary research field combining engineering, physics, chemistry,
biology, material science, which allow the production of-lésed products. Particularly
interesting with respect to the green transition of the economy are sustainable products made
from bib-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 {based materials should increase substantially in daler

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, packagingnd textile industries.

Research activities should address the following areas:
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1 Optimisation and improvement of smart manufacturing processes, e.g. addiive
manufacturing, injection moulding, extrusion etc., to unlock the full potential ef bio
basedmaterials, such as carbgositive bioplastics, biopolymers and other fitbased
materials (e.g. celluloskased components and masipesed components);

1 Use of carbon positive bibased materials, such as composite, rubber, plastics, in
different product to achieve high technical properties while lowering the environmental
footprint;

1 Combine the use of different bimased materials to facilitate refurbishing and re
manufacturing of products to achieve circularity by design

1 Adapt existing or new characigation methods and quality controls for the-based
materials in different formats and for new and regenerated products;

1 Support the creation of a skilled workforce, through training/qualification of personnel,
capable of using and implementing biomatdsased manufacturing activities;

1 Demonstrations and use cases for transitions towards green manufacturing technologies
incorporating biebased materials with a significant reduction in the environmental
footprint across the entire manufacturing andfadpct lifecycle.

9 Address standardization activities of {ilased materials and adapted characterisation
methods and quality controls for bimsed materials in their different formats and
applications.

Proposals submitted under this topic should incladaisiness 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 strateggkiits 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, fundingrgnages and
platforms.

This topic implements the garogrammed 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 Int elligence 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
contribution per | 4.00 and 6.00 million wouldillow these outcomes to be addres
project appropriately. Nonetheless, this does not preclude submissior]

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 thg
Readiness Level | of the projecti see General Annex B.

Expected OutcomeProjects are expected to contribute to the following outcomes:

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

1 Improving the environmental sustainability of industrial production;

1 Improving the agility of European industry and its lieecy to external and internal
influences;

1 Integrating stat®f-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 expdojpdtential 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 sustainabilityilitggand 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 sensedrfrthe 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 emaieats 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

Part 7- Page33of 512



Horizon Europe- Work Programme 2022022
Digital, Industry and Space

using reduced resources for the training of ddorithms. 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 intte 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 tbi¢ 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 elevant European, national or regional initiatives, funding programmes and
platforms.

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

In this topic the integration of the gender dimensiox ¢gsed gender analysis) in research and
innovation content is not a mandatory requirement.

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

Specific conditions

Expected EU The Commission estimates that an EU contribution of between
contribution per | 4.00 and 8.00 million would allow these outcomes to be addrsg
project appropriately. Nonetheless, this does not preclude submissior]

selection of a proposal requesting differentoants.

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 thg
Readiness Level | of the projecti see Generahnnex B.

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

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

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

Expected OutcomdProjects are expected to contribute to the following outcomes:
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i Establishing European industry as leader in sustainabledda&én manufacturing and
proces 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
industial network;

1 Improving the agilty of European manufacturing industry and increase its resiliency to
external shocks, including with agile, secure and da@yplement norpublic 5G
systems, leading to more resilient production processes;

1 Demonstrate theise of open systems and qualified open source software tools for data
monitoring & collection as well as data analytics;

9 Foster industrial data and distributed computing standardisation;

i Faciltate the development of technologies requiring only minimaihitrg of the
industrial workforce.

Scope Fully reaching the opportunities of sharing and exploiting industrial data, including
deep industrial datg requires to strike the right balance between storing and handling data
centrally in the cloud ofocally at the edge of industrial network. Such a balance has to take
into account not only efficiency but also the reade requirements and cybersecurity aspects
as well as the ability to systemically integrate and upgrade operational technology to the
innovative developments in (s@lfconfiguration, therefore building a flexible industrial
Internet for distributed control and modular manufacturing while keeping theldwgth of
reliability and safety required by the manufacturing sector.

Computing, strage 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, \aithin
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 {fdrivdata
industrial environments:

1 Development of technologies am#finition 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 indtsal areas and organisational models that facilitate
cooperation and collaborative product and service design among industry players
faciltating industry agreements.

5 In this context, fAdeep industrial datao means de
data used in a manufacturingachine or a logistic process), and not normally shared across the value
chain.
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1 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
indudrial 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
busiress models for private 5G networks. In particular, projects should offer
opportunities for new players that have their main focus onputtic (campus)
networks (NGN) for connected industries and in particular automation applications.
Projects will aim atZero-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, OB@ and Administrative Shell (AAS) as well

as further development on top of these Industrial Internet standardsemadrtherent 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 strateg
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
presentedassociating 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 implemats the cegprogrammed 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 newway to build, accelerating disruptive changen construction

Proposals are invited against the following topic(s):
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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
contribution per | million would allow these outcomes to be addressed approprig
project Nonetheless, this does not preclude submission and selection

proposal requesting different amounts.

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

Type of Action Innovation Actions

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

Expected OutcomdProjects are expected to contribute to the following outcomes:

i Efficiency and productivity gains in design and construction processes;

1 Fewer errors in planning, design and construction processes;

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

1 Improved build quality and resource efficiency in construction, in line with the aims of
the New European Bauhaus inttiatife.

Scope There is a need to develomprnect 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 informatioguch 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 genered 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:

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

16 https://europa.eu/neguropearbauhaus/index_en
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Demonstrate new tools and solutions for the stogpngcessing, 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 formatddressing 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, wheretrelatvaother
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, rayiomnational 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 aui®riProposals should
ensure that spatial information, where relevant, aligns with the aims of the INSPIRE
Directivel’;

Ensure that the new solutions developed can handle a wide variety of relevant data, for
example spatial and location data relating te 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; utilties and servinekiding 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 makese of disruptive technologies such as Artificial
Inteligence, 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 deplowntestandards, 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, researchenmsjustry 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 constmedaitad

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 projéét

17
18

Seehttps://inspire.ec.europa.eu/abmgpire/563
Seehttps://cordis.europa.eu/project/id/856943
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9 Address the potential for upskilling and-skilling of the construction value chain as a
result of the innovation;

i Contribute to an EkWide framework for the digitalisation and automation of machine
readable permits and compliance checks for construction works, including by
collaborating with similar piiects including those funded under this call;

9 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 introddion to this Destination.

Finally, proposals

synergies

should provide contributions to relevant standards and seek to ensure
with the Ho r ipogrammed PParmgrship. BrBposals t 4 P e

may address any or all types of buidings and inftastire as appropriate.

HORIZON -CL4-2022-TWIN -TRANSITION -01-11: Automated tools for the
valorisation of construction waste (RIA)

Specific conditions

Expected EU
contribution per
project

The Commission estimates that an EU contribution of between
6.00 and 10.00 million would allow these outcomes to be addre
appropriately. Nonetheless, this does not preclude submissior]
selection of a proposal requesting different amounts.

Indicative budget

The total indicative budget for the topic is EUR 21u6ilion.

Type of Action

Research and Innovation Actions

Technology
Readiness Level

Activities are expected to start at TRL 4 and achieve TRL 6 by thg
of the projecti see General Annex B.

Expected OutcomdProjects are expected to contribute toftilewing outcomes:

1 Increase significantly the construction and demolition waste (CDW) utilisation (at least
80% weight in line with the current waste Directive 2008/98/E&s amended by
Directive 2018/852% by cascade approach includinguse, recycle rd transformation

of waste into

secondary products in full cooperation between construction and waste

management companies

I Provide new

value chain and sustainable business models for construction waste

reduction mobilising cross sectorial actors;

1 Implementappropriate tracing of material and /or component along the new value chain.

19 Directive 2008/98/EChttps://eulex.europa.eullegaontent/EN/TXT/?uri=celex%3A32008L0098
20 Directive 2018/851https://eudex.europa.eu/legalontent/ EN/TXT?uri=celex32018L0851
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1 Increase by 50% the reusability of construction products post demolition and reduce the
down cycling of construction waste by facilitating modular dismantling of complex
constrution products;

1 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);

i1 Develop holistic and replicable solutions for more circular and climate neutral
construction materials and activities involving upstream and didream actors.

Relevant indicators and metrics, with baseline values, should be clearly stated in thal.propos

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 ege@8sionin 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 guaétavaste 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/deonstruction and optimizeite 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 separationieyasnd faster, e.g. by combining with automated equipment
and robots.

Proposals should:

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

1 Develop automated solutions for-denstruction and waste separation process;

1 Implement crossectorial holistic solutions involving glass, concrete, steel, ceramics
nonferrous, etc. from the construction product and material side but also waste
management, transportation and construction equipment and machinery side;

1 Produce all required training material for the proper use of the developed technologies
The contentshould be sufficiently inclusive and encompass the diversity of different
users;

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

1 Besides the new solutions benefits, safety should be considered (on consisseies)
hazardous materials, etc.)

1 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 aredolifg learning programmes. The
projects should provide contributions to relevant standards or best practices.

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

Proposals submitted under this topic should include a bsseese 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
contribution per | 8.00 and 10.00 million would allow these outcomes toaderesse(
project appropriately. Nonetheless, this does not preclude submissior]

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 Aaris

Technology Activities are expected to start at TRL 4 and achieve TRL 6 by thg
Readiness Level | of the projecti see General Annex B.

Expected OutcomdProjects are expected to contribute to the following outcomes:

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

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

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

1 Increase the wellbeing of the construction workforce concerned.

Scope There is a global tred 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 accidprane sectors in the Europe. Therefore, the use of
technologies such as additive manufacturing, autonomous vehicles andn hrobot
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 degfedigitalisation 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:

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

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

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

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

1 Proposals should consider the development of learning resources for the current and
future generations of employees, with the possibilty to integrate them inngxisti
curricula and modules for undergraduate level and lifelong learning programmes;

1 Identify additional breakthrough technologies bearing an emerging serious risk of import
dependency;

1 Contribute to the development of new relevant standards or updatestofgexines.

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
particdar 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 -TRAN SITION -01-14: Deploying industrial-urban
symbiosis solutions for the utilization of energy, water, industrial waste and bproducts
at regional scale (Processes4Planet Partnership) (RIA)

Specific conditions

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

selection of a proposal requesting different amounts.

Indicative budget| The total indicative budget for the topic is EUR 28.00 milion.

Type of Action Research and Innovation Actions

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

If projects use satelltbasel earth observation, positioning, navigati
and/or related timing data and services, beneficiaries must make

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

Technology Activities are expected tstart at TRL 4 and achieve TRL 6 by the eng
Readiness Level | the projecti see General Annex B.

Expected OutcomédProjects are expected to contribute to the following outcomes:

91 Deploy exemplary pilot solutions of the Industfiddban Symbiosis (US) concept,
making the flows of energy, waste and water circular; and achieving-zezar GHG
emissions and neaero water discharge;

1 Reduce by 50% (in weight or volume) industrial waste generation and reduce

significantly the associated GHG emissions, byuseng and trarierming waste, by
products and sidstreams into new resources or raw materials;

1 Plan a list of actions to overcome nmcthnological barriers for exploitation of cress

company symbiosis (i.e. waste regulations, standardisation, confidentiality and

compliance, ownership, fair sharing of benefits, acceptance of the concept);

1 Set up facilitation services for helping imple mentation of symbiotic processes directed to

local authorities, and relevant businesses, private/industry actors, especialy SMEs;
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91 Develop lest practices for knowledggharing on technological and ntechnological
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 outcmes to support the implementation éd§;

1 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);

1 Implement actions to facilitate réflans 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 devefppifexible learning resources.

1 Implement a social innovation spaff actior?! 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 Europea@ommission 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 solutioss 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;fmoducts 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 anta bleabby products

is crucial and wil 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 (combiningexioaustive ly
energy, process and manufacturing industries) in pilot industrial settings. Projects are
expected to address several but not necessarily all following aspects:

1 A broad crosssectorial 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;

9 Crosscutting solutions (processes and eaogmt) 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 socialinnovation s pioff action may not necessarily encompass a commercial activity.
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1 Process (rgdesign ad adaptation to integrate new processes (energy and material flow
coupling, infrastructure and logistics) and create new synergies between sectors;

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

1 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 respecty the technical limitations, economic interests of the
producers and the interests of citizens;

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

1 Assessment nteodologies 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 140)0and existing best practices;

1 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);

9 Tools to support compaas 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);

i Study social aspects of the community and its improvement through-th& Wwhere
demonstration pilot is located (social innovation, underdevelopment, job quality gender
and inclusiveness perspective);

9 Create societal awareness through a participative approaahlyl@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 Dieation. Interoperability for data sharing should be
addressed.

Clustering and cooperation with other selected projects under thisautbggy 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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strongly encouraged, see also Industrial Symbiosis Report from March

Id that could bring mutual benefit from different perspecti

This topic implements the garogrammed 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

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

Indicative budget

The total indicative budget for the topic is EUR 2.00 milion.

Type of Action Coordination and Support Actions
Eligibility The conditions are described in General Annex B. The follow
conditions exceptions apply:

If projects use satelltbased earth observation, positioning, navigaf
and/or related timing data and services, beneficiaries must make

Copernicus and/or Galileo/EGNOS (other data and services

additionally be used).

Expected OutcomeProject is expected to contribute to the following outcomes:

i 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 urbarsymbiosis (1US), towards building new circular value chains;

1 Provide upto-date support to the H4AC by collecting and evaluating knowledge, tools,
models and solutions and making them accessible to the community, preparing training
material dedicated to circular préiohers that can drive the H4C roll out across Europe;

9 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 #hdefinition of gaps to be closed in order to reach the expected

impact.
2 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/publicatidetail~/publication/f26dfd136288-11eab73501aa75ed 71al
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1 Analyse collaboration models, nad@chnological barriers, tools, technologies and
existing solutions for -US and circularity, especially those from previously funded
projects;

1 Provice a stateof-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 Reaidess Level, SRL}* and a number of specific scenarios for the
technology and process implementation;

i 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 addénded funding
strategy, targeting the accomplishment of 2050 Green Deal Goals;

1 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;

i Stimulate pblic and private investments in circular economy projects;

1 Set up an effective collaboration with stakeholders represented in the P4Planet
partnership, including negovernmental associations, and provide a solid plan for the
continuation and sefinancng of ECoP after the completion of the project;

1 Drive and coordinate businessterritory relationships in the area in which the H4C, or
neighbouring H4C, are located (i.e. with authorities, SMEs, associations, educational
organisations, civii society, @J.

Scope Circularity is an essential part of the industry transformation towards climate
neutrality and longerm competitiveness. H4C are defined as -fifsé-kind, lighthouse
demonstrator plants of commercial size implementing industrial symloosidan 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 theiple mentation 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 sot#e 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 andctbramunity 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 withethactivities of relevant European Partnerships,
such as P4Planet.

24

Industrial symbiosis report published in March 2020
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The ECoP should:

|l

Gather, evaluate and synthesise stdtthe-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;

Characterise, classify and evaluate systematically symbiosis and circtddaisyd
solutions with a conant update of symbiosis and circulatiglated solutions;

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

Analyse in detail suitable regions/areas in the EU for H4C impiamien. The
regions/areas to consider should involve all alternative resource streams relevant for
process industries as potential source of feedstock or as utiltigS, dcenarios and
infrastructures that are already in place; scrutinisge@stmentscenarios (combination

of public and private means) to reach high Symbiosis Readiness Levels (SRL).

Analyse proven involvement of regions and local communities;

Identify highpotential 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 authanite
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,cathnal
institutions and civil society on circular economy beyond 2026;

The H4C 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;

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

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

Provide support and advice to the community members, as well as, tutorials and learning
framework aboustateof-the-art solutions (for technical and ntechnical problems);

Promote the role and service of enablers/facilitators as a new type of service to industry,
regions and civi society;
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9 Support the transfer of knowledge, tools and innovation acrassH#C, and the
programming groups or dwbc task forces;

1 Engage with stakeholders, such as, universities or other educational institutions to
faciltate the training of circular practitioners. These practitioners should have- an in

depth understanding 6fUS, the statef-the-art tools and databases and newest business
models;

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

1 Enable and regularly update evaluation eé)$ projects by providing stesmatic
knowledge on gaps and potential impacts, and favour connection with regions/areas of
high potential for a first successful implementation of a H4C;

1 Identify potential sites for setting up emerging new hubs based on mapphtgSoaihd
circular actrities as a continuous update and extension of theimplEmentation
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 informadiwh full
collaboration to the ECoP platform.

Clustering and cooperation with other selected projects under thisautdgsy call and others
in HE, and with European initiatives (as for example Circular Cities and Regions Initiative
(CCRI) and European iCular Economy Stakeholder Panel (ECESP)), building on existing

H2020 project® is strongly encouraged, see also Industrial Symbiosis Report from March
202025,

This topic implements the garogrammed 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 forindustry (Processes4Planet Partnership)A)

Specific conditions

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

selection of a proposal requesting different amounts.

5 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/publicatidetail~/publication/f26dfd11628811eab73501laa75ed71al

Part 7- Paget9of 512


https://op.europa.eu/en/publication-detail/-/publication/f26dfd11-6288-11ea-b735-01aa75ed71a1

Horizon Europe- Work Programme 2022022
Digital, Industry and Space

Indicative budget

The total indicative budget for the topic is EUR 39.00 million.

Type of Action

Innovation Actions

Eligibility conditions

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

If projects use satelltbased earth observation, positionif
navigation and/or related timing data and services, beneficiaries
make use of Copernicus and/or Galileo/EGNOS (other data
services may additionally be uged

Technology
Readiness Level

Activities are expected to start at TRL 5 and achieve TRL 7 by thg
of the projecti see General Annex B.

Legal and financial
setup of the Grant
Agreements

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

The funding rate is up to 60% of the eligible costs. This funding
applies both to members and nme mbers of the partnership, excq
for non profit legal entities, where the funding rate is up to 1009
the total eligible costs.

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

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

landfill;

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

1 Develop concepts enabling 100% utilisation of Renewable Energy Sources (e.qg.

electrified processes), coping with potential fluctuations in the energy supply;

1 At least 60% GHG emissiongductions 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, suchpaskaging, 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 beefits avoiding the disposal in landfil.

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 utems 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.

|l

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;

The processes addressed can be single or-stefii(eg. pretreatment, 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, hydrogem|sf, fibores, materials, fertiisers, etc.);

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

Demonstration of the improved environmental footpohtthe proposed products and
processes, as wel 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,;

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

Demonstration of the proposed concepts in angtiilly 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.

Proposals should consider the-amsign of learning resources &her 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 resoursksuld integrate the
identification of new skills and should propose innovative learteaghing methods

that meet regional social needs and have a high potential for replication.

Proposals submitted under this topic should include a business caslitdten 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 garogramme 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 The Commision estimates that an EU contribution of between H
contribution per 6.00 and 8.00 million would allow these outcomes to be addre
project appropriately. Nonetheless, this does not preclude submissior

selection of a proposal requesting different amounts.

Indicativebudget The total indicative budget for the topic is EUR 28.00 milion.

Type of Action Innovation Actions
Technology Activities are expected to start at TRL 5 and achieve TRL 8 by
Readiness Level end of the project see General Annex B.

Legal and financial | The rules are described in General Annex G. The followy
setup of the Grant | exceptions apply:

Agreements The funding rate is up to 60% of the eligible costs. This funding
applies both to members and nmembers of the partnership, excq
for nonprofit legal entties, where the funding rate is up to 1009
the total eligible costs.

Expected OutcomeProjects 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:

1 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;

1 Improve energy and resource efficiency andrease utilisation of renewable energy
sourced’ in metallurgical processes to substitute fossil fuels;

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

i Efficient integration of renewable energy sowgceonsidering also their intermitte ncy
and the possibility to offer demainesponse flexibility.

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

Scope This topic covers carbon direct avoidance techneldeading to significant GO
emission reduction in the steel sector.

2 Biomass utilisationin line with the objectives ofthe EU BiodiverSirategy.
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The Commi ssionés Strategic Vision AA, Clean
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/hydrogdrased metallurgy. While energy intensity has reduced
significantly over the past decades, the steel industry remains a large source of gmigsion

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 G@eductions of up to 95% by 2050 cpaned to 1990 levels.

There is no one solution to achieve @0, 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 presenéee 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:

1 Replacement of fossil carbon energy by renewable (hydro/wiad)jsekectricity in iron
and steelmaking;

91 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 CQ neutral steelmaking;

1 Improvement of plasma melting processes with improved electrode technologies using a
plasma torch or plasma smelting reduction leading te r€Quction compared to fossil
based fuels;

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

1 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 theogprogrammed 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 yeld 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
contribution per 4.00 and 5.00 million would allow these outcomes to be addrg
project appropriately. Nonetheless, this does not preclude submissiol

selection of a proposal requesting different amounts.

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

Type of Action Innovation Actions
Technology Activities are expected to start at TRL 6 and achieve TRL 8 by
Readiress Level end of the project see General Annex B.

Legal and financial | The rules are described in General Annex G. The followy
setup of the Grant | exceptions apply:

Agreements The funding rate is up to 60% of the eligible costs. This funding

applies both to members and nmembers of the partnership, excq
for nonprofit legal entties, where the funding rate is up to 1009
the total eligible costs.

Expected OutcomdProjects are expected to contribute to the following outcomes:

)l

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) reachig 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 4guality scrap grades into high quality steel
grades;

Progressively replacing the use of ym@nsumer scrap grades with high quality clean
scrap grades;

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

Reducing the environmental impact by mmizing CQ, 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 reductionof 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 C@emission derived by extraction and transportation of natural
resources as well asansportation and landfil of industrial waste;

o the generation of COneutral 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.

Develop novel technologies for onsite characterization (@@nmand physical) of
ferrous materials to help standardization of charge managing practice;

Confirming the replicability of the demonstration plant in most of EU steel shops.

Relevant indicators and metrics, with baseline values, should be clearlyisttiegroposal.

Scope R&l areas that needs to be tackled should address some of these aspects:

T

Selection and integration of best available and applicable technologies to reduce
impurities in postconsumer scrap before melting together with scrap yamhgsmne nt
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 timeingdG;
emissions due to lower energy need with respect teoren

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

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 characterizatidremical
composition and physical properties);

Development and implementation of highly efficient technologies for recovering metals
and mineral fraction from steelmaking residues, including those coming frelbadé¢d
metallurgy ones, with high metallic ooxidic fractions; two possible ways are
envisioned, whereas the first one is based on cooling and mechanical steps, such as wet
or dry granulation follbwed by phase separation; the second one relies on a direct

recycling of residues in existing productignocesses or in dedicated pyrometallurgic
melting and reduction units;

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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1 Enabling the use of obtained Hpyodicts in higher value applications (i.e. filtering,
coating, additive manufacturing, material for £5@questration, heat accumulator);

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

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

This topic implements the garogrammed European Partnership on Clean Steel.

In this topic the integration of the gder 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)

Specifc conditions

Expected EU
contribution per
project

The Commission estimates that an EU contribution of around EUR
million would allow these outcomes to be addressed approprig
Nonetheless, this does not preclude submission and selectignaf@sal
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 follov
conditions exceptionsapply:

strategic assets, interests, autonomy, or security, hamely to increa
resilience in raw materials supply chains for EU industrial value ch
and strategic sectors to enabteit green and digital transition and
reduce dependence of extractive activities on carbtated energy
sources and process emissions, participation to the topic is limited tg
entities established in Member States, associated countries, (
cowntries, African Union Countries, and MERCOSUR, CARIFORU
and Andean Community.

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

The above exception is aligned with the Communication (2020) 47
Critical Raw Materials Resilience, on the need to develop stra
international partnerships on raw materials.

order to achieve the expect
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Technology Activities are expected to start at TRL 5 and achieve TRL 7 by the €
Readiness Leve| the projecti see General Annex B.

Expected Owiome 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.

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

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

91 Develop methods, technologies and processes for mining and processing aiming at
significantly decreased emissions (£dd oher emissions);

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

i 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 foltpaations of the EU
action plan on Critical Raw Materidls

1 Use Horizon Europe funding for research into mining processes with minimal impact on
the environment and lfeycle assessment;

9 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 carbomelated 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 dgesd through industriallyand
userdriven 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 industaiadly
userdriven multidisciplinary consortia covering theleneant 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 TRiZ% & credible stragy to achieve

future fullscale 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
projectsco-operation, consultations and joint activities on crosting 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 earmppkdpeate
resources accordingly.

Actions should also contribute to improving the awareness of relevant external stakeholders
and the general public across the EU and inlBdh countries of project6
importance of raw materials for sotjethe 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 dimensiox ¢gsed 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: Designand optimisation of energy
flexible industrial processes (Processes4Planet Partnership) (1A)

Specific conditions

Expected EU The Commission estimates that an EU contribution of between
contribution per 12.00 and 18.00 million would allothese outcomes to be addres;
project appropriately. Nonetheless, this does not preclude submissiol

selection of a proposal requesting different amounts.

Indicative budget | The total indicative budget for the topic is EUR 39.00 milion.

Type of Action Innovation Actions

Technology Activities are expected to start at TRL 5 and achieve TRL 7 by
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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 fadigy
setup of the Grant | exceptions apply:

Agreements The funding rate is up to 60% of the eligible costs. This funding
applies both to members and ame mbers of the partnership, excs
for nonprofit legal entities, where the funding rate is up to 1009
the total eligible costs.

Expected OutcomdProjects are expected to contribute to the following outcomes:

1 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;

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

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

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

Relevant indicators and metrics, with baseline values, should beyd¢stdd 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 adapthe 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 d@inate 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 flexibilty and efficient energy stoeagre 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 stbré 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 fexibilty 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), whiahll enable industries to provide flexibilty services.
Powerful digital twins based on suitable combinations of analytical models, plygsies 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 madfent systems
technologies.

Moreover, the direct integration of renewable energy generation and the higher overall
efficiencies will require further flexibility solutions in process industries. @nghergy

storage or conversion in the form of electricity, heat or other energy vectors can further
increase an installationds flexibility.

Proposals should address the following aspects:

1 In an existing process, identification of potential flexibility tladlbws an efficient and
competitive operation;

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

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

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

i 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 wheneverelevant and feasible;

1 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, proposalsidhoclude 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 specffically target the collaboration whdr o
European projects on energy flexibility in their work plan (for example, a dedicated work
package or task).
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particular with US and Canada.

This topic implements theo-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 Seel process
production to prepare for the transition towards climate neutrality (Clean Steel

Partnership) (1A)

Specific conditions

Expected EU
contribution per
project

The Commission estimates that an EU contribution of between
4.00 and 5.00 milliorwould allow these outcomes to be addreg
appropriately. Nonetheless, this does not preclude submissiol
selection of a proposal requesting different amounts.

Indicative budget

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

Type of Ation

Innovation Actions

Technology
Readiness Level

Activities are expected to start at TRL 6 and achieve TRL 8 by
end of the project see General Annex B.

Legal and financial
setup of the Grant
Agreements

The rules are described in General Anné& The following
exceptions apply:

The funding rate is up to 60% of the eligible costs. This funding
applies both to members and rmembers of the partnership, excq
for nonprofit legal entities, where the funding rate is up to 1009
the total agible costs.

Expected OutcomdProjects are expected to contribute to the following outcomes:

1 Adaptation of the energy and materials flow in the existing steel installations to allow for

a technically and economically feasible transition to reduce dleoti fossil carbon as

reducing agent;

1 Reduction of carbon footprint by incrementally adapting to hydrogen and biomass as
reducing agents;

1 Showcase new technologies to reduce steelworks energy consumption by implementing
improvements in the materials andeegy flows whilst reducing fossil carbon related

emissions;

1 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 thisitopre 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 reuse metallurgal gases (internal reycling) and to upgrade them with new sources
(Hy), 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 carborean reducing gases or internaigcycled CO/CQ 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:

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

1 New process technologies for-agection and new injection ports for BF and DRI plants
andfor EAF technology;

1 Advanced gas treatment solutions (purification, reforming, preheating) for steel plants
process gases for the purpose of internalses;

1 Integration of gas injection with GQapture and storage technologies for the transition
to CQ;, neutral steelmaking;

1 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 procewsolegy and
control technology.

This topic implements the gmrogrammed European Partnership on Clean Steel.

Call - CLIMATE NEUTRAL, CIRCULAR AND DIGITISED PRODUCTION 2022
HORIZON-CL4-2022TWIN-TRANSITION-01

Conditions for the Call

Indicative budget(sy

Topics Type | Budgets| Expected | Number
of (EUR EU of

2 The DirectorGeneral responsible for the call may decide to open the call up to one month prior to or

afterthe envisaged date(s) of opening.

The DirectorGeneral responsible may delay the deadline(s) by up to two months.

All deadlines are at 17.00.00 Brussels localtime.

The budget amounts are subject to the availability of the appropriations provided for in the general
budgetofthe Unionforyears 2021 and 2022.
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Action | milion) | contribution | projects
per project | expected
(EUR to be
million)30 funded

2022

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

HORIZON-CL4-2022TWIN-TRANSITION- A 27.5031 | 8.00 to| 3
01-01 10.00

HORIZON-CL4-2022TWIN-TRANSITION- RIA 21.50 4.00 t0 6.00( 4
01-02

HORIZON-CL4-2022TWIN-TRANSITION- RIA 21.5032 | 4.00 to 6.00| 4
01-03

HORIZON-CL4-2022TWIN-TRANSITION- RIA 21.50 4.00 t0 6.00( 4
01-04

HORIZON-CL4-2022TWIN-TRANSITION- IA 30.0033 | 4.00 to 8.00| 4
01-06

HORIZON-CL4-2022TWIN-TRANSITION- RIA 22.0034 | 3.00 to 6.00| 3
01-07

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

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

HORIZON-CL4-2022TWIN-TRANSITION- IA 42.5035 | 12.00 to| 3
01-11 18.00

HORIZON-CL4-2022TWIN-TRANSITION- A 14.0036 | 4.00 to 5.00| 3
01-13

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

01-15 12.00

30 Nonetheless, this does not preclude submission and selexftian proposal requesting different
amounts.

st Of which EUR 13.60 million fromthe 'NGEU' Fund Source.

82 Of which EUR 12.15 million fromthe 'NGEU' Fund Source.

33 Of which EUR 14.87 million fromthe 'NGEU' Fund Source.

34 Of which EUR 13.88 million from th&GEU' Fund Source.

35 Of which EUR 35.10 million fromthe 'NGEU' Fund Source.

36 Of which EUR 12.11 million fromthe 'NGEU' Fund Source.
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HORIZON-CL4-2022TWIN-TRANSITION- IA 10.00 | Around 3
01-16 3.00
HORIZON-CL4-2022TWIN-TRANSITION- 1A 42.5037 | 12.00 to| 3
01-17 18.00

Overall indicative budget 334.50

General conditions relating to this call

Admissibility conditions

The conditions are described in Gene
Annex A.

Eligibility conditions

The conditions are described in Gene
Annex B.

Financial and operational capacity and
exclusion

The criteria are described in General Anr
C.

Award criteria

The criteria are described in General Anr
D.

Documents The documents are described in Geng
Annex E.
Procedure The procedure is described in Geng

Annex F.

Legal and financial setip of the Grant
Agreements

The rules are described in General Annex

Green, flexible and advance d manufacturing

Proposals are invited against the followitagpic(s):

HORIZON -CL4-2022TWIN -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
8.00 and 10.00 million would allow these outcomes to be addrg

project appropriately. Nonetheless, this does not preclude submissior
selection of a proposal requesting different amounts.
37 Of which EUR 36.83 million fromthe 'NGEU' Fund Source.
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Indicative budget | The total indicative budget for the topic is EUR 27rBilion.

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

Legal and financial | The rules are descride in General Annex G. The followin
setup of the Grant | exceptions apply:

Agreements The funding rate is up to 60% of the eligible costs. This funding
applies both to members and nme mbers of the partnership, excq
for nonprofit legal entities, where the funding rate is up 0®% of
the total eligible costs.

Expected OutcomdProjects are expected to contribute to the following outcomes:

1 Achieve a significant reduction in reconfiguration time, which includes all steps between
stopping a production, reconfiguration of the wndual production steps, requalification,
adjustment of the intrépgistics processes, and ramping up to a full production speed;

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

91 Devebp 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 changingtomer de mands, 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 resiliemgainst 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 produatn steps, such as cleaning, forming, thermal treatments, cutting,
joining, surface treatments, painting, printing, assembly, etc. It should also consider complex
logistics and nomanufacturing 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 thatcti@nge 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 reconfiguradionain 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 protasoiell as the projects
should have a humasentred 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,
asoutlined 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, assating 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 thexpected outcomes, International Cooperation is encouraged, in
particular with Japan, South Korea or Canada.

This topic implements the garogrammed European Partnership Made in Europe.

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

Specific conditions

Expected EU The Commission estimates that an EU contribution of between
contribution per | 4.00 and 6.00 million would allow these outcomes to be addrg
project appropriately. Nonetheless, this does not preclude submission

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 thg
Readiness Level | of the projecti see General Annex B.

Expected OutcomdProjects are expected to contribute to the following outcomes:

1 Develop more efficient manufacturing processesntrease market share increase for
products with functional surfaces that contribute to competitiveness and a transttion to
green and sustainable production flows;

1 Significant reduction of the environmental footprint for surface treatments;
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1 Uptake of tratment 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, sumh painting/coating/printing (spray, powder, dip
coating, inkjet etc.), plating/implantation (electroplating, vacuum plating/coating, etc.),
thermal treatments (annealing, therotemical processes, etc.), labased treatments
(annealing, texturing, efg.additive manufacturing, micro manufacturing (micro electrical
discharge machining, micro milling, etc.) chemical and electrochemical treatments
(anodizing, electropolishing, chemical deposttion, etc.), biochemical treatments, etching (wet
etching, plasm/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 compleand 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 demandsraeven higher.

The projects under this topic should address the following:

91 Develop new surface treatments specifically targeting and enablingreddcts with
the purpose of reducingthe epdr oduct s energy usage and/ ol
This mayinclude cedesign of product geometry and surface properties;

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

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

91 Develop new business models and strategies for the uptake of these new technologies
and with clear objatves 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 exististandards 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 collabtion with existing projects and develop synergies

with other relevant European, national or regional initiatives, funding programmes and
platforms.

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

Specific conditions

Expected EU
contribution per
project

The Commission estimates that an EU contribution of between
4.00 and 6.00 million wouldllow these outcomes to be addres
appropriately. Nonetheless, this does not preclude submissior]
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
Readiness Level

Activities are expected to start at TRL 4 and achieve TRL 6 by thg
of the projecti see General Annex B.

Expected OutcomdProjects are expected to contribute to the following outcomes:

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

demands;

9 Transition of

modular technology to sustainable production for varying batch sizes,

including single lots, with a clear integration of control and decig®aRking strategies at

different levels

1 Improved understanding among industrial users, including SMEs, of how to organise
and control reconfigurable mafacturing systems built from modules with defined
luding quality assessments, environmental impact, energy uaeeend

interfaces, inc

and throughout the supply chain;

involvement and business models.

Scope Modularity of a production system is crucial for flexibility and to allow 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 modularthenones 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

1 Propose and develop ngwoduction 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 workerso6é needs

this topic need to address the following aspects:

gender dimension;

1 Create interfaces based on op®urce protocols that allow for easily integration of

modules in existing lines and with other modules or production elements;
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9 Create industrial strategies on how to use modularity, including its related service
models, toreduce energy consumption and environmental footprint, and demonstrate
these in a relevant environment;

91 Develop business models that demonstrate the potential of the modular technologies to
be transferred from one specific manufacturing sector to sevbeasp

1 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 axisting 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 seebllaboration with existing projects and develop synergies
with other relevant European, national or regional initiatives, funding programmes and
platforms.

This topic implements the garogrammed European Partnership Made in Europe.

HORIZON -CL4-2022TWI N-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
contribution per | and 6.00 million would allow these outcomes to be addres
project appropriately. Nonetheless, this does not preclude submissior

selection of a proposal requesting different amounts.

Indicative budget| The total indicative budget for the topic is EUR 21.50 million.

Type ofAction Research and Innovation Actions
Eligibility The conditions are described in General Annex B. The folloy
conditions exceptions apply:

If projects use satelitbased earth observation, positioning, naviga
and/or related timing data and sees¢ beneficiaries must make use
Copernicus and/or Galileo/EGNOS (other data and services
additionally be used).

Technology Activities are expected to start at TRL 4 and achieve TRL 6 by the ¢
Readiness Level | the projecti see General Annex B.

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

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

1 Increase productivity by enabling fast and accurate movement of work pieces through
the production line, ensuring justtime 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 effidieflexible, reconfigurable and dathiven 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 ofréaeufacturing 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 assembdy gisassembly 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 actiies should include SSH and cover:

91 Development of innovative, efficient and low consumption systems for storage, retrieval,
conveying and piclandplace using a muftdisciplinary approach combining
technologies such as collaborative/autonomous assembhogistics, smart conveyor
belts, advanced robotics, lightweight, flexible and versatile grippers, 10T, integrated
physical and biochemical sensors (e.g. mechanical, magnetic, optical, electrochemical),
image processing, simulation, modelling, data adgon, data storage/sharing, data
interoperability, data analytics, automated planning and machine learning;

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

1 Achieve a high degree of flexibility and reconfigurability by ensuring interoperability
and useiffriendliness of both hardware and software;

9 The solutions proposed should be able to haadi®nomously different objects with a
significant variety of shape, size and material properties;

1 Demonstrate benefits for workers by reducing their involve ment in unsafe and unhealthy
tasks, improving their working conditions and increasing trust andpa&oce towards
technology;
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1 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@oduction, 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. Intetiopéabi

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 garogramned European Partnership Made in Europe.
Advanced digital technologies for manufacturing

Proposals are invited against the following topic(s):

HORIZON -CL4-2022TWIN -TRANSITION -01-06: ICT Innovation for Manufacturing
Sustainability in SMEs (14MS2) (Made inEurope Partnership) (I1A)

Specific conditions

Expected EU The Commission estimates that an EU contribution of between
contribution per 4.00 and 8.00 million would allow these outcomes to be addrg
project appropriately. Nonetheless, this does poéclude submission an

selection of a proposal requesting different amounts.

Indicative budget | The total indicative budget for the topic is EUR 30.00 milion.

Type of Action Innovation Actions

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

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

exceptions apply:

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

but also to at least one project per technology area, provided thaf
applications attain all thresholds.
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Legal and financial | The rules are described in General Annex G. The fotligy
setup 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 6
000.

The funding rate is up to 60% of the eligible costs. This funding
applies both to members and nmembers of the partnership, exceg
for nonprofit legal entties, where the funding rate is up to 1009
the total eligible costs.

Expected OutcomdProjects are expected to contribute to the following outcomes:

1 Making European manufacturing companiepeesally SMEs and small midaps, more
sustainable and resilient through the best use of digital technologies and upskilling of
personnel,

1 Making jobs of humans working in the manufacturing sector safer and more attractive
for a diverse population of worke

1 Increasing innovation capacity, agility and productivity of the manufacturing sector, in
particular for SMEs and midaps;

1 Increasing the competitiveness of SMEs and-oaifs by reducing the entry barriers to
the use of advanced digital technologiasd transferring innovative solutions into the
wider manufacturing community.

Scope ICT Innovation for Manufacturing SMEs (14MS) aims to support manufacturing
SMEs and mietaps 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 improwesilience, agilty and
competitiveness, and enables eelicient 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 technolagien 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 tbeming years.

14MS2 calls for Innovation Action projects that will support European SMEs andapisl to

innovate and make more sustainable their products, production processes and business models
through experimentation and testing. At least 50% of thigdushould be allocated to SMEs

and midcaps to participate in the experiments. The proposals may include financial support
to third parties to finance SMEs and redps. Proposals should describe their
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complementarity to existing initiatives, namely thetwork 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:

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

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

1 Make manufacturing jobs more attractive for humans, vaveh the age, gender or
social and cultural background, through better humachine interfaces and more
intuitive interaction with digital tools;

The following technology areas should be addressed in proposals:

1 Artificial Intelligence applied to manuféiring, with a specific focus of Al applications
at the edge;

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

i Advanced interfaces andollaboration 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 etiisg 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 &dboration with existing projects and develop synergies
with other relevant European, national or regional initiatives, funding programmes and
platforms.

This topic implements the garogrammed European Partnership Made in Europe.

HORIZON -CL4-2022TWIN -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
contribution per | 3.00 and 6.00million would allow these outcomes to be addres
project appropriately. Nonetheless, this does not preclude submissior]

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

Research and Innovation Actions

Technology
Readiness Level

Activities are expected to start at TRt43and achieve TRL 6 by the e
of the projecti see General Annex B.

Expected OutcomdProjects are expected to contribute to the follgwoutcomes:

1 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 focaseas such

as material saving, repair, refurbishing-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 materiamsamption 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;

1 Reduce the skils 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 recyclingmaaufacturing, refurbishing, and
reuse of manufactured products and components. New solutions wikkeeafiinufacturing

and highquality recycling by digttalisation 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 humanmBime. The support tools need
to work with the user, and training, knowledge transfer, cognitive interfaces, as wel as

acceptance and uptake wil be vital in the solutions proposed.

Proposals should cover all of the following aspects:

1 Development of innaative 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 lilgycle. 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;

Part 7- Pager4of 512



Horizon Europe- Work Programme 2022022
Digital, Industry and Space

1 Inclusion and handling of re#ilme production data in analg software and tools,
notably for decision making and control, as well as knowledge management;

1 Demonstration of the support tools in at least two different realistic production
environments with a clear target of improving quality and sustainability 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 introductiono 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 whiewaat.

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 gmogrammed European Pagtship 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 newway to build, accelerating disruptive change in construction
Proposals are ined against the following topic(s):

HORIZON -CL4-2022TWIN -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 EB&R
contribution per | million would allow these outcomes to be addressed approprig
project Nonetheless, this does not preclude submission and selection

proposal requesting different amounts.

Indicative budget | The total indicative budget for the topic is EUR 9.00 milion

Type of Action Innovation Actions

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

Expected OutcomdProjects are expected to contribute to the following outcomes:

1 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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1 Improved linkages of existing databases, tools and sources for digital building logbooks;

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

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

1 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.

Relevantindicators 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 lifecybese 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 teetdesign choices and greater
sustainability, contributing in this way to the New European Bauhaus initiative.

Proposals should:

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

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

9 Considerboth current and future opportunities to collect data from new technologies
(e.g. sensors, retime energy use, drones, 3D scanning) or existing and upcoming
platforms (e.g. Sustainable product passports for construction materials) enabling
additional dad 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;

T Research and devel oipintedacesmuodnprotdcbla to gnalsleg e s 6
interopeability, 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 rext generation DBL capitalizing on existing standards and proposing
extensions for missing features;

T Address the problem of Adata matchingo ar
potential for advanced technologies, such as blockchain, to suppaatld¢li@tion of
these issues and the application of such technologies should be explored,;
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1 Consider developing or making use of data quality marking schemes.

The DBL fAfeatureso (e.g. digital interface,

built around the DBL) should prioritise uséiendliness and a smart interface for arseérs.
Proposals are expected to demonstrate a
developing additional functionalities as extensions to the national schemsesing 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 bystarction professionals and buiding 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 takeoi account issues of accessibility and inclusivity, such as age,
gender, disability, and soe@conomic background.

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

Proposals submitted under this topiowsld 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

A

m

synergies with the HorpgrogranmedfParinerghieg 6 Bui |t 4Peo

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

Proposals are invited against the following topic(s):

HORIZON -CL4-2022TWIN -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
contribution per 12.00 and 18.00 million would allow these outcomes to be addré
project appropriately. Nonethelesshis does not preclude submission g

selection of a proposal requesting different amounts.

Indicative budget | The total indicative budget for the topic is EUR 42.50 milion.

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

Legal and financial | The rules are described in General Annex G. The follov
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setup of the Grant | exceptions apply:
Agreements The funding rate is up to 60% die eligible costs. This funding ra

applies both to members and ame mbers of the partnership, exce
for nonprofit legal entities, where the funding rate is up to 1009
the total eligible costs.

Expected OutcomdProjects are expected to contributethe following outcomes:

T

Deploy the concept of Industriélrban Symbiosis (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 wagenerated in comparison to current state
of-the art, by reusing, valorising and transforming waste;fypducts and sidstreams
into new/secondary resources of raw materials;

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

Develop knowledge sharing: knemow, advantages, challenges and recommendations
on technological and noetechnological 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 Ul

Explore and illustrateeplication 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, ivi 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 B

Implement a social innovation spaff actior?8 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, canstidtistry

waste and solid urban waste (consumer waste;dihdfe waste). Solid waste in general is

one of the biggest waste streams in Europe, accounting for more than 30% of all waste

A socialinnovation s pioff action may not necessarily esropass a commercial activity.
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generated in the EU (Dec.2019 dafa)re-using and recycling 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 wast@agement actors in novel value
chains to valorise a significant part of those wastes, bringing full atte ntion to upcycling back
to secondary materials instead of down cycling of lovuse.

Projects are expected to address:

1 Management and processing whste 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 teebused as feedstock for other plants and companies across
sectors and/or across value chains;

1 Process (rgdesign and adaptation to build a new circular value chain including energy,
water and material flow, infrastructure and logistics;

1 Investigate the avi | abi l ity and distribution of nwa
proper input of the specified material of the right quality and quantity to feed the new
process in time;

1 Integration of novel sensing technology, 10T and digital tools for the citest®iin and
sorting of solid waste streams to enable their efficient utilisation with as little
downgrading as possible;

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

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

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

9 Assessment of the economic, circularity and climate benefits;

9 Study social aspects of the community and its impramnthrough {US where
demonstration is located, whilst also considering a gender and inclusiveness perspective;

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

3 https://ec.europa.eu/environment/waste/indexhtm
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I Connect to the ECoP for knowledge sharing: kitmw, challenges and
recommendations on technological and-texhnological aspects;

Proposals submitted under this topic should include a business case and exploitggy,str

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 exdmpCircular 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
20201

This topic implements theogprogrammed 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 -CL4-2022TWIN -TRANSITION -01-11: Valorisation of CO/CO2 streams
into addedvalue products of market interest (Processes4Planet Partnership) (1A)

Specific conditions

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

selection of a propas requesting different amounts.

Indicative budget | The total indicative budget for the topic is EUR 42.50 milion.

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

Legal and financial | The rules are described in General Annex G. The folloy
setup of the Grant | exceptions apply:

Agreements The funding rate is up to 60% of the eligible costs. This funding
applies both to membersiéd normembers of the partnership, exce
for nonprofit legal entities, where the funding rate is up to 1009

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/publicatidetail~/publication/f26dfd11628811eab73501laa75ed71al
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the total eligible costs.

Expected OutcomédProjects are expected to contribute to the following outcomes:

T

Utilise CO/CQ streams to producadded 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;

Enhance the market for CO/GM®ased 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.);

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

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

Develop mature technologies for separation/purification of CQ/Cahtaining waste
streams to allow the integration in the targeted industry sector/sectors.

Relevant indicators and metrics, with baseline values, shouldeady stated in the proposal.

Scope The proposals submitted under this topic are expected to provide concepts for
utilisation of CO/CQ streams from point sources (e.g. large industrial installations such as
steel, cement and chemical plants) convegrtimem 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 cressctoial 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 -seftained from an energy
standpoint. The concepts pregal are expected to:

|l

Process significant amounts CO/g@ontaining waste streams from energy intensive
industries, including efficient approaches for the-ppeatment of the gaseous stream
(e.g. cleaning, compression, drying, concentration, etc.) if meede

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.g. fossil based or from virgin raw materials);

Consider cleariyndustrial specifications and relevant market requirements;

Demonstrate that targeted products and/or intermediates can fully replace existing
counterparts. The prevention of upcycling of hazardous substances, including their
separation and disposal shobld considered,;
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1 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.);

1 Provide elements related to the replicability and scalabilith@ftechnology, along with
the potential for applicability in other Energy intensive industry sectors;

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

9 Proposals should consider the-admsign of learning resources together with local and
regional educational organisations for current and future generations of eemlayith
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 learteaghing rethods
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 theo-programmed European partnership Processes4Planet.

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

Specific conditions

Expected EU The Commission estiates that an EU contribution of between EJ
contribution per 4.00 and 5.00 million would allow these outcomes to be addrsg
project appropriately. Nonetheless, this does not preclude submissior

selection of a proposal requesting different amounts.

Indicative budget | Thetotal indicative budget for the topic is EUR 14.00 milion.

Type of Action Innovation Actions
Technology Activities are expected to start at TRL 6 and achieve TRL 8 by
Readiness Level end of the project see General Annex B.

Legal and financial | The rules are described in General Annex G. The followy
setup of the Grant | exceptions apply:

Agreements The funding rate is up to 60% of the eligible costs. This funding
applies both to members and nmembers of the partnership, excq
for nonprofit legal entities, where the funding rate is up to 1009
the total eligible costs.
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Expected OutcoméProjects related to the two main ramaterials in the iron and steelmaking
route: the irorore and the scrap.

As regards iron ore, the availability ofghigrade 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 cdlbonded iron ore agglomeration.

Projects are expected to contribute to the following outcomes:

i Testing and validation of technologies for the upgrade and the use -gudlty iron
ores. This includes low carbon technologies for sintering/ pelletisatimior cold
bonded iron ore agglomeration;

1 Identification of best available and applicable technologies for the reduction of
impurities in posconsumer scrap;

9 Technologies for the valorisation of leguality scrap streams.

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

1 Enhanced utilisation of scrap, through improved scrap sorting and removal of scrap
pollution, by new detecting technologies. The aim is to remoweetlirapurities before

melting, in order to achieve the same quality of the finished product and reducing CO
emissions;

1 Technologies allowing upgrade processes in low grade iron ores to make them suitable
for pelletisation or direct use in existing steelsorto 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;

1 Application of cold bondedagglomerate: 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 thidestination.

This topic implements the garogrammed 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

Inte gration of Renewable s and Electrification in process industry

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

Specific conditions

Expected EU
contribution per
project

The Commission estimates that an EU contribution of between
8.00 and 12.00 million would allow these outcomes to be addrg
appropriately. Nonetheless, this doest preclude submission af
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
Readiness Level

Activities areexpected to start at TRL-8 and achieve TRL-b by the
end of the project see General Annex B.

Expected OutcomeProjects are expected to contribute to the following outcomes:

9 Electrification

of the industrial production process by shifting from thenacal

conversion process to an electrochemical conversion process;

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

1 Significant reduction of C@emissions of the overall industrial process, including the
emissions relateatthe generation of the electricity;

1 Energy savings compared to the classical production routes;

9 Overall material savings (waste reduction) compared to the classical production routes;

1 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 W 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
phote and/or electrecatalytic processes. Besides the reduction of, @dissions, other
advantages of electrochemical conversion with renewable electricity can be the higher
selectivity, process flexibility, or the possibilty of accessing chemical pathways mnabtea

in a conventional
radiation to drive
lower costs.

reactor. Furthermore, photoelectrocatalysis (PEC) directly uses the solar
the electrochemical reaction, enabling potential higher efficiencies and
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At present, there are promising electrochemicale®ubwards 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 andyanic molecules, production of lime by electrochemical
splitting, electrolytic production of metals, {gitu) production of hydrogen peroxide or
ozone, 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 dewibpmsustainable
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 inetiate 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 singlenit and lowcost 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 wellergeigy
separation processes.

Proposals Isould address the following aspects:

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

1 Optimisation of the reactor design and operatiod #re electrochemical parameters
(mass and charge transfer) towards an improved electroche mical performance (increased
Faradaic efficiency, lower overpotential, etc.);

91 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);

1 Development of suitable electrodes and electrocatalyst for the new conversion route
towards a high selectivity and performanc

i Efficient integration of renewable energy sources, considering also their intermitte ncy
and the possibility to offer demamdsponse flexibility;

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

1 Demonstration and validation of the proposed concepts at an appropriate scale under
environmental relevant conditions. Industrial feasibilty should be proven by techno
economic assessments.
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The integration of oxiddoon 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
theuse of inert or low carbon impact materials, in general, are positive aspects.

The proposed technology must not target the electrochemical conversion ,abr Gke
production of hydrogen by water splitting, as these subjects are covered in other tdpis of
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 alelife cyc
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 garogrammed 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 -CL4-2022TWIN -TRANSITION -01-16: Modular and hybrid heating
technologies in steel production (Clean 8t Partnership) (I1A)

Specific conditions

Expected EU The Commission estimates that an EU contribution of around
contribution per 3.00 million would allow these outcomes to be addres
project appropriately. Nonetheless, this does not preclademission ang

selection of a proposal requesting different amounts.

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

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

Legal and financial | The rules are described in General Annex G. The followy
setup of the Grant | exceptions apply:

Agreements The funding rate is up to 60% of the eligible costs. Thigling rate
applies both to members and nmembers of the partnership, excs
for nonprofit legal entities, where the funding rate is up to 1009
the total eligible costs.

Expected OutcomédProjects are expected to contribute to the following outcomes
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1 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 thmadtew
process and the incorporation of electricity from renewable sources;

1 Integration 6fuel cells, electrolysers or alternative cardmased products for ndiessil
coke, as well as increased use of Hhassil energy and reactants (e.g. green electricity
for heat generation, biomass, green hydrogen) in downstream processes. .

1 Integrate fel cells of alternative codlased products for nefpssil coke, as well as

increased use of ndwossil energy and reactants (e.g. green electricity for heat
generation, biomass, green hydrogen) in downstream processes.

Scope Steel plant gases are partised internally as heating gases and partly used externally,
in nearby power plants, to produce electricity at high cost and highoa@

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

The concepts to be developed under this topic are expected tosaddee®r more of the
following areas:

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

1 Technologies thatarget 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 undthis topic should include a business case and exploitation strategy,
as outlined in the introduction to this Destination.

This topic implements the garogrammed European Partnership on Clean Steel.

In this topic the integration of the gender dimengs®x and gender analysis) in research and
innovation content is not a mandatory requirement

HORIZON -CL4-2022TWIN -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
contribution per 12.00 and 18.00 million would allow these outcomes to be addré
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projec appropriately. Nonetheless, this does not preclude submissiol
t tely. Nonethel this d t lud b
selectionof a proposal requesting different amounts.

Indicative budget | The total indicative budget for the topic is EUR 42.50 milion.

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

Legal and financial | The rules are described in General Annex G. The follov
setup of the Grant | exceptions apply:

Agreements The funding rate is up to 60% of the eligible costs. This funding
applies bothd members and neme mbers of the partnership, exce
for nonprofit legal entities, where the funding rate is up to 1009
the total eligible costs.

Expected OutcomdProjects are expected to contribute to the following outcomes:

9 Significant reduction CO, emissions of the industrial process, whilst keeping NOx
levels atleast not higher than the equivalent-lgesed solutions

1 Improved energy efficiency of the industrial process

1 Significant reduction of hydrogen fuel needs of the developed processeginds to
the current fossil fuel needs

1 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 vaineln produced with
renewable energies, it offers a solution to decarbonise industrial processes, being an important
enabler to meet the 2050 climate neutrality
energy transition. Hydrogen can be used as feekisind energy carrier in energyensive

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 artlde use and production of GHG emissfoee hydrogen

instead of carbointe nsive hydrogen will be fundamental to decarbonise EU industry across a
number of sectors.

In energyintensive sectors, hydrogen can replace fossil fuels to generate high tenaperatur
heat when combusted in furnaces, kilns, heaters or boilers. If GHG e rfissaoimydrogen 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, itsinig®Eves 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 th¢gésfsystem, need of
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hydrogen compatible materials. The design of the hewners 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 daogde oxygen production ingh
water electrolysis. Although oxygen can be harmlessly vented, tipedolyict 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, incretrsg dystem
efficiency and reduce the energy loss in the exhaust gases.

The proposals should address the following aspects:

1 Redesign of the heating process for the use of hydrogen as the sole heating fuel,
including redimensioning and adjustments of cbenbustion system, conductive zone of
the furnace or the (offgas system, plus possible measures to minimise NOXx emissions;

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

1 Development of an oxygen or oxygenriched air combustion process that replaces an
air combustion process, considering the energy and cost efficiency of the process;

1 Integration of measurement and control instrumentation for deteahd regulation of
fuel gas characteristics and flows;

9 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 aitdtexpistrategy,
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,
anda 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 garogrammed European partnership Processes4Planet.

In this topic the integration of the gender dimension (sex and gender analysis) in research and
innovation content is na@ mandatory requirement
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DESTINATION 1 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:

T KSO KakingbEurope the first digitally-enabled circular, climate-neutral and
sustainable economythrough the transformation of its mobility, energy, construction
and production systems?®6

1 KS O PRomoting an open strategic autonomy by leading the development of key
digital, enabling and emerging technologies, sectors and value chaits accelerate
and steer the digital and green transitions through htgeatted technologies and
i nnovations©o

1 KSO D, Créating 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
transitians.

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

1 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 productionf raw materials, including critical raw materials, and
leadership in the circular economy.

The COVID19 crisis has shown that global competitiveness and resilience are two sides of

the same cofif?. Resilience is about more than the ability to withstamd @ope with shocks;

it is an opportunity to undergo transitions in a sustainable and fair way. As the EU gears up to
becoming a climat@eutral, circular and competitive economy by 2050, resilience will require

paying attention to new vulnerabilities astiee sectors undergo deep transformations while
creating opportunities for Europeods industry
which boost competitiveness.

Research and innovation will be fundamental to spur industrial leadership andceshan
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

EUbG s industrial base, and I ndeperglenses oni third res
countries for critical raw materials and technologies.

42 Annual Sustainable Growth Strategy 2021 (COM/2628 final)
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In the first Work Programme, topics under Destinatio®2 ncreased aut onom
strategic value chains for resilient industnd wi | I tackle missing seg
and value <chains, to strengthen the EUG6s i nc
open strategic autonomy. In addition, it will explore how increased circularity has the
potential to increase the open strategic autonomy of EU industry throughotkeefficient

use of resources and secondary raw materials.

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

1 Raw materialsThe EU is highly dependent on a few third countries for the (critical) raw
materials it needs for strategic value chains (includirgoéility, batteries, renewable
energies, pharmaceuticals, aerospace,-dsmland digital applications). In a context
where demand is set to incre&séhese will remain, more than ever, a vitednequisite
for both Europeds open strategic aut onomy
neutral and circular economy. Responding to the Critical Raw Materials action plan R&l
activities will tackle the vulnerabilities in the entire EU raw materaliie 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) reniaisa

1 Advanced materialthat are sustainable by design are needed to meet the challenges of
climate neutrality, transition to a circular economy and a-peitution Europe, as well
as broader benefits in many different applications. While chemicaledsgd materials
production is expected to double globally by 2030, this will largely take place outside
Europé4. To overcome its reliance on imports of basic chemicals and related materials,
Europe needs to strengthen its capacity to produce and usgcalsein 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 actionsicsihe guided by
sustainablédy-design principles, i.e. environmental and health safety, circularity and
functionalty.

9 Circular value chainsto complement the circular technologies in Destination 1, further
technological and netechnological elements {sh as business models and the
traceability of products) are necessary in the transition to noveletossion and
circular industrial value chains.

43 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
ACritical Raw Materd aPat ResoWwWaerdsegr €ateti sg@cur
COM(2020) 474 final.

a4 By 2030, China will likely account for more than half of global production, the EU and US for only one

quarter of production (Mie€Century Vision report, Cefic, 2019, and InternasibEnergy Agency)
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1 Preparedness of businesses/smes/startdpspean companies, and in particular SMEs,
have shown a chronitagging behind the US and China in the uptake of new, and
especially digital, technologiefs.

To achieve these wider effects, unprecedented investments andeupskilling are central to
supporting the green and digital transitions, enhancing innovatiah growth potential,

fostering economic and social resilience and ensuring quality employment and social

i nclusion. This is why acti vi t-demred apdlethicah e d u
devel opment of digital asio dontributed tol thet objectves oftae ¢ h n ¢
more resilient industrial base. Further, as industrial leadership and resilience are two sides of
the same coin, activities targeting -termdustr i
industrial resilience. Aii' s is why activities supported un
circular and digitised productiond and Dest
technol ogiesdé that further ensure Europebs |
key tosafeguarding its open strategic autonomy and resilience.

In addition, activities beyond R&l investments will be needed, in particular in terms of
synergies with the European Innovation Council and Pillar Il of Horizon Europe given the
strong role of SMEsn 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 @en Deal objectives, research and innovation activities should
comply with the 6do n* Complianoei needsta bre tassdssed both p r
for activities carried out during the course of the project as well as the expected life cycle
impact d 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 &ill b
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 industnand more
specifically to one or several the following impacts:

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

s See  ATI reports from US and China  about  technology performance:
Chinahttps //ati.ec.europa.eu/regsdinternationateports/reportchinatechnologicatapacitiesand
keypolicy-measuresand UShttps://ati.ec.eropa.eu/reports/intemationedports/reporunitedstates
americatechnologicatapacitiesandkey-policy

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

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

1 Leadership incircular economy that strengthens crssgtorial cooperation along the
value chain and enable SMEs to transform their activities and business models.

1 Increased adoption of key digital and enabling technologies in industrial value chains
and strategic seats, paying particular attention to SMEs and stpd.

Much of the research and innovation supported under this Destination may serve as a cradle
for the New European Bauhauthis is abat designing sustainable ways of living, situated at

the crossroads between art, culture, social inclusion, science and technology. This includes
R&l on manufacturing, construction, advanced materials and the circular economy
approaches.

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

The business caseshould 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 marketi(agtexbt
market size in the EU and globally; user and customer needs; and demonstrate that the

solutions will match the market and user needs in aeaffsttive manner; and describe the
expected market position and competitive advantage.

The exploitation stategy 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 78, a credible strategio achieve future fulcale manufacturing in the EU is
expected, indicating the commitments of the industrial partners after the end of the project.

Activities beyond R&l investments will be needed to realise the expected impacts: these
include the furtkr 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&l outcomes.

Where relevat, 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 projecisaidrial
should be tested and be scalable, and can potentially sealgd 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 engibyand social levels
across the EU and associated countries.

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

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

HORIZON-CL4-202% 355.20 23 Sep 2021
RESILIENCEO1
HORIZON-CL4-202% 10.00 25 Jan 2022
RESILIENCEO02
HORIZON-CL4-2022 402.20 30 Mar
RESILIENCEO1 2022
HORIZON-CL4-2022 9.00 30 Mar
RESILIENCEO02-PCP 2022
Overall indicative budget 365.20 411.20
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Call - A DIGITISED, RESOURCE -EFFICIENT AND RESILIENT INDUSTRY 2021
HORIZON-CL4-2021-RESILIENCE-01

Conditions for the Call

Indicative budget(sY

Topics Type | Budgets | Expected EU | Number
of (EUR contribution of
Action | milion) per project projects
(EUR expected
2021 million)48 to be
funded

Opening: 22 Jur2021
Deadline(s): 23 Sep 2021

HORIZON-CL4-202:RESILIENCEO01-01 | RIA 24.70 8.00 to 9.00 3

HORIZON-CL4-202:RESILIENCEO01-03 | RIA 13.50 Around 13.50 |1

HORIZON-CL4-202:RESILIENCEO01-04 | IA 36.004° | Around 12.00 |3

HORIZON-CL4-202:RESILIENCEO01-05 | CSA | 8.00 Around 8.00 1

HORIZON-CL4-202:RESILIENCEO01-06 | RIA 30.00 Around 7.50 |4
3

HORIZON-CL4-202:RESILIENCEO01-07 | IA 36.00%0 | Around 12.00

HORIZON-CL4-2022RESILIENCEO01-08 | CSA | 4.0051 3.00 to 4.00 1

HORIZON-CL4-202:RESILIENCEO01-09 | IA 28.00%2 | 7.00 to 10.00 |3

HORIZON-CL4-202:RESILIENCEO01-10 | RIA 23.00%% | 5.00 to 7.00 3

4 The DirectorGeneral responsible for the call may decide to open the call up to one month prior to or
afterthe envisaged date(s) of opening.
The DirectorGeneral responsible may delay the deadline(s) by up to two months.
All deadlines are at 17.00.00W sels local time.
The budget amounts are subject to the availability of the appropriations provided for in the general
budgetofthe Unionforyears 2021 and 2022.

48 Nonetheless, this does not preclude submission and selection of a proposal requiésterg di
amounts.

49 Of which EUR 21.78 million fromthe 'NGEU' Fund Source.

50 Of which EUR 21.78 million fromthe 'NGEU' Fund Source.

5t Of which EUR 2.42 million from the 'NGEU' Fund Source.

52 Of which EUR 16.94 million fromthe 'NGEU' Fund Source.

53 Of which EUR 13.91 million fromthe 'NGEU' Fund Source.
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HORIZON-CL4-2022RESILIENCEO1-11 | RIA 19.00%4 | 4.00 to 5.00 5
HORIZON-CL4-2022RESILIENCEO01-12 | RIA 19.00% | 4.00 to 5.00 4
HORIZON-CL4-2022:RESILIENCEOQO1-14 | IA 33.00%6 | 7.00 to 10.00 |8
HORIZON-CL4-202:RESILIENCEO01-16 | CSA | 4.0057 3.00 to 4.00 1
HORIZON-CL4-2022RESILIENCEOQO1-17 | RIA 21.00%8 | 4.00 to 6.00 4
HORIZON-CL4-2022RESILIENCEO01-20 | RIA 23.00%° | 4.00 to 6.00 4
HORIZON-CL4-2022RESILIENCEO01-25 | CSA | 6.00 2.00 t0 4.00 2
HORIZON-CL4-2022RESILIENCEOQ01-26 | RIA 6.0060 2.00 t0 4.00 2
HORIZON-CL4-2022RESILIENCEOQ01-27 | CSA | 4.00 2.50 10 4.00 1
HORIZON-CL4-202ERESILIENCEO01-28 | CSA | 2.0061 Around 1.00 1
HORIZON-CL4-202:RESILIENCEO01-29 | CSA | 10.0062 | Around 5.00 2
HORIZON-CL4-2022RESILIENCEOQ01-31 | RIA 5.0063 3.00 to 5.00 1
Overall indicative budget 355.20

General conditions relating to this call

Admissibility conditions

The conditions are described in Geng
Annex A.

Eligibility conditions

The conditions are described in Gener
Annex B.

Financial and operational capacity and
exclusion

C.

The criteria are described in General Anr

Award criteria

The criteria are described in General Anr

D.
Documents The documents are described in Geng
54 Of which EUR 10.99 million fromthe 'NGEU' Fund Source.
55 Of which EUR 10.99 million fromthe 'NGEU' Fund Source.
56 Of which EUR 18.46 million fromthe 'NGEU' Fund Source.
57 Of which EUR 1.92 miillion fronthe 'NGEU' Fund Source.
58 Of which EUR 11.20 million fromthe 'NGEU' Fund Source.
59 Of which EUR 12.41 million fromthe '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 miillion 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 Geng
Annex F.
Legal and financial setip of the Grant The rules are described in General Annex
Agreements

Novel paradigms to establish resilient and circular value chains

Proposals are invited against fiolowing 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 betwedh &00
and 9.00 million would allow these outcomes to be addre
appropriately. Nonetheless, this does not preclude submissior
selection of a proposal requesting different amounts.

Indicative budget

The total indicative budget for the topic is ER 70 milion.

Type of Action Research and Innovation Actions

Eligibility The conditions are described in General Annex B. The folloy

conditions exceptions apply:
If projects use satellitbased earth observation, positioning, naviga
and/or relatd timing data and services, beneficiaries must make u
Copernicus and/or Galileo/EGNOS (other data and services
additionally be used).

Technology Activities are expected to start at TRL 3 and achieve TRL 6 by the ¢

Readiness Level

the projecti see General Annex B.

Expected OutcomdProjects are expected to contribute to the following outcomes:

1 Reuse of composite material and recovery of secondary raw materials with higher value

than currently

available:

i Reduction of waste sent to landfilné positive environmental impact;

1 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 eeof the market;

Part 7- Page97 of 512



Horizon Europe- Work Programme 2022022
Digital, Industry and Space

1 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.

ScopeThe Eubpean composites mar ket size was wort|
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 hightemperature pyrolysis, and grinding (to be used as filer material) are either not
environment friendly or economically unattractive. In addition, therenmental legislation

on recycling of enebf-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 teclagies 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.

Proposalsshould:

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

9 develop and integrate novel solutions for a higher reuse of whole products and
components (i.e. p dabiidyuetc); s 6 reusability, up

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

1 demonstrate at pilot level the feasibility of reuse and/or recycle apmg®aoh
composites and its secondary raw materials, for specific applications;

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

1 consider the caesign of learning resources together wiatball and re gional 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 shouldyiate the identification of new skills
and should propose innovative learntegching 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 toxicntsleone
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 introductiono this Destination.

Part 7- Page98of 512



Horizon Europe- Work Programme 2022022
Digital, Industry and Space

This topic implements the garogrammed 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 followitagpic(s):

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

Specific conditions

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

Indicative The total indicative budget for the topic is EUR 13.50 million.
budget

Type of Action | Reseach and Innovation Actions

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

If projects use satelltbased earth observation, positioning, naviga
and/or related timing data and services, berafEs must make use
Copernicus and/or Galileo/EGNOS (other data and services
additionally be used).

I n order to achieve the expect
strategic assets, interests, autonomy, or security, hamely to increal
resilience in raw materials supply chains for EU industrial value cH
and strategic sectors to enable their green and digital transition g
reduce current EU ovatependence on a few third countries for criti
raw materials by boosting domestic prodantdf primary and seconda
raw materials, participation to the topic is limited to legal ent
established in Member States, associated countries, OECD cou
African Union Countries, and MERCOSUR, CARIFORUM, and And
Community.

Proposals includig legal entities which are not established in th
countries wil be ineligible.

The above exception is aligned with the Communication (2020) 47
Critical Raw Materials Resilience, on the need to develop stra
international partnerships on raw r@ails.

Part 7- Page99of 512



Horizon Europe- Work Programme 2022022
Digital, Industry and Space

Technology Activities are expected to achieve TRE53dy the end of the projettsee
Readiness Leve| General Annex B.

Expected OutcomdProjects are expected to contribute to the following outcomes:

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

1 Promote the utilisation of specifications of the United Nations Framework Classification
for Resources (UNFC) to Anthropogenic Resources approved i$42018

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

1 Support identification of the key factors, including see@nomic factors, drivers and
barriers affecting development of a recovery project, and enabipac@on of different
options and projects;

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

1 Faciltate identification of supply andemand bottlenecks of future secondary raw
materials supply;

9 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 implentenmtaof the following actions of the EU
action plan on Critical raw materi&fs:

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

1 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 climateutral, circular and digitised EU economy relies
heavily on a secure supply of raw materials. In order to strengthen Ebbawtand reduce
overdependency, 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 ance dbevneeded 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 https ://www.unece.org/energywelcome/areésvork/unfcandsustainableesource
management/applications/urdad-anthropogenigesources.html
& COM (2020) 474
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Actions should acquire new data on se@gdraw 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 UNEGRFC expert

group on Anthropogenic resources retjag the classification of secondary raw materials and

the work of H2020 project PROSUMregarding collection of data and information on
secondary raw materials. The action should develop a proposal for EU statistics for secondary
raw materials.

The actim 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 generatedaihgh 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 ceoperation, consultations and joint activities on crostting 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 th@ippropr
resources accordingly.

The action should also contribute to improving the awareness of relevant external
stakeholders and the general public across the EU and wEhbn countr i es of
partners about the importance of raw materials for socibgy,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 (sek@ender analysis) in research and
innovation content is not a mandatory requirement.

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

Specific conditions

Expected EU The Commission ésnates that an EU contribution of around EUR 12
contribution per| million would allow these outcomes to be addressed appropria
project Nonetheless, this does not preclude submission and selection of a pr
requesting different amounts.

Indicative The total indtative 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 folloV

66 http://www.prosumproject.eu/
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conditions exceptions apply:

In order to achieve the expected outcomes, and safeguard the o
strategic assets, interests, autonomy, or security, hamely to increal
resilience in raw materials supply chains for EU industrial value ch
and strategic sectors to enable their green and digital transition 3
reduce current EU ovatepandence on a few third countries for critig
raw materials by boosting domestic production of secondary
materials, participation to the topic is limited to legal entities establi
in Member States, associated countries, OECD countries, African |
Countries, and MERCOSUR, CARIFORUM, and Andean Community

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

The above exception is aligned with the Communication (2020) 47
Critical Raw Materials Resiliece, on the need to develop strate
international partnerships on raw materials.

Technology Activities are expected to achieve TRE7@y the end of the projettsee
Readiness Leve| General Annex B.

Expected OutcomeProjects outcomes will enable aehing 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 He following outcomes:

9 Scale up promising raw materials recycling from-efdife products technologies and
urban mines, including efficient sorting technologies for separation and recycling.

1 Develop demonstration pilot showing that raw materials canptzeluced in an
innovative and sustainable way in order to make sure that research and innovation end
up on the market,

1 Strengthen the competitiveness of the EU raw materials industries, contribute to
ambitious energy and climate targets for 2030, minineiseironmental 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 rubbetbased, constiction and foresbased 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 chemes 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
productionof nonenergy, noragricultural raw materials in the EU from enotilife products,
targeting at least one of the following: waste electrical and electronic equipment (WEEE),
batteries, woodased panels, multhaterial paper packaging, eotilife tyres fnishing at
Technology Readiness Levels (TRLY6

Actions should facilitate the market uptake of solutions developed through industaiadly
userdriven mulidisciplinary consortia covering the relevant value chain and should consider
standardisation aspts 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 slould 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 undthis topic should include a business case and exploitation strategy,
as outlined in the introduction to this Destination. For TRI% & credible strategy to achieve

future fultscale 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 ttheir 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 recovetieg val
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 ceoperation, consultations and jointtaities on crossutting 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 The Commission estimates that an EU contribution of around EUR
contribution per| million would allow these outcomes to be addressed appropria
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project Nonetheless, this does not preclude submission and selectiqoroposa
requesting different amounts.

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

budget

Type of Action | Coordination and Support Actions

Eligibility The conditions are described in General Annex B. Tokowing

conditions exceptions apply:

Due to the scope of this topic, legal entities established in all me
states of the African Union are exceptionally eligible for Union funding

I n order to achieve the expect
strategic asets, interests, autonomy, or security, namely ensurif
diversified, secure, responsible and sustainable supply of raw materi
particular critical raw materials, to enhance EU open strategic auto
and strategic security, and to enable the geeehdigital transitions of EU
industrial value chains and strategic sectors, participation to the to
limited to legal entities established in Member States, associated cou
OECD countries, African Union Countries, and MERCOSU
CARIFORUM, and Addean Community.

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

The above exception is aligned with the Communication (2020) 47
Critical Raw Materials Resilence, on the need to develop stra
international partnerships on raw materials.

Expected OutcomeProjects 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 industtiavalue chains and strategic sectors.

Projects are expected to contribute to the following outcomes:

i Steer the development of strategic partnerships forABUr i ¢ a
integration, covering exploration, extraction, mineral processefining and recycling

(if refining capacity is in place);

1 Improve sustainability (especially environmental and social aspects) in the mining and

metal recycling sectors in Africa, including its impacts on biodiversity;

1 Contribute to eradicating ilegal drethically doubtful supply chains and activities;

91 Develop knowledge on raw materials potential in Africa that will facilitate investment

and business decisions;
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1 Reduce EU vulnerabilities in raw materials sourcing;

1 Diversify EU supply chains from third catries for raw materials, especially for critical
raw materials;

9 Contribute to connecting different stakeholders of raw materials value chains, including
final users.

In order to achieve the expected outcomes, international cooperation with partndishesta
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 preanduwsngoing 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 Criticataw material§?

T Promot e responsible mi ni ng practices t hr
programmes, in particular those related to the sustainable development of the informal
sector (Artisanal and Small Scale Mining), which has become of strategiance in
this field;

i Strengthen the local governance and business environment, together with other
institutions and development partners (EIT

The focus should be on supporting the informal sector, and to promote and disse minate
responsiblebusiness practices.

1 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:

1 An in-depth analysis of critical raw materials potential in Africa and existing processing
and refining capacities;

1 Mapping and assessing investment opportunities in strategic raw materials value chains
in Africa, considering factors as existing potential, avalilgbof infrastructures, good
governance and regulatory issues;

1 Developing new business models to integrate EU and Africa raw materials value chains,
considering horizontal and vertical integration;

67 COM (2020) 474

Part 7- Pagel050f 512



Horizon Europe- Work Programme 2022022
Digital, Industry and Space

1 Developing a strategy for integration for EU and Africidue chains for the energy and
digital transition;

i Buiding an EU and Africa business networking with upstream and downstream
companies;

i Carrying out an irdepth analysis on financial instruments and investment funds and
loans available at member staté) &nd international levels for the Africa region.

1 Developing indepth 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.

Allthe daa 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 actme lgroject
activities to ensure that the processes and outcomes of the R&l 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 beueaged.

Proposals should take into account issues of accessibility and inclusivity, such as age, gender,
disabilty, and soci@conomic 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
contribution per| million would allow these outcomes to be addressed appropria
project Nonetheless, this does noeptude submission and selection of a propg
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 aredescribed in General Annex B. The followil
conditions exceptions apply:

I n order to achieve the expect
strategic assets, interests, autonomy, or security, hamely to increal
resilience in raw materials supply chains for Eldustrial value chaing
and strategic sectors to enable their green and digital transition g
reduce current EU ovatependence on a few third countries for criti
raw materials by boosting domestic production of primary raw mate
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and to strengthe EU autonomy as well as socially and environment|
acceptable sourcing, participation to the topic is limited to legal en
established in Member States, associated countries, OECD cou
African Union Countries, and MERCOSUR, CARIFORUM, and Aad
Community.

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

The above exception is aligned with the Communication (2020) 47
Critical Raw Materials Resilience, on the need to develop stra
intemational partnerships on raw materials.

Technology Activities are expected to achieve TRE5Dy the end of the projettsee
Readiness Leve| General Annex B.

Expected OutcomeProjects 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:

9 Improve knowledge base of EU and third country critical materials to identify new
areas for exploration and resource estimation;

1 Promote the utilisation of UNFC (United Nations Framework Classification for
Resources) and UNRMS (United Nations Resource Management System) reporting
standards in the raw materiedector;

1 Accelerate development of EU domestic raw materials exploration projects integrating
innovative technologies that can form the basis for new EU SMES;

i 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 foresigpahility to the

implementation of the EU action plan on Critical raw mateffa&snd to support future
foresight work of the Commission related to raw materials.

Scope Actions should develop new knowledge and conceptual models, supported by
innovative techol ogies to strengthen and secure the
by:

68 COM (2020) 474

Part 7- Pagel07of 512



Horizon Europe- Work Programme 2022022
Digital, Industry and Space

1 Generating better geological understanding (i.e. characterization, modelling, mapping) of
known mineral deposits to identify critical minerals resources and inform discovery of
new resources

1 Developing new genetic models for ore deposit types that host critical minerals in order
to identify areas for exploration, especially in previously overlooked regions

1 Deploying innovative geological, geophysical, geochemical, and data ssnaly
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 count
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:

i the importance of raw materials for a successful transition to a clmeateal and
digitised economy and society; and

1 the ensuing need for a secure, sustainable, and respessibyed supply of raw
materials, including from domestic sources to strengthen EU open strategic autonomy
and reduce ovedependence on third countries.

All the data and information generatdwidugh 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 ceopeation, consultations and joint activities on crossting 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 theagppropri
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 The Commission estimates that an EU contribution of around EUR
contribution per| million would allow these outcomes to be addressed appropria
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project Nonetheless, this does rateclude submission and selection of a prop
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 Gemle Annex B. The following
conditions exceptions apply:

I n order to achieve the expect
strategic assets, interests, autonomy, or security, namely to increa
resilience in raw materials supply chains for EU industrial valusnsh
and strategic sectors to enable their green and digital transition g
reduce current EU ovatependence on a few third countries for criti
raw materials by boosting domestic production of primary raw mate
to strengthen EU autonomy andHhaild innovative value chains linkin
directly raw materials producers and arskrs, participation to the topic
limited to legal entities established in Member States, associated cou
OECD countries, African Union Countries, and MERCOSU
CARIFORUM, and Andean Community.

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

The above exception is aligned with the Communication (2020) 47
Critical Raw Materials Resilence, on the need to developtestia
international partnerships on raw materials.

Technology Activities are expected to achieve TRE7@y the end of the projettsee
Readiness Leve| General Annex B.

Expected OutcomeProjects will enable achieving the expected impacts ofisination 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:

9 Develop resilient and sustainable criticalv materials supply chains for themebility
and renewable energy ecosystems and strategic sectors, such as aerospace, ICT and dual
use applications;

1 Increase the EU raw materials supply capabilty and added value;

1 Create new market opportunities for mial raw materials sustainably produced in the
EU,
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1 Build innovative value chains establishing a direct link between the raw materials
producers and the enters.

9 Create new circular business models with a convincing and quantifiedeszmmomic
impact.

Scope Actions should develop innovative and sustainable technology and business solutions
finishing at the level of Technology Readiness Levels (TRL) fér new high value added

and sustainable products with enhanced functional properties based on tineddted raw
materials. The industriallyand useidriven 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 themebility and reewable energy ecosystems including
battery raw materials; strategic sectors, such as-sg®ce and dualse applications; or on
critical raw material8®, such as rare earths elements for highly performant permanent
magnets.

Proposals submitted under thigptc should include a business case and exploitation strategy,
as outlined in the introduction to this Destination. For TRI% é credible strategy to achieve
future fultscale manufacturing in the EU is expected, indicating the commitments of the
industial 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 thesupply 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 reedarch a
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 sustainableby-design maderials to support embedding
sustainability criteria overthe life cycle of products and processes (CSA)

Specific conditions

Expected EU The Commission estimates that an EU contribution of between
contribution per | 3.00 and 4.00 million wouldallow these outcomes to be addres
project appropriately. Nonetheless, this does not preclude submissior]

selection of a proposal requesting different amounts.

69 Reference to the list of CRMs2020COM (2020) 474 finall
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Indicative budget| The total indicative budget for the topic is EUR 4.00 milion.

Type of Action Coordination and Support Actions

Expected OutcomeDevelop a common understanding of the principles of sustaifgble
design when applied to materials, both products and processes. The challenge is to identify
the key dimensions that need to be integtate a product sustainability performance
assessment and enhance a systems approach based on Life Cycle Assessment (LCA)
framework. The transition to sustainaibig-desigri©is a societal urgency. It is for example

the prerequisite to develop alternativedasafer (lower toxicity) plastics, surfactants and
metalbased systems, and it is relevant for all types of materials.

The proposals are expected to support the uptake and utilization of the sustayradxdegn
strategies by industry, especialy SMEg,contributing to the following outcomes:

9 Criteria and guiding principles for sustainaikdesign (i.e. integrating safety,
circularity and functionality of advanced materials, products and processes throughout
their lifecycle), in line with ongoing inteational work by e.g. OECD, UNEP, ECHA.

1 A permanent structure for losigrm operation of established gender balanced and
i nclusive expertos net work by ti me of pr
communities engaged, beyond consortium members;

91 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 relevams adtmg value
chains (developers, producers, downstream users) to promote the development and
imple mentation of sustainabley-design approach. Enhancing ownership and engagement of
the society through active collaboration and empowering people and catiemas actors of

the sustainabiey-design transition.

Scope Establish an inclusive and sslfistained international gender balanced and inclusive
network of experts and stakeholders in the materials community to enable mulidisciplinary

design processe map skills mismatches and competence gaps, to enable transition towards
an overarching framework in which sustainabilty is the essential entry point into markets:

91 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-B/@f the EU
NanoSafetyCluster) to fill in the gaps in the current understanding;

0 Sustainabldy-design concept takes a systems approach by integrathg safety, circularity and
functionality of advaced materials, products and processes throughout their lifecycle. This concept can
be defined as a pmarket approach that focuses on providing a function (or sewvice), while avoiding
properties that may be harmfulto human health or the environmenafif@cycle perspective.

n Chemicals Strategy for Sustainability COM(2020) 667 final
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91 Develop working framewds for creation of an expanded safety and sustainability
community, with agreement to create a common mechanism to engage, mobilise and
bring together diverse stakeholders;

1 Map and address sustainabigdesign skills mismatches and competence gaps, and

suport the enhancing of adequate skills at all leveldncluding in university
programmes, research, industry and among regulators;

9 Coordinate with other EXfunded projects targeting SustainablgDesign materials, in
particular: HORIZONCL4-2021RESILIENCE-01-11, HORIZONCL4-202%
RESILIENCE202:01-12 and HORIZONCL4-2022RESILIENCE01-13

Sustainability and life cycle of products and processes have a major impact on and can
positively contribute to the health and wedling of our citizens.

The topic isopen 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
adedicated 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 chemicals and materials
(1A)

Specific conditions

Expected EU The Commission estimates that an EU contribution of between
contribution per | 7.00 and 10.00 million would allow these outcomes to be addrg
project appropriately. Nonetheless, this does not preclude submissior]

selection of a proposaequesting 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 thg
Readiness Level | of theprojecti see General Annex B.

Expected OutcomeEurope needs to strengthen its capacity to produce materials and
chemicals in a sustainable and competitive way. Moreover, the recent crisis has shown the

i mportance for Eur op e étryto ndiease itsdlexibiltyaamdito adapt e r i a
quickly its production capacities to the changing supply néeds

Projects are expected to contribute to the following outcomes:

2 Chemicals Strategy for Sustainability COM(2020) 667 final
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Foster global competitiveness of EU companies. Helping Europe to overcome its
reliance on imports of chemicals, in particular for essential products, while boosting
Europe's economic and social recovery in the aftermath of the CQYIDisis;

Deliver new modular production concepts for the chemical industry (e.g. base
ingredients for pharmaceutical or other essential societal products) that would
significantly decrease process development time through the standardisation,
modularisation and application of novel process intensification technologies;

Produce highly efficient, flexible ral stanealone production units that could be shipped
to places where the need would be the highest;

Enable decentralised and continuous processing of high added value chemicals and
materials;

Improve flexibilty in products customisation with a faster response to supply
chain/customer demands, creating opportunities of new business models enabled by
digital technologies.

Achieve a significant impact on reducing production costs, designsftiortto market and
logistic efforts.

Scope Building on the experience gained from flexible production uhils would be
possible to equip base chemicals production containers with modular and standardised units
capable to facilitate a swift shift in the final production outcome. The focus on the proposals
under this topic should thus be the development of ab&ptchemical plants with flexible
outputs.

Innovation actions within this topic may include:

1
1

Improving flexibility and modularity of the equipment;

Adaptation of process analytical technologies for modular production, to support process
control, automatio, predictive maintenance and process coordination;

Smart equipment in intensified up and downstream processing;

Increasing safety of fully automatic operations and reducing occupational health related
risks;

Enabling decentralised and continuous processinhigh added value chemicals and
materials;

Standardisation of modular production concepts, including international standards.

73

F3 Factory, Copiride and Synflow projects in FP7
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Chemicals and materials play a major role in society, and hence sustainability and life cycle
of those products have a majanpact on and provide solutions concerning the health and
well-being of our citizens.

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

This topic is open fointernational cooperation where the EU has reciprocal benefit, while
excluding industrial competitors from countries where the safeguarding of IPRs cannot be
guaranteed.

HORIZON -CL4-2021-RESILIENCE -01-10: Paving the way to an increased share of
recycledplastics in added value products (RIA)

Specific conditions

Expected EU The Commission estimates that an EU contribution of between
contribution per | 5.00 and 7.00 million would allow these outcomes to be addrg
project appropriately. Nonethelesghis does not preclude submission ¢

selection of a proposal requesting different amounts.

Indicative budget| The total indicative budget for the topic is EUR 23.00 million.

Type of Action Research and Innovation Actions

Technology Activities are expected to start at TRL 3 and achieve TRL 6 by thq
Readiness Level | of the projecti see General Annex B.

Expected OutcomeCircularity and the increase of the content of recycled plastics in value
added products are central to the European Strategyafstid3l|

Projects are expected to contribute to several of the following outcomes:

1 Establish EU broadly accepted definition of recyclate and develop relevant verification
methods for recycled content in products.

i Establish EU broadly accepted proceduresdmirol the consistent quality of recyclates;
characterise their suitability for specific applications and trace the recyclates back to
their origin;

9 Deliver a clear approach to prevent some potentially hazardous substances to enter the
recycled plasticsystem;

1 Enhancing ownership and engagement of the society through active collaboration and
empowering people and communities as actors of the circular plastic transition. At
medium term, to fulfil the growing demand for recycled plastic content in market
products;
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i1 Atalonger term, to pave the way toward recycldiyelesign plastics.

Scope To allow recycled plastics to be more promptly taken up as raw material for new
products there is a need for reliable and standardised procedures to charactezidegdkac

origin and guarantee the safety of the recyclates. The proposals should address one or more of
the following areas:

9 Developing standard, robust and easy to use sampling and analysis procedures to ensure
consistent recyclate quality and safe produBtsvelop methodologies to establish the
degree of degradation of recycled materials and to foresee theaf-éegl

1 Developing and standardising methods for traceability. Allow the identification of origin
of recycled materials via digital informationamagement, e.g. marking technologies or
blockchain;

9 Detect and separate legacy additive in the waste stream, and ensure safe recycling of
plastics containing such additives;

9 Diffusing innovation, developing overarching best practices and build up comesutati
stimulate demonstration.

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

Proposals should actively pursue the involvement of all the actors iralive ehain from the
chemical and material industry, to formulators, recyclers, public authorities and
standardisation bodies.

This topic is open for international cooperation where the EU has reciprocal benefit, while
excluding industrial competitors fromountries where the safeguarding of IPRs cannot be
guaranteed.

HORIZON -CL4-2021-RESILIENCE -01-11: Safe and sustainableby-design polymeric
materials (RIA)

Specific conditions

Expected EU The Commission estimates that an Ebntribution of between EUR
contribution per | 4.00 and 5.00 million would allow these outcomes to be addre
project appropriately. Nonetheless, this does not preclude submissior]

selection of a proposal requesting different amounts.

Indicative budget| The total indicativebudget for the topic is EUR 19.00 milion.

Type of Action Research and Innovation Actions

Technology Activities are expected to start at TRL 3 and achieve TRL 5 by thg
Readiness Level | of the projecti see General Annex B.
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Expected Outcomel he wayplastics are currently made, used and discarded, fails to capture

the economic, environmental and societal benefits of a more sustainable approach. Europe
produces 25 million tons of plastic waste annually, less than 30% is recycled. Moreover,
plastic prodiction, use and disposal may result in the release of chemicals, which may give
rise to health and environmental problems. The development of a common understanding and
the transition to safeand sustainabley-design materials, including plastics, is ecistal
urgency.

Projects are expected to contribute to the following outcomes:

T

1
1

Recyclableby-design polymers with inherent recyclability properties for polymers
where nowadays recyclability challenge is high;

Safer (lower toxicity) plastics, with lesslisece on potentially harmful additives;

Reduced environmental footprint associated with theaéifie phase of the polymers
due to increased recyclability and /or reduced reliance on potentially harmful additives,
compared with existing products for g¢an applications;

Contribute to the development of safend sustainablby-design criteria and guiding
principles and apply them to polymers;

Identification of priorities for substitution of plastic additives;

New technologies and business opportunities for recycling industry across EU.

Scope Thanks to their versatility, polymeric materials are used in a wide range of
applications from consumer goods and construction to aerospace. The proposals should focus

on:

91 The design and development of new recyclable polymer systems substituting/improving

nowadays difficult to recycle polymers e.g. PVC, thermosets or multicomponent
(multlayer or blend) polymers;

The design and development of safer plastics with lessnoglion potentially harmful
additives, e.g. plasticizers. The approach should allow to decrease their health and
environmental impact and improve the purity of the secondary raw material and thus the
quality of recycled plastic without compromising the era@l optimal properties and
functionality;

Carrying out an inventory of additives detected in plastics and their function and
toxicity;

Integration of safe and sustainablby-design aspects, including safety (toxicity),
circularity and functionality of dvanced polymeric materials, products and processes
throughout their lifecycle.
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The proposals, activities and approaches should cover-bgphcific considerations for the
plastics under study, as well as developing overarching best practices thatbspsoter
sectors of safeand sustainabldy-design plastics. Proposals should involve all the actors in
the value chain from the chemical and material industry, to formulators, recyclers and
regulators. Areas for research include the intersection betvademicals and waste
legislation.

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

Leveraging the extensive experience from relevant initiatives and aligwihgother EU
funded projects targeting safand sustainableby-design materials, in particular under CSA
topic HORIZONCL4-RESILIENCE202101-08, is essential.

This topic is open for international cooperation where the EU has reciprocal benefit, while
excluding industrial competitors from countries where the safeguarding of IPRs cannot be
guaranteed.

HORIZON -CL4-2021-RESILIENCE -01-12: Safe and sustainableby-design metallic
coatings and engineered surfaces (RIA)

Specific conditions

Expected EU The Commission estimates that an EU contribution of between
contribution per | 4.00 and 5.00 million would allow these outcomes to be addrsg
project appropriately. Nonetheless, this does not preclude submissior]

selection of a proposal requesting differantounts.

Indicative budget| The total indicative budget for the topic is EUR 19.00 million.

Type of Action Research and Innovation Actions

Technology Activities are expected to start at TRL 3 and achieve TRL 5 by thg
Readiness Level | of the projecti see General Annex B.

Expected OutcomeNew metal coating systems, produced without, and free of, toxic
substances (e.g. hexavalent Chromium), HREEs (heavy rare earth elements), LREEs (light
rare earth elements), and PGMs (platinum group metals). A najallenge is the
accumulation of metallic materials over the long term in the environment where they tend to
have adverse reactions with the ecosystem. On the other hand, the coatings are needed for
preservation of the products to prevent for instanceéos@n and (bio)fouling. To ensure

safety and sustainabilty of new metal coatings a systems approach that integrates safety,
circularity and functionalty of advanced materials throughout their lifecycle is required.

Projects are expected to contributethe following outcomes:
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1 Atleast 2 novel materials with improved (or at least comparable) efficiency as compared
to traditional materials, associated with a reduction in metal usage of at least 15%;

1 Materials modelling, assisted by advanced methods (ehgsicsbased methods,
machine learning and artificial intelligence methods), integrated with- saffel
sustainableby-design models;

1 Integration of ecalesign and circularity concepts in the design of new metal coatings
and provide recommendations for tleadof-life of the new material. This should
include integration of REACH requirements in the -elesign development and pre
validation of indicators as well as tests to demonstrate the improved sustainability and
reduced toxicity of both final product @production process;

1 Innovative strategies for improving recovery, recyclability, purification andises

products at the end of life. This could include the evaluation of their reusability in other
application areas other than initial intended use, riaguiower purity inputs;

1 Anonline or/and standalone decision support tool to guide industry (especially SME) for
the implementation of safand sustainabley-design approaches tailored to their needs;

1 Integration into the standardisation process denelopment of a roadmap to achieve
full standardisation (of e.g. methods, protocols);

1 Contribute to the development of sa@nd sustainabley-design criteria and guiding
principles and apply them to metallic coating and engineered surfaces.

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

Scope Metal coatings are applied, to enhance performance characteristics, such as corrosion
resistance, colour, attractive appearance, wear resistance, optical psopeftietrical
resistance, or thermal protection. Applications range from building & construction and
consumer goods to catalytic materials, metal organic frameworks (MOFs) and fuel cells and
proposals covering all above areas will be welcome. The optiorsaif functionality
including sustainability and safety considerations and all aspects on resource utilisation across
the materials life cycle is essential. Such materials with desired properties and the
corresponding manufacturing processes should bigroes with the assistance of silico
techniques.

Leveraging the extensive experience from relevant initiatives and aligning with other EU
funded projects targeting safand sustainabley-design materials, in particular under CSA
topic HORIZON-CL4-2021RESILIENCEO01-08, is essential.

The proposals, activities and approaches should cover-bgphcific considerations for the
metal coatings under study, as well as developing overarching best practices that spans

broader sectors of safand sustainablby-design materials. Proposals should involve all the
actors in the value chain.
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Proposals submitted under this topic should include a business case and exploitation strategy,
as outlined in the introduction to this Destination.

I n | ine wit htegy foreintethational c@perat®n in eesearch and innovation,
international cooperation is encouraged.

Materials for the benefit of society and the environment and materials for climate
neutral Industry

Proposals are invited against the following topic(s)

HORIZON -CL4-2021-RESILIENCE -01-14: Development of more energy efficient
electrically heated catalytic reactors (I1A)

Specific conditions

Expected EU The Commission estimates that an EU contribution of between
contribution per | 7.00 and 10.00 ifion would allow these outcomes to be addres
project appropriately. Nonetheless, this does not preclude submissior]

selection of a proposal requesting different amounts.

Indicative budget| The total indicative budget for the topic is EUR 33.00 million.

Type of Action Innovation Actions

Technology Activities are expected to start at TRE54and achieve TRL 6 by the e
Readiness Level | of the projecti see General Annex B

Expected OutcomeA shift from fired to electricallyheated catalytic reactorsoyered by
renewables will lead to a large decrease in, €Missions, coupled with a significant process
intensification. As currently reactors are kept at high target temperatures in ineicsidal
catalytic processes with energy supplied by the cormdousdi fossil fuels, substitution of
fossitfuetderived heating with emissiofieee alternatives will substantially contribute to the
greening of large industries. This requires thel@sign of the reactor and in parallel with the
development of novel calysts as well as integration of up and downstream processes to
operate with optimal energy efficiency and product yield.

Projects are expected to contribute to the following outcomes:

1 A breakthrough reduction in carbon footprint for a given reaction ;(E@®ission
reduction > 40%, demonstrated by LCA or similar studies);

1 Demonstrate a significant process intensification (a reactor size reduction of > 50% with
respect to the statef-the-art conventional approach) and industrial scalabilty;

1 Environmental ad techneeconomic feasibility of novel catalytic reactor technologies
and catalyst materials demonstrated and validated at suitable scale against current
industrial processes to produce the same products;
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1 Integrated development methodology of catalysts r@adtors for an optimized design
up to pilot unit of novel catalytic reactors with significant carbon footprint reduction and
allowing relevant process intensification, while maintaining cost competitiveness;

1 Advanced catalytic reactor concepts to operate in synergy with alternative energy

resources like

Relevant indicators

e.g. nghermal plasma.

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

Scope Proposals should addressiategrated development of:

1 The next generation of industrially scalable and robust reactor technologies and
associated catalytic materials for an electrified chemical production with an optimized
design, up to pilot unit;

1 Environmental and techreconomicimpact studies should be part of the objectives to
demonstrate the industrial feasibility and integration within the value chain of production
and use of renewable energy sources.

9 Solutions allowing the combined use of renewable energy resources withsgroce

intensification

should be investigated in order to optimise energy efficiency, product

yield and purity as an integrated part of the total process.

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

Where synergies are possible with projects from topics HOREGDN 2022 RESILIENCE
01-16, HORIZONCL4-2022TWIN-TRANSITION-01-15, HORIZONCL5-202:D3-02-03,
and HORIZONCL5-2022D3-03-03, cooperation activitiesre encouraged.

The topic is open for international cooperation, while excluding industrial competitors from
countries where the safeguarding of IPRs cannot be guaré&nteed

HORIZON -CL4-2021-RESILIENCE -01-16: Creation of an innovation community for

solar fuels and che

micals (CSA)

Specific conditions

Expected EU
contribution per
project

The Commission estimates that an EU contribution of between
3.00 and 4.00 million would allow these outcomes to be addrg
appropriately. Nonetheless, this does not |wde submission an
selection of a proposal requesting different amounts.

Indicative budget

The total indicative budget for the topic is EUR 4.00 milion.

" SWD(2021)97

finglReport on the protection and enforcement of intellectual property rights in third

countries (2021)
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Type of Action Coordination and Support Actions

Expected OutcomeCreation of an innovatioecasystem gathering the various elements

necessary to accelerate the development in the area of introduction of solar fuels and
chemicals. This will require a strict synergy of actions between all stakeholder components,

from R&D to industry and societyin order to foster their introduction. In addition, the

development of solar fuels and chemicals requires a full redesign of the current technologies
and processes based on fossil fuels, and the technological gap is a main factor limiting their

introductian.

Projects are expected to contribute to the following outcomes:

9 Solar fuels and chemicals constitute those products that are equivalent in terms of
functionality to the ones currently in use based on fossil fuels, and thus well integrating
within the exsting infrastructure, but produced with the aid of renewable energy sources
and with a disruptive decrease in terms of reduction of greenhouse gas emissions on
LCA bases, larger than that based on biomass sources. They will play a crucial role to

meet targts for decarbonizing Europe;

9 Structuring/developing in the short term the European ecosystem in order to speed up

technologies to move from the laboratory to industry;

i Tackle longterm research challenges in the field. This would be done mainly through

the RIA & IA topics of the largescale R&l inttiative, as well as with actions at national
and regional levels, with overall coordination by the CSA.

Scope

9 Coordinating a large scale R&l inttiative on storage of renewable (solar) energies in

chemical fom involving all relevant stakeholders (from academia, RTOs, industry and

society) and linked with relevant international, national and local programmes and

initiatives;
9 Building and updating, a lorgrm roadmap;

1 Building/structuring a gender balancedhclusive community with all relevant
stakeholders across EU;

9 Participation of societal stakeholders to the activities of the community and intiative;

1 Faciltating cooperation and communication between the stakeholders of the initiative on

crosscutting bpics;

1 Strengthening the engagement of the European industrial stakeholders in the long term

beyond the CSA,;
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1 Creating an innovation eexystem to foster and accelerate the technological, economic
and societal impact of the initiative and pave the way tlustrial exploitation of the
technologies in the field of energy, transport and climate;

1 Speedingup and increasing the positive impacts of technologies on climate change and
protection of environment;

1 Spreading of S&T excellence across Europe and increasmeness of European
activities;

9 Addressing international cooperation in particular with other relevant actions (e.g.
Mission Innovation);

91 Preparing a largecale research and innovation initiative beyond the CSA, as a
partnership or another instrumeathie discussed and agreed upon with the Commission
and the Member States and Associated countries.

Where synergies are possible with projects from topics HORKCZDKF202ERESILIENCE
01-14, HORIZONCL4-2022TWIN-TRANSITION-01-15, HORIZONCL5-202:D3-02-03,
and HORIZONCL5-2022D3-03-03, cooperation activities are encouraged.

The project partners should make provisions to actively participate in the common activities
of the largescale research initiative on Foskéde fuels and chemicals for a climateural
Europe.

The topic is open for international cooperation where the EU has reciprocal benefi.

HORIZON -CL4-2021-RESILIENCE -01-17: Advanced materials for hydrogen storage
(RIA)

Specific conditions

Expected EU The Commission estiates that an EU contribution of between E
contribution per | 4.00 and 6.00 million would allow these outcomes to be addre
project appropriately. Nonetheless, this does not preclude submissior]

selection of a proposal requesting different amounts.

Indicative budget| Thetotal 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 3 and achieve TRL 5 by thg
Readiness Level | of the projecti see General Annex B.

ExpectedOutcome The benefits of a hydrogen based economy are well documented, since
hydrogen is an abundant zero emission fuel, and possesses a higher energy density than
conventional fossil fuels (e.g. petrol). However, safe hydrogen storage, either longtor shor
term, faces several challenges. Chemical storage is the prevailing method for long term
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storage due to the high storage density but the synthesis process needs further development to
make it commercially attractive. Pressurised gaseous storage is thattraadive in practical

terms but compression up to 700bar is needed to achieve practical volumetric storage
capacities for transport applications, which requires expensive pressure vessels and is
inherently dangerous. However, new approaches using plr@us materials have
demonstrated the feasibility of high storage densities of gaseous hydrogen at pressure of
100bar.

Projects are expected to contribute to the following outcomes:

|l

Provide commercially attractive and safe new technologies for-tknmgstorage and
transport of hydrogen;

Enable efficient and safe hydrogen short term storage for example for fuel tanks for
automobiles, rail vehicles, ships, airplanes, or stationary storage, etc., eliminating
pollution caused by fossil fuels and facilitgtirthe greening of transport;

Elimination of economic dependence for EUD®

Ability for distributed production, providing opportunities for new business ventures and
the development of new centres for economic growth in both rural and urbantaaea
currently find it difficult to attract investment in the current centralised energy system.

Scope Research proposals should address at least one of the following:

|l

Development of new environmentally friendly catalysts for ammonia synthesis at low
pressures for long term hydrogen storage and distribution;

Development of new ultra porous materials for hydrogen storage with a gravimetric
storage capacity in excess of 6 wt% and a volumetric storage capacity in excess of
40g/lt. The use of machine leamg techniques to assess combinations and substitutions

in various porous materials to help optimise the development process should also be
considered; the development of suitable pressure vessel designs and materials for the
containment of the adsorberitrarporous materials should also be addressed.

For longterm storage the proposals are expected to produce a demonstrator plant for low
pressure chemical synthesis. Similarly, for the shemh storage solution a demonstrator
pressure vessel containingtra-porous hydrogen adsorbents should be produced.

The proposed solutions should also include full LCA of the new developed materials,
(catalysts, ultrgporous materials) and processes (synthesis processpoitvas material
production).

Proposals subitted under this topic should include a business case and exploitation strategy,
as outlined in the introduction to this Destination.
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The topic is open for international cooperation, while excluding industrial competitors from
countries where the safegumgl of IPRs cannot be guarantéed

HORIZON -CL4-2021-RESILIENCE -01-20: Antimicrobial, Antiviral, and Antifungal
Nanocoatings (RIA)

Specific conditions

Expected EU The Commission estimates that an EU contribution of between
contribution per | 4.00 and 6.00 million would allow these outcomes to be addre
project appropriately. Nonetheless, this does not preclude submissior]

selection of a proposal requesting different amounts.

Indicative budget| The total indicative budget for the topic is EUR 23u6ilion.

Type of Action Research and Innovation Actions

Technology Activities are expected to start at TRL 3 and achieve TRL 6 by thg
Readiness Level | of the projecti see General Annex B.

Expected Outcomel he recent outbreak of the COVID19 viruashdemonstrated that costs in

both human life and economic terms can be immense if measures are not in place to contain a
spread of infection. It is apparent therefore that passive measures are in place to minimise the
impact of current and future infechicoutbreaks. Nanoparticle filled coatings such as metal
nanoparticles, carbon nanotubes, metal oxide nanoparticles, heterostructures, patterned
surfaces and grapheiased materials have demonstrated up to 99.9998% effectiveness
against bacteria, mould angluses.

Projects are expected to contribute to the following outcomes:

1 Minimise the risk of spread of infections from harmful pathogens arising from everyday
human activities;

1 Create a heatlthier living and working environment and offer holistic solutiopsople
with health issues;

T 1 mprove citizen health and enhance the EU(

region;
1 Enhance economic benefits through reduction of lost hours of work through illness;
1 Boost research, development and innovatiothénEU;

9 Provide business opportunities especially for SMEs;

I3 SWD(2021)97 finglReport on the protection and enforcement of intellectual property rights in third

countries (2021)
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i Sustainable synthesis of nanocoatings (includingblaged materials) especially with
effectiveness against a range of pathogens.

Scope Inorganic nanomaterials have demonstrated enhancedana@ntibial and antviral
activity. They are also stable at high temperatures, robust, and have a long sheff life,
compared to organic antnicrobial coatings. Research areas should address new antiviral and
antibacterial nanocoatings for a range of applwatiaddressing use on both surfaces of so
called hightraffic objects (e.g. door and window handles in public places, public transport,
hospitals, public buildings, schools, elderly homes etc.) and/or coatings for textiles (e.g.
protective clothing in fooghrocessing plants, laboratory coats, face masks, etc.).

The research should address the following aspects:

1 Sustainable synthesis of nanocoatings/nanocomposites (includirigadéal materials)
with effectiveness against a range of pathogens;

1 Application mehods (both on surfaces and texties);

1 Surface adhesion and durability via assessing performance against wear (e.g. abrasion,
washing, etc.) and degradation in the application environments on a variety of surfaces

(e.g. glass, metals and various alloygypar and steel, marble and stone slabs, ceramics
and tiles, textiles and plastics);

1 Toxicity of nanocoatings.

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

This topic is directly related to the wddeing of citizens in the context of COVAID9 virus
pandemic.

Materials and data crosscutting actions

Proposals are invited against the following topic(s):

HORIZON -CL4-2021-RESILIENCE -01-25: Biomaterials database for Health
Applications (CSA)

Specific conditions

Expected EU The Commission estimates that an EU contribution of between
contribution per | 2.00 and 4.00 million would allow these outcomes to be addrsg
project appropriately. Nonetheless, this does not preclude submission

selection of a proposal requesting different amounts.

Indicative budget| The total indicative budget for the topic is EUR 6.00 milion.

Type of Action Coordination and Support Actions
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Expected OutcomdProjects are expected to contribute to the following outcomes:

1 Create of a database of biomaterials, providing detailed information on the chemical
physical, biological and toxicological properties accessible to wide variety efisarg,
for e.g. researdrs, companies and clinicians for the purposes of evaluating the
biological and clinical usefulness also in the areas beyond their intended primary
applications.

Scope Projects will incorporate data on as many of the material properties as possible,
allowing for the development of standardised protocols for the determination and
measurement of the efficacy and safety of new biomaterials, taking into account the
specfficities due to sex, race and age, whether they be single or combination entities.
Procesmkg of data should be done in accordance with GDPR provisions.

A label of biocompatibilty should be established so as to define the suitability of a
biomaterial for eventual use in a Medical Device or Advanced Therapy that the biomaterial
becomes a partf,0so as to assist companies, especially SMEs, in choosing and facilitating
market access for their products.

This database should also contain comparative analyses of the results of biological testing of
biomaterials from the scientific literature (andndal trials, where possible) so as to
incorporate data on as many of the material properties as possible, incl. taking into account
the specificities defined by sex, race, age. Based upon this, it should be possible to formulate,
as necessary, standamtisprotocols for the determination and measurement of the efficacy
and safety of new biomaterials, facilitating as it will, the need to establish high throughput test
platforms in the future for biomaterials, that comprise standardised testing protacels fo

Vvivo, in vivo, preclinical and clinical testing.

Proposals must also address all the areas below:

91 Develop a usefriendly platform for making all relevant data easily and readily
accessible for the assessment and deceisiaking processes appropriate formats to
ensure interoperability. To ensure that the data are processed in accordance with the
GDPR provisions;

1 Faciltate extracting, analysing and-uging of the data with advanced data processing
technologies e.g. Artificial Inteligence;

1 Provide innovative trainings and manuals for the use of the database and its
documentation;

91 Develop a business model for the maintenance of the database demonstrating its
sustainability beyond the funding period. A contribution of SSH expertise in tideofie
economics and marketing would be beneficial for the achievement of this goal.
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Proposals submitted under this topic should include actions designed to facilitate cooperation

with other projects,

including; relevant ongoing Open Innovation Test’Baéd€nhance user

involvement, and to ensure the accessibility and reusability of data produced in the course of
the project by agreeing on metadata for the description of the materials databases.

HORIZON -CL4-2021-RESILIENCE -01-26: Sustainable Industry Comnons (RIA)

Specific conditions

Expected EU
contribution per
project

The Commission estimates that an EU contribution of between
2.00 and 4.00 million would allow these outcomes to be addrg
appropriately. Nonetheless, this does not preclude sulmmisand
selection of a proposal requesting different amounts.

Indicative budget

The total indicative budget for the topic is EUR 6.00 milion.

Type of Action

Research and Innovation Actions

Technology
Readiness Level

Activities are expected to start @RL 3 and achieve TRL 6 or more |
the end of the projedt see General Annex B.

Expected OutcomeData has an enormous economic impact and yet, only a small share of
industrial data is retained and used for value creation. European industry needsssotuti

mitigate the barriers for industrial data reusability and facilitate the unlocking of value from
data, which will make a significant difference to the performance and competitiveness of

European industry.

At the same time, the efforts to make Eanopelustry more competitive

and innovative need to be achieved without compromising the future of forthcoming
generations, therefore it is also important to provide European industry with tools that aid
them in improving their sustainability.

Projects arexpected to contribute to the following outcomes:

9 Develop tools

to support industry in sustainable production and consumption of goods,

which assist to improve the overall sustainability performance and contribute to the
development of more sustainabldutons by embedding circular economy strategies;

1 Develop ontology based data documentation for the application domain to facilitate
interconnection by data exchange between designers, manufacturers, users and collectors

of used/waste

products, applying IRAdata principles and where applicable, taking into

account the specificities due to sex, race, age, religion. The data should be processed in
accordance with GDPR provisions;

i1 Reinforce European industry capacities and adapt to the new trends in theofareas
sustainability and digitalization, and contribute to the development and/or creation of

standards;

6 Cooperation with projects funded in ENMBP-02-2018: OITBs for Safety Testing of Medical

Technologies

for Health
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1 Increase competences for data handling among the potential data users (e.g. by providing
trainings);

91 Ensure high visibility of project results and ud$eendly, open access to data and
ontologies.

Scope To develop tools for industry to enhance efficiency and contributing to less waste and
emissions while improving material/product/process quality #&ha@ the lifecycle of a
product/service system. The proposals should have a holistic approach, with a minimum of
three demonstrators/usases, covering the entire material/product/process life cycle and
proving the interoperability of data across the tifgle stages across industry domains. The
developed tools have to be compliant with existing standards, and the proposals should
contribute to development and/or creation of new ones.

The developed tools have to address circular economy strategies (asxdomple
improvement of durability, reusability, recyclability, recycled content, product reparability,
etc.) in order to guide companies to the development of their sustainability agendas with an
effective and usefriendly interface. Improvement of theverall environmental performance
should be demonstrated applying Life Cycle Assessment.

The developed tools have to be semantically interoperable and associated application domain
ontologies and data format have to be built upon the emerging developrhémsiodustry
Commons projects of H2020. Actions designed to facilitate cooperation with other projects, to
enhance user involvement and to ensure the accessibility and reusability of data produced in
the course of the project should be addressed, fonpkawith EOSGbased initiatives and
European Data Spaces.

Improving the resilience and preparedness of EU businesses, especially SMEs and
Startups

Proposals are invited against the following topic(s):

HORIZON -CL4-2021-RESILIENCE -01-27: Innovation Radar, Tech Due Diligence and
Venture Building for strategic digital technologies (CSA)

Specific conditions

Expected EU The Commission estimates that an EU contribution of between
contribution per | 2.50 and 4.00 million would allow these outcomes to aulelresse
project appropriately. Nonetheless, this does not preclude submissior]

selection of a proposal requesting different amounts.

Indicative budget| The total indicative budget for the topic is EUR 4.00 milion.

Type of Action Coordination and Supporctions
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Expected OutcomeProjects are expected to contribute to at least one of the following
outcomes:

1 A scaling up of capabilities in matching Hunded technology solutions developed by
highly innovative sustainable and digital startups with accesinance and growth
opportunities including, but not limited to, other European funding instruments (such as
the Digital Europe Programme and EIC), innovation procurement, investors and
corporate innovation ventures.

9 Deliver, through tech due diligence camenturebuilding approaches, a step change in
t he number of new ventures created and
sustainable and digital innovations developed infihtled R&I.

Scope The action will use intelligence from the Innovationd&aplatforni’ to: facilitate tech

due diligence and the building of new ventures based ongdutgntial innovations and
upscaling of HEunded startups. This will in particular include matching of -fedded
innovations and the innovators behind them Viitnce and growth opportunities offered by
investors, other European funding programmes (including the Digital Europe Programme and
EIC), innovation procurement and corporate innovation ventures.

Specific support will be devoted to pilot tech due diligerand venturduilding service&.

The services to be piloted will allow investors to better valuate the technology behind
innovations, enable more precise valuations of digital-sfagtand prepare their investment
readiness. The tech due diligence sewiwill deliver a benefit to spinoffs, startups and scale

ups by improving their access to {fbiundmdcdengoT
approaches to dramatically increase the number of new ventures created on the basis of
technological breaktr oughs t hat may otherwise be at roi
their market or disruptive potential.

The focus is on strategic digital and industrial technologies.

The crosscutting action will act as a catalyst to fulfil the potential of startupgarticular

those who have secured EU funding (Horizon Europe and Horizon 2020), in delivering
marketready applications and technology solutions that can contribute to the competitiveness
and open strategic autonomy of EU industry in key technologgsaand value chains. It is
foreseen that the communities targeted by the action(s) will contribute to developing
applications that foster climateeutrality, the circular economy, clean industry and -user

centric technology development, while also encoimggnclusiveness, and incorporating
European social and ethical values.

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

L https://www.innoradar.eu/
8 Asforeseen n t he European Commi ssionds SME strategy (
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HORIZON -CL4-2021-RESILIENCE -01-28: Re-opening industrial sites preparatory
actoniPromoting a sustainable strategy for Eur

Specific conditions

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

proposal requesting different amounts.

Indicative budget | The total indicative budget for the topic is EUR 2.00 milion.

Type of Action Coordination and Support Actions

Expected OutcomédProjects are expected to contribute to the following outcomes:

1 Providing strategic business development plans for thepeaing of more than 20
industrial sites in Europe, which have recently betsed or are about to be closed in
the next months;

1 Proposing networks of key players, stakeholders and projects to support regions
exploring new approaches to address the challenges of green and digital transition of
industries, an innovatieled and plae-based approach inherent in Smart Specialisation,

building on the specific assets and resources of each individual region concerned,
supporting regional entrepreneurial culture, infrastructure and innovators;

1 Analysing the regional crodertilization pdential between traditional, higiech and
digital sectors, education and research, federal and local authorities, early stage venture
capital and innovators;

1 Promote the establishment of a new sustainable and inclusive regional industry eco
system,

1 ldentification of innovation barriers and recommendations for policy support;

9 Analysis should be based on key figures like: Economic growth rates and Per Capita
GDP, salaries; labour and unemployment rate of different population groups; innovation
power interms of patent applications; number of business registrations per year; tax
revenues, taking also into gender and demographic data.

Scope European innovation policy must place a greater emphasis on promoting innovation in
lessdeveloped regions to trgr economic recovery in regions the local economies and
societies suffered from the recent closing down of industrial plants and sites, which had once
offered lots of jobs in these regions and has thus ensured a level of prosperity for the local
population.

Aiming at achieving a sustainable and inclusive industrial transformation, Europe needs to
develop new industrial policies relaunching productivity growth in regions suffering most
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from COVID-19 and economic situations of radical change. This will &é&slp to achieve a
competitive social market economy in Europe that seeks to guarantee a balance in living
standards and economic condtions between urban and rural areas as well as regions.

The objective of this coordination and support action is to aeahes industrial ecosystem of
more than 20 regions in Europe and how they could be influenced by comprehensive
industrial policies, innovation programs, private investments accompanied with modern
regional administration policies and public investment nfiastructures, both digital and
transportation. Focus is both, on the growth of the digital industries, and on the transformation
of traditional industries and the creation of new business opportunities that could offer the
potential for a long term valuereation and for new jobs.

The coordination and support action should network the stakeholders across entire innovation
value-chains and regional development programs. A holistic approach is needed, mobilizing a
diverse set of players from private and [milorganisations. The translation of an industrial
revitalization into integrated business development solutions across disciplines should be
envisaged and sustainable and inclusive regispatific business development strategies
should be proposed teehtaken up. In particular, the key actors in the region, who have a
Agravitational pull o should play a key role

The interplay between large companies and the-gpacene, authorities and financial
organisations are ingotant success factor for a region. The strength of the industrial
innovation ecosystem should be summarised by characteristics such as robustness, diversity in
particular in terms of age, gender, ethnicity, cifessilisation between sectors, large and
small companies spurring the ecosystem, entrepreneurial culture, well connected across the
world, openness to disruption, platforenonomy, supportive state, public procurement and
education and acceptance by the local population.

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

HORIZON -CL4-2021-RESILIENCE -01-29: 'Innovate to transform' support for SME's
sustainability transition (CSA)

Specific conditions

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

proposal requestingdifferent amounts.

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

Type of Action Coordination and Support Actions

Eligibility The conditions are described in General Annex B. The follov
conditions exceptions apply:
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The following additional eligibility criteria apply: In order to achie
the expected objectives and/or the specific policy requirements d
topic, the consortium must include at least three entities from at
three Member States or Associated Goes.

The following additional eligibility criteria apply: For actions fund
under this topic, the same legal entity may only be the coordinat
one action. This means that any legal entity that is the coordinator
consortium may receive only engrant under this topic. In case f{
same legal entity is the coordinator in more than one proposal subi
under this topic, only the last submitted proposal will be considere
evaluation.

Legal and financial| The rues are described in General Annex G. The following excep
setup of the Grant| apply:

Agreements Beneficiaries may provide financial support to third parties.
The support to third parties can only be provided in the form of gra
The maximum amount to be granted to each third paulUR 50 000.

Expected OutcomdProjects are expected to contribute to the following outcomes:

9 Support objectives of the European Green Deal and of the EU SME Strategy for a
sustainable and digital Europe;

1 Increased resilience of SMEs, by fosterteghnological and social innovation in SMEs
to support their transition to more sustainable business models and more resource
efficient and circular processes and infrastructures;

1 Increased competitive sustainability of SMEs through the uptake of advanced
technologies;

i Stronger innovation support ecosystems supporting the green, social and economic
transition of SMEs, by leveraging synergies between existing EU networks and SME
support inttiatives.

Scope Achieving European Green Deal objectives, and rigtalelimate neutral and resource
efficient economy, requires the full mobilisation of SMEs. The COXfIDpande mic has also

led to companies redesigning their supply chains and facing a new industrial revolution,
brought on by a new generation of advan¢echnologieg®, which are underpinning the
potential for competitive sustainability of SMESs.

& The Advanced Technologies for Industry project of the European Commission offers analytical

overview of 16 advanced technologiedttps:/ati.ec.europa.eu/about/wisati : Advanced
Manufacturing Technology, Advanced Materials, Artificial Intelligence, Augmented and Virtual Reality,
Big Data, Blockchain, Cloud Computing, Connectivity, Industrial Biotechnology, Intemet afsThin
Micro- and Nanoelectronics, Mobility, Nanotechnology, Photonics, Robotics and SeEuritypean

SMEs have shown a chronic lagging behind the US and China in the uptake of advanced technologies
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The action will build on and further connect existing EU specialised business support
networks and centréssuch as the Enterprise Europe Network, the Europeaustiydc lusters
registered under the European Cluster Collaboration Platform, Centres for Advanced
Technologies for Industry. They will work in complementarity and close interaction with
Open Innovation Test beds, European Digital Innovation Hubs ;@tdttrope etc., but also

with academia, social partners and other social innovation actors.

This action will consist in:
A. Advisory services

Dedicated innovation and capacity building support will be provided to SMEs, to assess their
abilty to transform thie business models and increase their resilience.

This wi || consi st of an assessment of SME
elaboration of recommendations, notably in view of the uptake of advanced technologies
and/or social innovations.

Based a these recommendations, SMEs could receive further advisory services according to
their level of preparedness such as help and advice on proof of concept, investment readiness,
intellectual property (in cooperation with EU funded IP supp#ttlechnology transfer,
adaptation to standards, adaptation to environmental rules, design management, sKill
development, partner search (including social partners). SMEs will receive targeted assistance
for the uptake of advanced technologies.

Social innovation shoulde recommended when the solution is at the sewbnical
interface and requires social change, new social practices, social ownership or market uptake.

This action will also include the sap of a community, building on the SME Alliance
projects, inwhich best practices should be exchanged and SMEs could benefit from dedicated
peerlearning activities in order to learn from leaders (SMEs or larger corporates) of their own
sector. Incentives for leaders to share their best practices with peers shadddtified in the
context of EU support to industrial ecosystems.

B. Financi al support in the form of &6Third p

As a result of the advisory services and initial assessments, SMEs will receive financial
support through calls for SMEs, to ilmment the elaborated recommendations.

This should support amongst other activities the financing of a feasibility study, prototyping,
pilot testing, demonstrating, procurement of further specialised consultancy services and
coaching services that cannag Iprovided directly by the project partners, adaptation of

See  ATI reports from us and China  about  technology patoce:
Chinahttps :/ati.ec.europa.eu/reports/internatieneglorts/reporthinatechnologicatapacitiesand
key-policy-measuresand US:https://ati.ec.europa.eu/reports/intematiereplorts/reporunitedstates
americatechnolodral-capacitiesandkey-policy
https://intellectuapropertyhelpdesk.ec.europa.eu/index_en; https //intelleqiugd erty
helpdesk.ec.europa.eu/horiziprscan_en; https://euipo.europa.eu/ohimporntal/en/oslneices/ideas
poweredfor-business

80
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business processes, free access and support to use testing facilities, introduction of new IT
solutions etc.

The Commission estimates that at least half of the budget should be allocated t@lffinanci
support to SMEs in the form of third party financing.

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 -01-31: European Technologcal and Social
Innovation Factory (RIA)

Specific conditions

Expected EU The Commission estimates that an EU contribution of between
contribution per | 3.00 and 5.00 million would allow these outcomes to be addre
project appropriately. Nonethelesghis does not preclude submission ¢

selection of a proposal requesting different amounts.

Indicative budget| The total indicative budget for the topic is EUR 5.00 milion.

Type of Action Research and Innovation Actions

Expected OutcomdProjects arexpected to contribute to the following outcomes:

i Strengthened resilience and sustainability its economic, social ecological aspetts
of the European industries;

1 Innovations that combine technological and social innovation and support industry in
the r transition and the achievement of EUDO ¢

Inclusive entrepreneurship with a positive social impact;
A new generation of technologically savvy social entrepreneurs;

New business models capitalizihg on a new partnerships between industry atd soci

= = =4 -

New markets.

Scope Our society is changing. The COWI® crisis has shown how quickly society can
adapt and bounce back and has underlined how urgent it was for European industry to
reinvent itself and increase its resilience. Social innovatiodshthie potential to support the
industry in this transition, especially when linked to technological innovation. Social
innovations can contribute to progress and innovation in all areas and change the way all
actors in society interact. They appear in maeducts, services, methods, business models,
production processes or new forms of cooperation. They do things differently and involve
academia, industry, public authorities, and civil society. Linking the industry with social
innovation would thus suppothe creation of a more resilient, inclusive and democratic
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European society and of a dynamic industrial innovation ecosystem while allowing the
industry to undertake its transition in a sustainable and fair way.

This topic concerns the generation of awations that combine technological and social

i nnovation and engage industry and society
innovators with financial and capacity building support to develop their ideas into concrete
solutions enabling usinesses to transform towards more resilience, sustainability and
inclusion. It will also promote a new European culture of social innovation and social
entrepreneurship.

Projects should:

9 Set up an inclusive mechanism to harvest social innovation iddey. Should issue
calls for ideas that are business and industry driven, providing innovative solutions
improving the resilience and preparedness of EU businesses in EU policy priority areas
and are bottorup in their approach, involving users and citizefifie following
eligibility criterions should be used:

I. serving atleast one EU priority,
ii. combining technological and social innovation,
iil. engaging society and industry,
iv. demonstrated market knowledge and market demand for the solution;
v. offering an innovative solution.

1 Ensure a broad dissemination of the calls to reach out to local social innovators with the
support, for instance, of the national competence centres for social innovation funded
under the EU Programme for Employment andi@ Innovation (EaSl).

1 Select approximately 30 of the best entries, using announced eligibility criterions to rank
entries. They should award approximately

1 Turn these ideas into prearket demonstration projects through a process -afesgn
and codevelopment, engaging civil society; staps, SMEs, migaps, and large
corporations; academia; public authorities; philanthropists; impact financiers, etc. to the
extent appropriate. The consortium should have extensive knowledge in business
inculation to be able to provide capaehlyilding support. Synergies with the ongoing

EU funded projects on Incubators for inclusive and social entrepreneurship are
encouraged.

1 Monitor the testing of the prmarket demonstration projects to demonstrate and
document that the social innovation achieves investment grade.
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1 Help premarket demonstration projects to find investors through the portfolio of
activities (e.g., matchmaking events, dragutnhes, auctions, etc.) that they consider
best suited.

Two thirds of the EU contribution should go to awards to selected entries and to the financing
of premarket demonstration projects.

Applicants are encouraged to envisage additional sources of financing.

Applicants should envisage, as appropriate, clusteringitgesi with other ongoing and future
social innovation projects funded under Horizon 2020 or Horizon Europe projects for, inter
alia, crossproject ceoperation, consultations and knowledge exchange, joint activities on
crosscutting issues as well as maptting in joint meetings and communication events.
Applicants should plan the necessary budget to cover those activities without the prerequisite
to define concrete common actions at this stage.

Call - A DIGITISED, RESOURCE -EFFICIENT AND RESILIENT INDUSTRY 2021
HORIZON-CL4-2021-RESILIENCE-02
Conditions for the Call

Indicative budget($}

Topics Type | Budgets| Expected EU | Number
of (EUR contribution of
Action | milion) per project | projects
(EUR expected
2021 million)e2 to be
funded

Opening: 16 Sep021
Deadline(s): 25 Jan 2022

HORIZON-CL4-202:RESILIENCE02-32 | IA 10.008 | Around 2.50 |4

Overall indicative budget 10.00

General conditions relating to this call

81 The DrectorGeneral responsible for the call may decide to open the call up to one month prior to or

afterthe envisaged date(s) of opening.

The DirectorGeneral responsible may delay the deadline(s) by up to two months.

All deadlines are at 17.00.00 Brusselsdltime.

The budget amounts are subject to the availability of the appropriations provided for in the general
budgetofthe Unionforyears 2021 and 2022.

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

83 Of which EUR 5.55 million from the 'NGEU' Fund Source.

82
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Admissibility conditions The conditions are described in Geng
Annex A.

Eligibility conditions The conditions are described in Gensg
Annex B.

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

exclusion C.

Award criteria The criteria are described in General Anr
D.

Documents The documents aredescribed in Generg
Annex E.

Procedure The procedure is described in Geng
Annex F.

Legal and financial setip of the Grant The rules are described in General Annex

Agreements

Improving the resilience and preparedness of EU businesses, especidBiMEs and
Startups

Proposals are invited against the following topic(s):

HORIZON -CL4-2021-RESILIENCE -02-32: Social and affordable housing district
demonstrator (I1A)

Specific conditions

Expected EU The Commission estimates that B contribution of around EUR 2.5
contribution per | million would allow these outcomes to be addressed approprig
project Nonetheless, this does not preclude submission and selection

proposal requesting different amounts.

Indicative budget | The total indicative budget fahe topic is EUR 10.00 milion.

Type of Action Innovation Actions

Expected OutcomdProjects are expected to contribute to the following outcomes:

T Demonstrate renovatibghphbose Ohsthéecstsasa
Affordable Housing Initiative in the Renovation Wave communic&fidallowing a
smart neighbourhood approach and providing blueprints for replication, setting

84 https://eurlex.europa.eu/legatontent/EN/TXT/?0id=1603122220757&uri=CELEX:52020DC0662
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iveability and latest technological and social innovations at the forefront;

Mobilise crosssectoral idustriaP> and partnerships at local level to develop, adapt,
design new processes, methods and technologies (e.g. energy efficiency, circular,
modular building, smart living, eedesign etc.). Special attention should be paid to the
needs of residents imsial using, through social innovation and using a human centred
approach;

Following a multiactor approach, as defined in WP/ Annex X, engaging both, different
sectors and fields of operation related to construction such as renewable energy, water
treatment, and electronics as well as residents, social and public housing associations and
civil society actors wil be key to boost taforade and fit for purpose innovation;

Demonstrate through such partnershilighthouse districtsthat allow integrated
renovation approaches. Besides technological innovation, specific focus on social
innovation is crucial as it can provide social engagement models to empower and engage
residents, foster the atesign, cedevelopment and einplementation, offer spatial
organsation allowing soci@conomic activities and services, improve the wellbeing of
citizens, and promote intergenerational and mixed forms of housing and accessible

architecture open for cultural and creative innovation. Social innovation may also form a
keyaspect in developing business models for these types of lighthouse districts;

Develop new bottorup humarcentred business models in housing area that facilitate
engagement of residents in renovatiofor example by canvesting, setting up energy
commurities, housing cooperatives and resident owned social services and (creative,
green, € ) commons,;

Identify "ready to go projects” for thighthouse districta s we | | as 8%l ow h
fruit in terms of social housing renovation and worst performing mgklito test new

methods, practices and technologies. The selected districts/ use cases, the diverse
climatic and bioge ographic conditions and settlement types in urbaiyab and rural

areas across the EU are to be well reflected;

Support businesses @ithe private sector in developing demonstration projects that go
the extra mile (environmentalsociali cultural ambition) and allow innovations and
new technologies putting inclusion and social progress at the forefront;

Pilot circular construction mebds taking into account the different industrial
perspectives and value chains relevant for the renovation of the districts;

85
86

Refers to the 14 Industrial Ecosystems for Recovery

Many housing blocks in Eastern Europe ar¢ &te st ret ch of their HfAexpira
deep renovation. They are often located in proximity of each other which makes a district approach
more beneficial. Many of the flats are owned by their residents, usually with no financial resources
renovate themselves. Therefore inclusive financial programs should be developed.
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1 Apply and pilot innovative smart housing applications (at individual dwelling level) and
general smart grid or distridével enegy, waste, water, storage and other systems using
newest technology at scale as well as technology that improves the social housing
service provision itself;

1 Plan actions for overcoming relevant barriers for renovation at district level with a
majority of social housing dwellings (e.g. regulatory limits, lack of trust amongst
different stakeholders, lack of private investors and awareness of the integrated approach
potential);

i Effectively disseminate major innovation outcomes established in districts pors tipe
implementation of industrialrban symbiosis, connection to the European Community
of Practice (ECoP) and development of flexible learning resources;

1 Act as a catalyst for relevant EU projects and policies and channel this intelligence
towards loal projects and stakeholders, e.g. active aging, smart communities, including
smart cities and smart vilages, energy communities, skills, etc.;

1 The final objective is to obtain a set of lighthouse districts that each have followed a
different approach, f@ussing on different innovative solutions addressing the local
reality and needs and to have demonstrated replication potential towards other districts
by providing blueprints for replication and adaptation and by setting up a network
amongst social hougnproviders.

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

Scope To support a wide implementation of these district renovations, industrial urban
symbiosis needs to be fostered amongst most relevamteparengaged in construction and
renovation of social housing facilities. The local and regional dimension is important since
local energy and utility networks, adjacent industrial infrastructures and availapiedycts

and services in such districtsowid have to be considered in a holistic and integrated
approach. In the same way, logistics should be optimised wherever possible and should be an
advantage from the sustainable and competitiveness perspective.

Technology based innovations should prove gotential for novel symbiotic renovation
projects acting as demonstrators involving multiple industrial sectors (combining non
exhaustively energy, construction, renewables, circular, electronics and creative industries,
social housing associations andbfic authorities) in pilot multstakeholder partnerships
focussing on a district approach and social needs related to social housing. Projects are
expected to address:

1 The development of a broader integrated methodology towards renovation of social
housng districts starting from a crosectoral approach (e.g. INNOSUP) and
engagement models of residents to develop the application of technologies that make
social housing more energy efficient, accessible and liveable;
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Research how technologies for housamgd renovation can be adapted in a way that
serves the needs of residents in social housing at affordable cost as well as how
development at scale (e.g. district level of mapartment building) might bring cost
optimisation and improve the affordalyiit

The adaptation of technology in way it addresses the basic and essential needs of
residents rather than to showcase the most advanced application from a technical
perspective (human centred, fit for purpose and taior made);

Research on how renovatioh social housing districts can deliver a more balanced
population in terms of income, age and see@mnomic profile as well as to avoid
formation ofg h e toh thebose hand argkntrificationon the other hand;

Aspects of environmental friendly traffimd internet connectivity to facilitate inclusion
are to be considered,

Energy poverty issues that must be avoided as a result of the renovation. Social
innovation and financial planning must ensure that the cost of living will not increase
significantly fa tenants and residents;

Integration of ICT and digital tools, including smart grids, smart living applications,
advanced modelling for eedesign and modular construction, to design and establish
novel symbiotic interactions, data sharing and preservatiatata confidentiality, as a
nonexhaustive list;

Assessment methodologies and KPIs to measure the performance of symbiosis,
including environmental, economic and social impacts. Life cycle assessment and life

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

New skills acquisition in construction sector by piloting new technologies and processes
in the renovation at district level focussing on needs in social housing;

Developmentof common reporting methodologies for the assessment of industrial
symbiosis activities and exchanges;

Tools to support companies in redefining their products process and systems from the
point of view of design, production, logistic and business models;

Research on how realised lighthouse models can be duplicated and adapted to other
social housing contexts, for example, where no strong social housing sectors are present
or where participation models are less developed, such as energy communities and
coopeatives;

This topic supports the Bauhaus Initiative as lighthouse districts could display the
application of the New European Bauhaus practices focussing on the aesthetic and co
creative aspects of renovation and building of social housing districts.
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Clustering and cooperation with other selected projects under thisautgg) call and other
relevant projects as well as building on existing projects is essential, as many existing EU
projects can contribute to very specific applications or proces€masdistrict renovation.

Call - A DIGITISED, RESOURCE -EFFICIENT AND RESILIENT INDUSTRY 2022
HORIZON-CL4-2022RESILIENCE-01
Conditions for the Call

Indicative budget(8Y

Topics Type | Budgets| Expected EU | Number
of (EUR contribution of
Action | milion) per project | projects
(EUR expected
2022 million)88 to be
funded

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

HORIZON-CL4-2022RESILIENCEO01-01 | RIA 25.308 | 6.00 to 8.00 4

HORIZON-CL4-2022RESILIENCEO01-02 | RIA 14.00 Around 14.00 |1

HORIZON-CL4-2022RESILIENCEO01-03 | CSA | 2.40 Around 2.40 1

HORIZON-CL4-2022RESILIENCEO01-04 | IA 15.00 Around 5.00 |3

HORIZON-CL4-2022RESILIENCEO01-05 | RIA 13.50 Around 13.50 |1

HORIZON-CL4-2022RESILIENCEO01-06 | IA 36.0090 | Around 12.00 |3
HORIZON-CL4-2022RESILIENCEO01-07 | IA 36.00°! | Around 12.00 |3
HORIZON-CL4-2022RESILIENCE01-08 | RIA 13.50 Around 4.50 3
HORIZON-CL4-2022RESILIENCE01-10 | RIA 20.00 3.00 to 5.00 4
87 The DirectorGeneral responsible for the call may decide to open the call up to one month prior to or

afterthe envisaged date(s) of opening.

The DirectorGeneral respoitde may delay the deadline(s) by up to two months.

All deadlines are at 17.00.00 Brussels localtime.

The budget amounts are subject to the availability of the appropriations provided for in the general
budgetofthe Unionforyears 2021 and 2022.

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

89 Of which EUR 21.43 million from the 'NGEU' Fund Source.

90 Of which EUR 31.94 million fromthe 'NGEU' Fund Source.

o1 Of which EUR 31.94 million fromte 'NGEU' Fund Source.
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HORIZON-CL4-2022RESILIENCEO1-11 | RIA 20.00 3.00 to 5.00 5
HORIZON-CL4-2022RESILIENCEO01-12 | RIA 20.00 4.00 to 6.00 4
HORIZON-CL4-2022RESILIENCEO01-13 | RIA 20.00 3.00 to 5.00 3
HORIZON-CL4-2022RESILIENCEOQ01-14 | IA 21.00 6.00 to 8.00 6
HORIZON-CL4-2022RESILIENCEOQ1-16 | IA 21.00°2 | 5.00 to 7.00 3
HORIZON-CL4-2022RESILIENCEO01-19 | RIA 18.00 4.00 to 6.00 3
HORIZON-CL4-2022RESILIENCEO01-20 | IA 34.009 | 10.00 to 12.00 | 3
HORIZON-CL4-2022RESILIENCEO01-21 | CSA | 4.50 Around 4.50 1
HORIZON-CL4-2022RESILIENCEOQ1-23 | RIA 20.00 3.00 to 5.00 4
HORIZON-CL4-2022RESILIENCEOQ01-24 | RIA 23.00 4.00 to 6.00 4
HORIZON-CL4-2022RESILIENCEOQ01-25 | IA 15.00 4.00 to 5.00 1
HORIZON-CL4-2022RESILIENCEO01-26 | CSA | 10.00%4 | Around 5.00 2
Overall indicative budget 402.20

General conditions relating to thiscall

Admissibility conditions

The conditions are described in Geng
Annex A.

Eligibility conditions

The conditions are described in Gend
Annex B.

Financial and operational capacity and
exclusion

C.

The criteria are described in General Anr

Awardcriteria

The criteria are described in General Anr

D.

Documents The documents are described in Geng
Annex E.

Procedure The procedure is described in Gene

Annex F.

Legal and financial setip of the Grant

The rules are described in @&zal Annex G.

92 Of which EUR 18.76 million fromthe 'NGEU' Fund Source.
93 Of which EUR 30.31 million fromthe 'NGEU' Fund Source.
94 Of which EUR 6.05 million from the 'NGEU' Fund Source.
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Agreements

Novel paradigms to establish resilient and circular value chains

Proposals are invited against the following topic(s):

HORIZON -CL4-2022RESILIENCE -01-01: Circular and low emission value chains
through digitalisation (Processes4Planeartnership) (RIA)

Specific conditions

Expected EU The Commission estimates that an EU contribution of between
contribution per | 6.00 and 8.00 million would allow these outcomes to be addrg
project appropriately. Nonetheless, this does not preclsdémission ang

selection of a proposal requesting different amounts.

Indicative budget| The total indicative budget for the topic is EUR 25.30 million.

Type of Action Research and Innovation Actions

Expected OutcomdProjects are expected to contributethe following outcomes:

1 Demonstrate an increase in the waste reduction by application of digital technologies
1 Demonstrate optimisation of use of secondary raw materials in the value chains.

Scope Circularity is an essential part of a wider transforiora of industry towards climate
neutrality and londerm competitiveness. It can deliver substantial material savings
throughout value chains and production processes, generate extra value and unlock economic
opportunities. While circularity is in simpleerms addressed by waste from one process
becoming secondary materials for others, an efficient use in the value chain in order to close
the loop or reuse in other industries, can be ensured only through a transparent information
system. There is thus a ew for designing and piloting an information system for raw
materials and components in products throughout the whole value chain of process industries.

Proposals should:

9 Propose new solutions for improved use of secondary raw materials along the value
chan of the own industry or in other industries;

9 Propose methodologies for digital tracing and certification of secondary raw materials.
This should include redime access to information on material compositions and
material quality along the whole valudain;

9 Propose digital tools for integration of product passport and/or certification schemes;
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1 Propose open source software, open hardware design, and easy access to data, in order to
faciltate access to information for the own and for other industries;

9 Develop means and tools to indicate the composition and origin of recycled materials
(bar code could be an option) indicating the composition and origin.

1 Consider the caesign 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 le véifelodg
learning programmes. Learning resources should integrate the identification of new
skills and should propose innovative learniegching methods that meet regional social
needs and have a high potential for replication.

Proposals submitted undthis topic should include a business case and exploitation strategy,
as outlined in the introduction to this Destination. Proposals should contribute to
standardisation, wherever possible.

This topic implements the garogrammed European partnership Pssas4Planet.

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 -CL4-2022-RESILIENCE -01-02: Monitoring and supervising system for
exploration and future exploitation activities inthe deep sea (RIA)

Specific conditions

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

proposal requesting different amounts.

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

Type of Action Research and Innovation Actions

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

If projects use satellitbased earth observation, positioning, naviga
and/or related timing data and services, beneficiaries must make
Copernicus and/orGalileo/EGNOS (other data and services 1
addtionally be used).

Technology Activities are expected to achieve TRE53y the end of the projeét
Readiness Level | see General Annex B.
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Expected OutcomeProjects coseffective outcomes will enable aeling 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:

1 Developtechnologies and systems to continuously monitor environmental impacts and
mitigation methods of deep sea exploration and future mining;

91 Develop multiscale systems to identify gaps on the relevant available environmental
data needed to develop statistigaiobust baselines that take into account the three
dimensional and temporal natural variability of the marine environment;

1 Provide technological and systemic solutions for forecasting potential environmental
impacts of using the developed monitoring amtation methods.

Scope The global economic interest in des@a mineral resources has been growing and so
are the concerns with the negative impacts on the deep sea ecosystems if mining activities
start. The expected increase of the global demanohétals needed for the energy transition
might become a driver to initiate commercial deep sea mining, paved by the technological
advancements. However, before any dse@ mining activities start, the environmental
impacts, and how to mitigate them, needbe well understood; a robust legal framework
needs to be in place and a reliable and transparent monitoring and supervising system for the
activities taking place in the despa has to be ready. For the sake of transparency and to
properly assess thedaronmental consequences of the activities taking place in the deep sea
over time, it is crucial to develop and to put in place a system capable of continuous
monitoring, of the exploration and exploration activities, so the permitting and supervising
auttorties can access it remotely and at any moment.

The actions should design and develop a reliable and robust monitoring and inspection system
for the exploration and future exploitation activities in the deep. Before the monitoring

and inspection sysms are used a forecasting of the impact on the environment of these
activities should be performed. Therefore, projects should deliver appropriate technological
and systemic solutions for such forecasting assessments.

A monitoring and inspection systerarfthe activities taking place in the deep sea is very
complex because the activities take place in remote areas, in the middle of the ocean, and in
an extreme environment, deep water column and consequent pressure and fragile ecosystems.
The system needse be fully transparent and capable of monitoring all relevant environmental
parameters and at the same time protect business confidentiality. Due to the complexity of
such system, the project has to be developed by a multidisciplinary team, looking at
envronmental, legal and technological solutions. Any bathymetry, geology, seabed habitats,
chemistry, biology and physics marine data collected, in particular at the testing phase, should
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be INSPIRE> compliant and made available through the European Marbse@®ation and
Data Network (EMODnet).

For each of the three mineral deposits (polymetallic nodules, manganese crusts and sulphide
deposits) found at different depth ranges of the ocean the project wil

1. Identify all the biechemicadphysical parameter® tbe monitored at the bottom of the
sea, along the water column and at the surface;

2. ldentify all technical requirements needed for a real time monitoring of all parameters at
the bottom, along the water column and surface, including the use of satathte d
(Global Navigation Satellite System and Co
it continuously available for remote access;

3. ldentify existing technological solutions and develop new ones to fulfil the technical
requirements;

4. Design and devep the architecture of the system in view of incorporating the
monitoring parameters, the technical requirements and the legal constrains;

5. Develop atrial version of the system and test it.

The project should build on and explore synergies with prevames ongoing EU funded
projects on environmental impacts and environmentally friendly technologies for exploration
and explotitation of the deep sea. The project should cooperate closely with the International
Seabed Authority, notably with its Legal andchaical Commission, and take into account

the legal framework for the seabed and ocean floor and subsoil thereof beyond the limits of
national jurisdiction. The project should take into account the developments of the
international legally binding instruméunder the United Nations Convention on the Law of
Sea on the conservation and sustainable use of marine biological diversity of areas beyond
national jurisdiction.

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

HORIZON -CL4-2022-RESILIENCE -01-03:  Streamlining  crosssectoral  policy
framework throughout the extractive life-cycle in environmentally protected areas
(CSA)

Specific conditions

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

% Directive 2007/2/EC of the European Parliament and oCinéncil of 14 March 2007 establishing an
Infrastructure for Spatial Information in the European Community (INSPIRE)
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Indicative The total indicative budget for the topic is EUR 2.40 milion.
budget

Type of Action | Coordination and Support Actions

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

In order toachieve the expected outc
strategic assets, interests, autonomy, or security, namely to reconc
increasing demand for critical raw materials for achieving clim
neutrality with nature protection, restoration and biedsity growth ang
the need to exchange good practices in extractive activities pern
procedures with national and regional authorities, participation to the
is limited to legal entities established in Member States, assoq
countries, OECD auntries, African Union Countries, and MERCOSU
CARIFORUM, and Andean Community.

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

The above exception is aligned with the Communication (2020) 47
Critical Raw Materials Resilience, on the need to develop stra
international partnerships on raw materials.

Expected OutcomeProjects outcomes will enable achieving the expected impacts of the

destination by increasing access to primary raw materialsariicular critical raw materials
for EU industrial value chains and strategic sectors.

Projects are expected to contribute to the following outcomes:

1 Exchange of good practices in permitting procedures related to extractive activities that
may have an ipact in environmentally protected areas;

9 Dissemination and exploitation of projects outputs is tailored for competent EU, national
and regional authorities, industry and civil society in EU Member States.

Scope Reconciling the increasing demand for €al Raw Materials necessary for the EU
climate neutral ambition, with nature protection, restoration and biodiversity enhancement,
requires strengthening the raw materials policy framework. Streamlining more efficient,
effective and transparent permittipgocedures throughout the mineral extractiondfele in
environmentally protected areas, would contribute to securing the sustainable access to
primary raw materials, whilst taking into account and reconciling requirements in
environmentally protectedreas.

The actions should contribute to the exchange of good practices in permitting procedures
related to extractive activities that may have an impact on environmentally protected areas.
They should focus on reviewing good practices at the permittinge sita areas such as
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evaluating natural background conditions previous to the mineral extraction, evaluating the
impact on human health and biodiversity, as well as foreseen nature protection and restoration
measures. Particular attention will have to bedpa the legal obligations and practices
ensuring compliance with EU nature legislation (Birds and Habitats Directives) and the goals
of the EU Biodiversity Strategy for 2030.

The actions should analyse crasetorial policy coordination and integratiarovering
economic, environmental and social aspects in the value chain of the extractive life cycle from
finding and access to deposits to closure and rehabilitation, while focusing on the contribution
of streamlined permitting procedures to deliver on thmate ambition of the European
Green Deal.

The actions should develop and disseminate analyses (including on the most affected raw
materials, categories of sites, pressures, impact assessment methods, mitigation and
compensation measures etc.) and trgimaterial, organise capacibuilding workshops and
seminars for competent authorities, industry and civil society in different Member States and
other countries in Europe. These activities can also address other countries that are eligible to
participae.

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.

Proposals should take into account issues of accessibilitynahgivity, such as age, gender,
disabilty, and soci@conomic background.

HORIZON -CL4-2022-RESILIENCE -01-04: Developing digital platforms for the small
scale extractive industry (1A)

Specific conditions

Expected EU The Commissin estimates that an EU contribution of around EUR !
contribution per| million would allow these outcomes to be addressed appropria
project Nonetheless, this does not preclude submission and selection of a pr
requesting different amounts.

Indicative The totalindicative budget for the topic is EUR 15.00 milion.
budget

Type of Action | Innovation Actions

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

In order to achieve the expected outcomes, and safeguardrthe dJ
strategic assets, interests, autonomy, or security, namely to increa
resilience in raw materials supply chains for EU industrial value ch
and strategic sectors to enable their green and digital transition g
reduce current EU oveateperdence on a few third countries for critig
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raw materials by using digital platforms to address their needs
protecting biodiversity and raising awareness, participation to the to
limited to legal entities established in Member States, asso@atatries |
OECD countries, African Union Countries, and MERCOSU
CARIFORUM, and Andean Community.

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

The above exception is aligned with the Communicatk®Q) 474 on
Critical Raw Materials Resilience, on the need to develop stra
international partnerships on raw materials.

Technology Activities are expected to achieve TRE7@y the end of the projettsee
Readiness Leve| General Annex B.

ExpectedOutcome Projects outcomes 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 ¢doute to the following outcomes:

91 Develop digital platforms (applications) addressing needs of swalk operations,
mining clusters and SMEs, to enable a transformative change in EU extractive industries
ensuring EU raw materials autonomy, while proiteg and restoring biodiversity, boost
our resiience, fight climate change and recover from the COMrisis;

9 Develop business models and operation models.
1 Contribute to the digitalisation of the extractive industry.

Scope Actions should develop digl platforms that integrate Earth Observation data, in situ
data and data modelling, to improve data management and decision making during the

extractive process. Proposals are encouraged to make use of, but not limited to, existing EU
and Member Statedata infrastructures.

These digital platforms should scale up to the increased data volumes of the extractive
activities, incorporating assimilation techniques and interoperability best practices,
automation, systemization and integrated Wabed servicesand be brought into pre
operational service provision, going beyond the demonstration phase.

Actions should contribute to digitalize the extractive industries operations and, being
INSPIRE®¢ compliant, help data gathering at EU level for evaluating thomeance and
competitiveness of extractive industries.

% Directive 2007/2/EC of the European Parliament and of the Council of 14 March 2007 establishing an
Infrastructure for Spatial Informatian the European Community (INSPIRE)
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These digital platforms should contribute to increase the dialogue between the extractive
industry and EU citizens, raising awareness about the impact of raw materials on the value
chains and societyell-being and reinforcing the commitment of the industry to protect
human health and natural esgstems.

Proposals submitted under this topic should include a business case and exploitation strategy,
as outlined in the introduction to this Destinationor FRLs 67, a credible strategy to achieve
future fultscale manufacturing in the EU is expected, indicating the commitments of the
industrial partners after the end of the project.

Building on past projects, the actions should provide practical ang eggilicable capacity
building and training materials for a better environmental and social management of active
operations. They should also include exchange of best practices and capacity building for the
effective monitoring of extraction sites by cortgr authorities.

Actions should envisage clustering activities with other relevant selected projects for cross
projects ceoperation, consultations and joint activities on crosting issues and share of
results as well as participating in joint meesingnd 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 geeral 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 materialstiprogu
the EU.

Proposals should take into account issues of accessibility and inclusivity, such as age, gender,
disabilty, and soci@conomic background.

HORIZON -CL4-2022-RESILIENCE -01-05: Technological solutions for tracking raw
material flows in complex supply chains (RIA)

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR
contribution per| million would allow these outcomes to be addressed appropria
project Nonetheless, this does not preclsddmission and selection of a propo
requesting different amounts.

Indicative The total indicative budget for the topic is EUR 13.50 million.
budget

Type of Action | Research and Innovation Actions

Eligibility The conditions are described iGeneral Annex B. The followin
conditions exceptions apply:
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I n order to achieve the expect
strategic assets, interests, autonomy, or security, hamely to increal
resilience in raw materials supply chains for EU industriali@athaing
and strategic sectors to enable their green and digital transition g
reduce current EU ovatependence on a few third countries for criti
raw materials by increasing sustainable and responsible sourcij
primary and secondary raw matdsiand by using technological solutio
to improve supply chain data transparency and traceability, particip
to the topic is limited to legal entities established in Member St
associated countries, OECD countries, African Union Countries,
MERCOSUR, CARIFORUM, and Andean Community.

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

The above exception is aligned with the Communication (2020) 47
Critical Raw Materials Resilience, on the netal develop strategid
international partnerships on raw materials.

Technology Activities are expected to achieve TRE53y the end of the projettsee
Readiness Leve| General Annex B.

Expected OutcomeProjects outcomes will enable achieving txpected impacts of the

destination by increasing access to primary raw 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:
1 Improve supply chain data transparency and traceability;
9 Set up technological solutions for tracking raw material flows (material passports);
1 Identify and address gaps in due diigence;

9 Develop comparable criteria, reporting and audit approaches;

=

Sustainal@ sourcing of raw materials;

=

Contribute to the implementation of the following actions of the EU Action Plan on
Critical Raw Materials: Action 4 Map the potential supply of secondary critical raw
materials from EU stocks and wastes and identify vial@very projects’

Scope There is a need to improve supply chain data transparency and traceability, enabling
consumers and downstream producers to have information about the origins of metals in
finished products. In order to achieve the expected outepriheis advised to involve
industrial users from the downstream side. Due diligence has numerous research gaps in this

o7 COM (2020) 474
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area which need to be addressed in order to limit complexity and enable a level playing field
for responsible sourcing of minerals.

This action should close those gaps by the setting up of technological solutions for tracking

raw material flows (material passports), building upon comparable criteria, reporting and

audit approaches. Examples would include transparency in payments andittsicieam
beginning to end of the supply chain, thr ouc
block chain technology in an e ort to improv

The action should build on the experience of existing E4ept® on international responsible
sourcing and contribute to strengthening responsible sourcing agenda.

It is foreseen that this will faciltate responsible sourcing in complex supply chains and put
companies downstream in the supply chain in a better pos on t o i npuence
upstream.

The proposal should build on the state of the art in sustainable raw materials traceability with
regard to sustainability certification schemes, standards and inttiatives as well as block chain
technology. The proposahould also build on the experience from earlier Horizon 2020
projects in the area of responsible sourcing of raw materials in global value chains. The
proposal should cover CRMs in at least five complex supply chains, including a batteries
value chain.

The action 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 and of the challenges related to their sustainable supply.

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

HORIZON -CL4-2022RESILIENCE -01-06: Sustainable and innovative mine of the
future (1A)

Specific conditions

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

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 follov
conditions exceptions apply:
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In order to achieve the x pect ed outcomes, a
strategic assets, interests, autonomy, or security, hamely to increa
resilience in raw materials supply chains for EU industrial value ch
and strategic sectors to enable their green and digital tcansitid to
reduce current EU ovatependence on a few third countries for criti
raw materials by increasing sustainable and responsible sourcif
primary and secondary raw materials and by using sustainable, §
efficient and environmentally friengltechnologies, participation to th
topic is limited to legal entities established in Member States, asso
countries, OECD countries, African Union Countries, and MERCOS
CARIFORUM, and Andean Community.

Proposals including legal entities which anet established in theg
countries wil be ineligible.

The above exception is aligned with the Communication (2020) 47
Critical Raw Materials Resilience, on the need to develop stra
international partnerships on raw materials.

Technology Activities are expected to achieve TRE7@y the end of the projettsee
Readinss Level| General Annex B.

Expected OutcomePr oj ect sd outcomes wil/l enable achi

destination by increasing access to primary raw materials, ircyartcritical raw materials
for EU industrial value chains and strategic sectors.

Projects are expected to contribute to the following outcomes:

9 Develop sustainable and smart mining technologies for exploitation of EU mineral
resources;

9 Contribute to a mre safe and environmentally friendly, resodr@nd production
efficient sustainable mining;

91 Develop methods, technologies and processes aiming for digitisation and automation of
raw materials production;

1 Contribute to the implementation of the followiragtions of the EU Action Plan on
Critical Raw Materials: Action 8: Develop Horizon Europe R&I projects on processes
for exploitation and processing of critical raw materials to reduce environmental impacts
starting in 2021 and Action 3: Launch critical ranaterials R&I in 2021 on waste
processing, advanced materials and substiteftion.

% COM (2020) 474
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Scope Actions should contribute to applying, adapting and eventually developing big data
technologies and Artificial Intelligence methodologies addressing mining mdust
requirements to deliver on the climate ambition of the European Green Deal. The challenge is
to accelerate the innovation in the mining sector necessary for the digttal transformation.
Actions should aim to develop new, enabling, operational solutmnsprove capabilities

and performance of the raw materials value chain: from in situ mineral exploration and

permitting procedures, to mineral extraction and processing including recycling, as well as
closure and post closure activities.

Actions shouldpush the EU to the forefront of a safer, more sustainable and intelligent
extraction of mineral resources through the deployment of technologies such as electrification
of ground and underground mobility, remote controlling, automation or autonomous
proceses with a particular focus on historic mine sites and deep deposits. Actions should
develop sustainable solutions through industrial and-disezn multidisciplinary consortia
covering the relevant mining and processing value chains and technologies.

Prgoosals should target minerals and metals and can address individual elements of the raw
materials value chain or the value chain as a whole, and should provide quantitative measures
of the progress beyond the state of the art. Proposals are also requseektend user
involvement to drive the research with their requirements and test the developed solutions,
with a clear path to the exploitation of the results.

Actions should facilitate the market uptake of solutions developed through industaiadly
userdriven 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 introduioin to this Destination. For TRLs B a credible strategy to achieve

future fultscale manufacturing in the EU is expected, indicating the commitments of the
industrial partners after the end of the project.

Actions should justify the relevance of selettgilot demonstrations in different locations

within the EU (and also outside if there is a clear added value for the EU economy, industry
and society).

The action should also contribute to improving the awareness of relevant external
stakeholders and thgeneral 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 envisage clustering activities with other relevant selected projects for cross
projects ceoperation, consultations and joint activities on crosting issues and share of
results as well as participating in joint meginand communication events. To this end

proposals should foresee a dedicated work package and/or task, and earmark the appropriate
resources accordingly.
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Proposals should take into account issues of accessibility and inclusivity, such as age, gender,
disability, and socieeconomic background.

HORIZON -CL4-2022-RESILIENCE -01-07: Innovative solutions for efficient use and
enhanced recovery of mineral and metal byproducts from processing of raw materials
(IA)

Specific conditions

Expected EU The Commission estimates that an EU contribution of around EUR
contribution per| million would allow these outcomes to be addressed appropria
project Nonetheless, this does not preclude submission and selection of a pr
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 follov
conditions exceptions apply:
In order to achieve the expected b c 0o me s , and saf

strategic assets, interests, autonomy, or security, hamely to increal
resilience in raw materials supply chains for EU industrial value ch
and strategic sectors to enable their green and digital transition g
reduce current EU ovatependence on a few third countries for criti
raw materials by increasing access to primary and secondary raw mg
by using innovative solutions for higher recovery rates and min
environmental impact, participation to tkapic is limited to legal entitie
established in Member States, associated countries, OECD cou
African Union Countries, and MERCOSUR, CARIFORUM, and And
Community.

Proposals including legal entities which are not established in
countrieswill be ineligible.

The above exception is aligned with the Communication (2020) 47
Critical Raw Materials Resilence, on the need to develop stra
international partnerships on raw materials.

Technology Activities are expected tachieve TRL 67 by the end of the projettsee
Readiness Leve| General Annex B.

Expected OutcomeProjects 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.
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Projects are expected to contribute to the following outcomes:

1 Increase process selectivity, broader range and higher recovery rates of valuable raw
materials, particularicritical raw materials;

1 Unlocking substantial reserves of new or currently unexploited/underexploited resources
within the EU;

1 Significantly increase economic performance in terms of higher mateviaiter,
energy and costeefficiency and flexibility in minerals processing, metallurgical or
recycling processes;

1 Significantly improve the health, safety and environmental performance of the
operations throughout the whole life cycle which is considered, including a reduction in
waste, wastewater and emissogeneration and a better recovery of resources from
generated waste;

9 Contribute to the implementation of the following actions of the EU Action Plan on
Critical Raw Materials: Action 8: Develop Horizon Europe R&I projects on processes
for exploitation angrocessing of critical raw materials to reduce environmental impacts
starting in 2021 and Action 3: Launch critical raw materials R&l in 2021 on waste
processing, advanced materials and substiteftion.

Scope Actions should develop sustainable systemitutians through industriallyand user
driven multidisciplinary consortia covering the relevant value chain offueh norfood raw
materials.

Actions should develop energy materiad and coskfficient new sustainable mineral
processing and/or metallgical technologies and processes to increase the selectivity and the
recovery rates of valuable ipyoductsi®, particularly critical raw materia®l. The
importance of the targeted raw materiatgrpducts for the EU economy should be duly
demonstrated in éhproposal. Recycling of eral-life products is excluded from this topic.

Proposals submitted under this topic should include a business case and exploitation strategy,
as outlined in the introduction to this Destination. For TRIZ% & credible strategp achieve

future fullscale manufacturing in the EU is expected, indicating the commitments of the
industrial partners after the end of the project.

Actions should facilitate the market uptake of solutions developed through industaiadly
userdriven multidisciplinary consortia covering the relevant value chain and should consider
standardisation aspects when relevant.

% COM (2020) 474

100 The term "byproducts” should be interpreted here as the constituents usually accompanying the major
component(s) of a raw material at low concentrations.
101 EU list of critical raw materials 2020 add link when published
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Actions should justify the relevance of selected pilot demonstrations in different locations
within the EU (and also outside if thesea clear added value for the EU economy, industry
and society).

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
challerges 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 envisage clustering activities with other relevant selgubjects for cross
projects ceoperation, consultations and joint activities on crosting issues and share of
results as well as participating in joint meetings and communication events. To this end
proposals should foresee a dedicated work packagéor 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 -CL4-2022-RESILIENCE -01-08: Earth obsevation technologies for the
mining life cycle in support of EU autonomy and transition to a climateneutral
economy (RIA)

Specific conditions

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

Indicative The total indicative budget for the topic is EUR 13.50 million.
budget

Type ofAction Research and Innovation Actions

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

If projects use satelltbased earth observation, positioning, naviga
and/or related timing data and sees¢ beneficiaries must make use
Copernicus and/or Galileo/EGNOS (other data and services
additionally be used).

I n order to achieve the expect
strategic assets, interests, autonomy, or security, hamely to SecEgal
resilience in raw materials supply chains for EU industrial value ch
and strategic sectors to enable their green and digital transition g
reduce current EU ovatependence on a few third countries for criti
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raw materials by increasing sasable sourcing of primary raw materig
by using Earth Observation technologies for environmental monitg
participation to the topic is limited to legal entities established in Met
States, associated countries, OECD countries, African Union sl
and MERCOSUR, CARIFORUM, and Andean Community.

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

The above exception is aligned with the Communication (2020) 47
Critical Raw Materials Resiliencepn the need to develop strateq
international partnerships on raw materials.

Technology Activities are expected to achieve TRE5Dy the end of the projettsee
Readiness Leve| General Annex B.

Expected OutcomeProjects outcomes will enabkchieving 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:

1 Unlock the potential of Earth Observation technologies, including Copernicus, through
the development of downstream products and services for the whole mining life cycle,

i Strength EU autonomy in the area of raw materials, while enabling a successful
transition to a climateneutral, circular and digital EU economy;

9 Contribute to the implementation of the following actions of the EU Action Plan on
Critical Raw Materials: Action 7 Deploy Earthobservation programmes and remote
sensing for resource exploration, eogations and postlosure environmental
management?

Scope Actions should develop and innovate new methods to analyse Earth Observation data,
enabling systematic mineral exploration and continuous monitoring of extraction, closure and
post closure actiifes.

These developments and innovations should be built upon Copernicus satellite constellations,
and/or European national and commercial satellite missions, including, e.g. CGG&azd,
EnMAP, PRISMA, TerraSARX, airborne and lovwaltitude platforms, gnand based remote
sensing, also including conventional in situ techniques, methods and field work
measurements.

Actions targeting mineral exploration should develop EO methods that exploit multispectral,
hyperspectral, SAR and in situ data permittingsiste matically revise and update pre

102 COM (2020) 474
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existing maps and datasets identifying new mineral deposits at various scales, from mining
regions to specific mining projects.

Actions targeting monitoring of extraction, closure and post closure activities shouldmleve

EO methods that exploit radar, optical and in situ data to innovate products and services: a)
early warning systems and platforms that reduce operation risks; b}sendtor and mudti
platform environmental monitoring systems that reduce the impactsuman health and
preserve ecosystems.

Foreseen outputs of this action could be, but not limited to, new methods to exploit EO data
permitting to generate the following results at various scales, from mining regions to specific
mining projects.

For miner& exploration and mining monitoring:
91 improved maps and techniques to map potential target areas of critical raw materials

9 improved maps of mining waste deposits

1 improved seabed mineral mapping by exploring the connection between sea shore and
coastal areas

=

Ground instabilty maps

=

improved maps of mining waste deposits
1 Mineral stockpile volume estimation
1 Acid mine drainage maps

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

Green and Sustainable Materials
Proposals are invited against the following topic(s):

HORIZON -CL4-2022-RESILIENCE -01-10: Innovative materials for advanced
(nano)electronic components and systems (RIA)

Specific conditions

Expected EU The Commission estimates that an EU contribution of between
contribution per | 3.00 and 5.00 million would allow these outcomes to be addre
project appropriately. Nonetheless, this does not preclude submissior]

selection of a proposal requestidifferent amounts.

Indicative budget| The total indicative budget for the topic is EUR 20.00 milion.
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Type of Action Research and Innovation Actions

Technology Activities are expected to start at TRL 3 and achieve TRL 5 by thg
Readiness Level | of theprojecti see General Annex B.

Expected OutcomdProjects are expected to contribute to the following outcomes:

1 Develop innovative new components and systems with enhanced and new functionalities
and improved performance enabling added value to the Eanomdustry in sectors
such as healthcare and wellbeing, mobility and transportation, aeronautics, environment
monitoring, security and safety energy, smart cities, smart texties and manufacturing;

1 Impacts are also envisaged to smart grids, efficie outyin life performance monitoring,
smart manufacturing and digital industry with increased computing performance and
efficient data storage.

Scope Europe aims to become a global role model for the digital economy and society.
Electronic components and stgms (ECS) are the building blocks for this. Electronic
components and systems are core enablers and differentiators for the development of many
innovative products and services in all sectors of the economy.

Research and innovation are key to maintdiea tompetitiveness of the European ECS
industry, generating growth, creating value, jobs and prosperity. Materials innovation lies at
the heart of this endeavour.

Actions under this topic must address one or more of the following technologies:

1 Innovative materials design and processing for devices based on new and emerging
technologies, including advanced methods of data driven materials design, for e.g.

spintronics, neuromorphic, -materio computing multisensing, photonics, nano
mechanics advanced ferieetrics or biosensing;

1 Heterogeneous integration of new materials (such as PZT, graphene, titanium oxide or
aluminium oxide, etc.) for miniaturised sensor and actuator modules.

Proposals should indicate the key quantitative specifications to be aclaededevelop
demonstrator components/systems to showcase the desired functionalities together with the
increased efficiency, reliability and manufacturability. Proposals are also expected to prove
the industrial relevance of the intended approach, estadyidinks to applications likely to
benefit from the development. Eoftiife issues should be addressed.

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

This topic is open for international cooperation where the EU has reciprocal benefit, while
excluding industrial competitors from countries where the safeguarding of IPRs cannot be
guaranteed.
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HORIZON -CL4-2022RESILIENCE -01-11: Advanced lightweight materiak for energy
efficient structures (RIA)

Specific conditions

Expected EU The Commission estimates that an EU contribution of between
contribution per | 3.00 and 5.00 million would allow these outcomes to be addrsg
project appropriately. Nonethelesshi$ does not preclude submission g

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 3 and achieve TRL 5 by thg
Readiness Level | of the projecti see General Annex B.

Expected OutcomeThe positive environmental impact of lightweight composite materials
most often occur due to benefits during the-pbase. Theverall life-cycle benefits are often
reduced as a consequence of negative environmental impacts associated with the
manufacturing (energy consumption) and inherent challenges to regain theahigh
components (fibore and matrix) at industrial scale. €&@yment of new chemistries for fast
curing resins, new bitased composites (including fibres and core materials), joining
technologies between composites and other materials and associated novel production
techniques are expected to result in

1 Reduced casfor production of renewable lightweight materials, 25 % lower cost than
currently used materials;

1 Light-weight products containing >50% sustainable;dasised materials;

1 Up to 30% lightweight potential through tailored functionality for a range of ertrem
environment (energy, infrastructures, aeronautics, space) applications and in surface
transport;

1 Reduction in CQemissions (LCA) of at least 20 %;
9 Business models and circular value chains for lightweight bio based components;
1 Improved timeto-market for European providers of lightweight solutions.
Relevant indicators and metrics, with baseline values, should be clearly stated in the proposal.

Scope A step change is needed to develop new sustainable and high performaneeidight
materials and associated novel manufacturing techniques which comply with industrial
demands for qualty and reliability. Research areas to be addressed include:
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1 Development of new chemistries for fast curing resins (including bioresins) and
associged novel production techniques (e.g.-ofsautoclave processes to reduce energy
consumption);

i Utilisation of existing or development of cost competitive renewable resins and/or core

materials in combination with new fibres to make all renewable lightweaigmposites
and structures;

9 Technologies and material design paradigms that enable hybrid composites based on a
variety of constituents e.g. combinations of virgin and recycled fibresfidves
including appropriate fibore coatings, etc. towards maxintoeat and environmental
benefits with a lifecycle perspective;

1 High performance high temperature polymer composites with potential to extended use

at temperatures above 300C. Besides general material and manufacturing, leentong
durabilty of materiad in service is a potential are of research and development;

1 New multifunctional composites where the materials and structures, besides traditional
structural capacity, also is optimized towards one or several other functions such as
thermal management (&Bng/cooling), energy harvesting and storage, morphing, seff
monitoring, etc.;

1 New recycling technologies for polymer composites structures and, in particular,
composite constituents. The high value constituents e.g. carbon fibres or matrix are not
easily separated and technologies to recycle both in the same process should be
addressed.

Improving advanced lightweight materials will have a positive environmental impact, which
is in direct relation to the welleing of citizens.

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

This topic is open for international cooperation where the EU has reciprocal benefit, while
excluding industrial competitors from cduies where the safeguarding of IPRs cannot be
guaranteed.

HORIZON -CL4-2022-RESILIENCE -01-12: Functional multi-material components and
structures (RIA)

Specific conditions

Expected EU The Commission estimates that an EOntribution of between EUH
contribution per | 4.00 and 6.00 million would allow these outcomes to be addrsg
project appropriately. Nonetheless, this does not preclude submissior]

selection of a proposal requesting different amounts.
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Indicative budget| The total indicative bugkt for the topic is EUR 20.00 million.

Type of Action Research and Innovation Actions

Technology Activities are expected to start at TRL 3 and achieve TRL 6 by thg
Readiness Level | of the projecti see General Annex B.

Expected OutcomeOptimised ightweight designs often require the use of ramnfterials,

often with different physical properties, such as polymers composites and metals. The
manufacturing of multimaterial structures is thus a challenging task and many industries are
today addressingpecific critical challenges that come with mixing of materials. It is of great
importance that multimaterial design is analysed from a holistic and multidisciplinary
perspective where all aspects from design to manufacturing, use and recycling aedine lud

the process. This will help industry make the change from traditional design based on one
material to mulimaterial design of lightweight structures.

Projects are expected to contribute to the following outcomes:

1 Contribute to energy efficiency, irease competitiveness of new muiliaterials items
and multifunctional materials and products for a wide range of applications in the
additive manufacturing industries and in specific industrial sectors e.g. transport
including aeronautic, and maritime orsumer customised goods, communications,
biomaterials, health and energy;

1 Develop optimised structures in terms of operational performance and weight with a goal
of reducing weight by 50% compared to traditional designs;

1 Reduced leatdime of multimaterialproducts of 20% compared to today's design of
multimaterial products that creates anincreased competitiveness for the EU's industry;

1 Strengthening of the EU's manufacturing industry through the intensive implementation
of innovative and unconventionaéchnologies along the EU's manufacturing value
chain;

1 Combine materials with high uniformity and with high mobility in industrial quantities
with high reproducible qualty;

1 Increase of the product performance by at least 30% whilst retaining the poddact

i Dissemination of the challenges and benefits of functional ymaterial components
and structures in the relevant industrial sectors.

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

Scope By combning several materials, proposals should advance the state of the art through
the development of ready assembled multifunctional devices. The role of new development in
additive manufacturing processes with dissimilar materials will be of importance.sBlopo
should address and demonstrate several of the below simultaneous activities:
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1 Quantification of improved functionalities, properties, quality and lifespan of fabricated
pieces;

1 Evaluation of matching materials properties to the production processaldeetine
joining of dissimilar materials for AM tools;

1 Combination of precision engineering design with additive manufacturing methods to
provide tailormade joining solutions for dissimilar materials, with the ability to be
reused/dismantled,

9 Demonstratia of a better understanding of the nanotechnology integrated materials
properties and manufactures;

1 Integration and validation at early stage of the qualification and certification
considerations of the materials, including innovative -destructive inspetion
techniques;

1 Recycling aspects of multimaterial components and structures should also be addressed
in detail.

1 Joint development with material suppliers and-esdrs is required for a rapid uptake by
industry;

1 Modelling, simulation, standardisation camegulatory aspects (especially safety and
nanasafety) and the process and materials qualification.

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

This topic is open for international cooperation where the EU has reciprocal benefit, while
excluding industrial competitors from countries where the safeguarding of IPRs cannot be
guaranteed.

HORIZON -CL4-2022-RESILIENCE -01-23: Safe and sustainableby-design organic
and hybrid coatings (RIA)

Specific conditions

Expected EU The Commission estimates that an EU contribution of between
contribution per | 3.00 and 5.00 million would allow these outcomes to be addrg
project appropriately. Nonetheless, thdoes not preclude submission &

selection of a proposal requesting different amounts.

Indicative budget| The total indicative budget for the topic is EUR 20.00 milion.

Type of Action Research and Innovation Actions

Technology Activities are expected to start at TRL 3 and achieve TRL 5 by thg
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Readiness Level | of the projecti see General Annex B.

Expected OutcomeDevelopment of organic and hybrid coatings, safed sustainabléy-

design production strategies with enhanced functionalitys includes organic and hybrid
coatings and additives to substitute PFAS type coatings. Due to significant technical and
scientific challenges in several areas it has been difficult to find safer alternatives with the
absence of hazardous additives. he tpast, this has led to substance substitution with
compounds that did not avoid the problem, but minimized t. Instead, a better approach is to
cover the whole lifecycle of products and include avoidance of hazardous substances and the
programmingin of sustainability along the product life cycle.

Projects are expected to contribute to the following outcomes:

1 A set of computational tools (including f¥gtinciplesbased, datariven, physics based
and hazard, transport and fate models) to be used fposriny Safe and Sustainable
by Design of materials (e.g. organic coatings and additives to replace PFAS);

1 At least 2 novel materials (including blibmsed ones) assessed in terms of their
performance (function), human and environmental hazardsgeints determined based
on the application areas) as well as their carbon and water footprints, recovery and

recyclability, and overall environmental impact (LCA). Reaching at least 25% reduction
in environmental impacts with <20% cost increase for production;

i Contribute to the development of safend sustainabley-design criteria and guiding
principles and apply them to organic or hybrid coatings;

1 Enhance the social acceptance of the new developed materials by evidence basis
compiled for consumer attitudeswards, and willingness to pay for, products that are
less harmful to the environment, are sustainable, low carbon etc.;

9 Certification programme (or equivalents) for sustainable containing products, along the
whole valuechain;

Integration into standardision process and development of a roadmap to achieve full
standardisation (of e.g. methods, protocols).

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

Scope The largest share of the organic coatings elatkelongs to a family containing
Polyfluorinated Alkyl substances (PFAS), used in a wide variety of consumer and industrial
products. Research will therefore target development of innovative fEASnaterials with
inherently surface active functions be used for mukindustrial sector applications. (e.g.
novel bicbased materials). The proposals should focus on integration of sustgigable
design aspects including safety (toxicity), circularity and functionality of advanced coating
materials and tectiques (e.g. nanostructured sh#aling or omniphobicity), throughout their
ifecycle. Projects should include one or more of the following aspects:
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1 Materials design supported by in silico methods for predicting hazards (toxicity) and fate
to reduce addite exposure/leaching to humans and the environment;

1 Development of alternatives maintaining functionality as well as reducing hazard and/or
exposure (persistence) profiles with the aid of modelling, in order to reduce animal and
experimental testing;

1 Devdopment of assays and approaches to demonstrate the reduction of hazard and/or
exposure profiles of the new (alternative) advanced materials in a streamlined and robust
manner to support route to market.

The proposals, activities and approaches showercboth- specific considerations for the
organic and hybrid coatings under study, as well as developing overarching best practices that

spans broader sectors of saféd sustainabley-design materials. Proposals should involve
all the actors in the vag chain.

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

Leveraging the extensive experience from relevant initiatives and aligning with other EU
fundedprojects targeting safeand sustainableby-design materials, in particular under CSA
topic HORIZONCL4-202:RESILIENCE01-08, is essential.

This topic is open for international cooperation where the EU has reciprocal benefit, while
excluding industrial ompetitors from countries where the safeguarding of IPRs cannot be
guaranteed.

Materials for the benefit of society and the environment and materials for climate
neutral Industry

Proposals are invited against the following topic(s):

HORIZON -CL4-2022RESILI ENCE-01-13: Smart and multifunctional biomaterials for
health innovations (RIA)

Specific conditions

Expected EU The Commission estimates that an EU contribution of between
contribution per | 3.00 and 5.00 million would allow these outcomes to aukelresse
project appropriately. Nonetheless, this does not preclude submissior]

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 InnovatioActions

Technology Activities are expected to start at TRL 3 and achieve TRL 5 by thg
Readiness Level | of the projecti see General Annex B.
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Expected OutcomeMulti-functional biomaterials are capable, by virtue of their own material
ingredients or grface properties, of achieving several biological responses simultaneously.
They may also help to dampen those that are undesirable such as inflammation, infection,
corrosion and issues related to bio and immune compatibility, while taking into acceunt th
specificities due to sex, race and age.

Projects are expected to contribute to the following outcomes:

i Offer solutions through the development of multifunctional biomaterials to address and
mitigate multiple bottlenecks in response to unmet clinical sieed

1 Provide improved biocompatibility, biospecificity and longevity of medical devices or if
relevant, improved bioactivity and/or biodegradability; physiological and biomechanical
constraints and implications should also be considered.

i Show that the regulary and IPR strategies are compatible with the overall research
objectives.

Scope Multifunctional biomaterials play a major part in shaping the future of Advanced
Therapies and Medical Devices. Health applications may include but are not limitexbéo tis

engineering, artficial organs, implants, bioinks for bioprinting platforms, microfluidics,
bioactive scaffolds, wearable and implantable devicegirim diagnostics etc.

Projects funded under this topic should further:

9 Develop and/or validatepecific multifunctional biomaterials or micro systems for use in
an eventual advanced therapy, medicinal product or medical device;

1 Preclinical regulatory affairs as well as manufacturing processes would also need to be
addressed, including tgralng andyood manufacturing practice (GMP);

1 Pay special attention to the needs of Small and Me@i®d Enterprises (SMEs) as
well as to the ultimate clinical applications of these biomaterials;

1 Presenta solid economical evaluation of possible savings, togethgratient benefits.

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

This topic is open for international cooperation where the EU has reciprocaltpharieke
excluding industrial competitors from countries where the safeguarding of IPRs cannot be
guaranteed.

HORIZON -CL4-2022RESILIENCE -01-14: Membranes for gas separations -
membrane distillation (I1A)

Specific conditions
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Expected EU The Commission estimates that an EU contribution of between
contribution per | 6.00 and 8.00 million would allow these outcomes to be addrg
project appropriately. Nonetheless, this does not preclude submissior]

selection of a proposal requesting different amounts.

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

Type of Action Innovation Actions

Technology Activities are expected to start at TRL 4 and achieve TRL 7 by thg
Readiness Level | of the projecti see General Annex B.

Expected OutcomeAdvanced membrane materials are essential to achieve the goals of the

European Green Deal with significant reductions of industrial emissions in waste streams like
wastewater and waste gas like removal of gas / volatile pollutants fgorial Emissions or
purification of wastewater.

Projects are expected to contribute to the following outcomes:

|l

1
1

The next generation membrane materials, delivering smart solutions for greening of
industrial plants;

Advanced membrane materials for recyclingnafste streams from industrial plants to
support the Zero Pollution strategy;

Better materials with outstanding separation performance and/or superior properties
either in chemical, mechanical or thermal stabilty compared to commercial materials;

Reductionof the water footprint of 10% in industrial plants for the preservation of
freshwater resources;

Up-scaling the desalination process by solar powered membrane distillation systems and
coupling membrane distilation with solar / photovoltaic collectors;

Energy saving by 10% through the application of a new generation of membranes.

Endof-life issues

Scope Membranes separation is one of the key process elements needed for the next level of
resource efficiency and for greener industrial plants. Propeghladdress the development
of the new generation membrane materials from gas separation to membrane contactors in

comparison to the current stadéthe-art. Guidance by modelling and simulation techniques
should be provided to save on extensive expariation and support tgraling.

Proposals should address at least two of the following activities:

1 Advanced membrane materials for the recovery of valuable components (ammonia,

phosphate, alcohols, reactants, products, catalysts) from aqueous, orgamicxadd
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aqueous/organic process and waste streams to enhance the resource efficiency in
industrial plants;

i Separating gas streams (e.g. QMlisation processes) in the process emissions by using
membrane technologies, where in addition to the producedlupt,oother gases are in
the stream (e.g. unreacted £&hd hydrogen);

1 Demonstrate the next generation of porous membranes for membrane contactors
(membrane distillation, gas/liquid contactors, liquid/liquid contactors) with use of

renewable energy sourcéslar energy or waste heat) to achieve significant reduction in
CAPEX and process costs of gas separations and distillation;

i Up-scaling the desalination process by solar powered membrane distillation systems by
coupling membrane distilation with solaptotovoltaic collectors;

1 New membrane materials to reduce the water footprint in industrial plants for the
preservation of freshwater resources (e.g solvent tolerant reverse osmosis membranes,
forward osmosis).

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

This topic is open for international cooperation where the EU has reciprocal benefit, while
excluding industrial competitors from countries where thteguarding of IPRs cannot be
guaranteed.

HORIZON -CL4-2022-RESILIENCE -01-16: Building and renovating by exploiting
advanced materials for energy and resources efficient management (1A)

Specific conditions

Expected EU The Commission estimates that an EU contribution of between
contribution per | 5.00 and 7.00 million would allow these outcomes to be addrg
project appropriately. Nonetheless, this does not preclude submissior]

selection of a proposal requesting different amounts.

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

Type of Action Innovation Actions

Technology Activities are expected to start at TRL 5 and achieve TRL 7 by thg
Readiness Level | of the projecti see General Annex B.

Expected @tcome Projects are expected to contribute to the following outcomes:

9 Buildings are responsible for approximately 40% of energy consumption and 36% of
CO, emissions in the EU. Renovation of existing old buildings has the potential to lead
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to significant @ergy savingd potentially reducing the EU's total energy consumption
by 56% and lowering C@emissions by about 5%;

Compared to state of the art materials and components, the newly developed materials
should deliver:

o Reduction by at least 30% tife embodied energy and €& component level
o Improvement by at least 20% of insulation properties;
o Reduction by at least 15% of the total costs compared to existing solutions;

o Demonstration of at least a 5% reduction of the energy spent during the whole life
cycle of a building.

0 Increased durability and lifetime, lower maintenance costs and environmental
footprint.

Demonstrate innovative retrofitting solutions using thdding insulation materials as
real cases approaching net zero energy standards and their replicability potential;

Improvement of the quality of information from product manufacturers to facilitate
better decision making;

Strengthening of theompetitiveness of the European construction sector in the field of
Afgreend construction technologies;

Sustainable building materials will be supporting the circular design-s8stining
buildings in respectto energy usage;

New insulation materials sbht@@ be cost effective, environmentally safe, fire resistant
and can be easily applied on existing surfaces (e.g. spray coating);

Return on investment should be below 7 years for deep retrofitting of buildings;

Advent of a new generation of skilled workeasd SME contractors in the construction
sector aware of the need of a systemic approach towards energy efficiency should be
promoted through the proposed activities.

Relevant indicators and metrics, with baseline values, should be clearly stated mptsalpr

Scope Building envelopes and renovation materials that boost energy savings, save resources
and decrease carbon emissions, both during construction and operation of the buildings. In
view of the climate targets, Europe's building infrastructuredsea deep rehabilitation of
residential buildings (including buildings of historic value) while lowering the costs of
refurbishment. Building materials with adequate insulation properties are directly related to
the Green Deal and the wbéing of our dizens.

Proposals should address and demonstrate several of the below activities:
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1 Demonstrating that new insulation materials (not external cladding) will have reduced
embodied energy, lower GOemissions and improved insulation properties during
operation and are cost effective, environmentally safe, fire resistant and can be easily
applied on existing surfaces (e.g. spray coating);

1 New components should also contribute to improve indoor air quality, by limiting VOCs
emissions and/or by advanced propert@iming to absorb and biodegrade indoor
contaminants;

1 Enhanced durability for increased use duration, reduced maintenance and consequently
reduced costs, respect of sustainability principles (the sustainability of each developed
solution should be evaled via life cycle assessment studies carried out according to
the International Reference Life Cycle Data SystdbhCD Handbook);

1 New components should have to be lightweight construction with an ease of installation
and provide for increased comfort amgise reduction, and find application to both new
build and renovation and deliver realistic solutions ata reasonable price;

1 Energy efficiency should be addressed by system integration and installation, exploiting
synergies between technologies, whichverb valid at a small scale and need a larger
scale demonstration;

1 Synergy with existing relevant Open Innovation Test Beds is encouraged;

i Clustering and cooperation with other relevant projects is strongly encouraged; in
particular, liaison and synergesw h t he Hori zon Eur-oeptesc Par t n
sustainable built environmentd and Buil d4P

Building materials with adequate insulation properties are directly related to the Green Deal
and the welbeing of our citizens.

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

The topic is open for international cooperation, while excluding industrial competitors from
countries where the safeguardinglBRs cannot be guaranté&d

HORIZON -CL4-2022RESILIENCE -01-24: Novel materials for supercapacitor energy
storage (RIA)

Specific conditions

Expected EU The Commission estimates that an EU contribution of between
contribution per | 4.00 and 6.00 million would allow these outcomes to be addrsg
project appropriately. Nonetheless, this does not preclude submissior]

103 SWD(2021)97 finalReport on the protection and enforcement of intellectual property riglitsrdn
countries (2021)
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selection of a proposal requesting different amounts.

Indicative budget| The total indicative budget for the topic is EUR 23.00 million.

Type of Action Research and Innovation Actions

Technology Activities are expected to start at TRL 3 and achieve TRL 6 by thg
Readiness Level | of the projecti see Generahnnex B.

Expected OQutcomeSupercapacitors are attractive alternatives to batteries because they can be
charged very quickly and can sustain vastly greater numberalfarge cycles than batteries
without losing efficiency. However, their power energylower than that of batteries but
recent material research breakthroughs have indicated that this can be substantially increased.
Projects are expected to contribute to the following outcomes:

1 New supercapacitors with energy densities comparable to ibatt@renvironmentally
friendly electrolytes able to recharge in a fraction of the time required for current
batteries, have no loss of performance over time and longer life;

i Substantial impact to energy storage systems solutions for applications rémogng
consumer goods to electrification of transport and reduction of emissions;

1 Innovative management systems for supercapactors;

i Establish new industrial value chains with new energy storage products, tailored to meet
the application requirements.

Scope Compared to batteries, supercapacitor energy density is low and they use more
expensive and critical raw materials (CRMs). Proposals should address the challenge for new

material concepts to be used in supercapacitors to at least double the energyadensit
current technologies reduce cost and minimise or eliminate use of CRMs.

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

Synergies are possible witmarelevant projects from topic HORIZOEL5-2022D3-01-11
from Cluster 5, and respective cooperation activities are encouraged, however R&l on energy

system integration, compatibility of systems or standards for participation in flexibility market
is exclded.

The topic is open for international cooperation, while excluding industrial competitors from
countries where the safeguarding of IPRs cannot be guar#titeed

Materials and data crosscutting actions

Proposals are invited against the following topic(s):

104 SWD(2021)97 finglReport on the protection and enforcement of intellectual property rights in third

countries (2021)
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