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Introduction

Progress in digital and industrial technologies, including in space, shape all sectors of the
economy and society. They transform the way industry develops, creates mrwtprand

services, and are central to any sustainable future. The GQ¥I@andemic has shown the
necessity to strengthen Europeds industrial
in terms of technologies and supply chains to reduce EU depeles on third countries. It

has also created a new urgency around addressing key societal challenges like sustainability
or inclusiveness. In a globalised world of heightened uncertainties and volatile geopolitical
interests, what is at stake is notynl Eur opeds prosperity and eco
also its ability to autonomously source and provide crucial raw materials, technologies and
services that are safe and secure for industry as a whole. This is not about protectionism. This
isaboutupol di ng EUb6s strategic interests and guae

As Europe gears up for a more resilient, green, and digital recovery, the EU needs to maintain

a strong industrial and technology presence in key parts of digital and other supplyichains
industrial ecosystems while safeguarding its ability to access and operate safely in space. This

is critical not only to be able to compete globally, but also to protect its citizens, deliver
services and products of the highest quality, and preseswealues and socieconomic

model. Europe must develop and deploy technologies and reshape its industries and services
towards a new reality, ensuring that industry can become the accelerator and enabler of this
necessary change. Therefore the Europeanraission, inUpdating the 2020 New Industrial

Strategy: Building a stronger Single Market for Europe's recovsnpported the European
Green Deal and the Circular Economy Action |
Europeods Di gDaabo Fubhreodficial I ntelligence
Communi cation and O0Space Strategy for Europe

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

Horizon Europe is the research and innovation support progeaim a system of European

and national funding programmes that shares policy objectives. Through the programme,
special attention will be given to ensuring cooperation between universities, scientific
communities and industry, including small and mediumtesprises, and citizens and their
representatives, in order to bridge gaps between territories, generations and regional cultures,
especially caring for the needs of the youn
Synergies calls, meaning that as that have been awarded a grant under the call could

! '‘Updating the 2020 New Industrial Strategy: Building a stronger Single Mark&ufape's recovery',
COM(2021)350 final
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have the possibility to also receive funding under other EU programmes, including relevant
shared management funds. In this context, applicants should consider and actively seek
synergies with, andvhere appropriate possibilities for further funding from, other R&l
relevant EU, national or regional programmes (such as ERDF , ESF+ , JTF , EMFF , EAFRD
and InvestEU ), where appropriate, as well as private funds or financial instruments. The
ERDF focuse amongst others on the development and strengthening of regional and local
research and innovation ecosystems and smart economic transformation, in line with
regional/national smart specialisation strategies. It can support investment in research
infrastiucture, activities for applied research and innovation, including industrial research,
experimental development and feasibility studies, building research and innovation capacities
and uptake of advanced technologies andawtlof innovative solutions &m the Framework
Programmes for research and innovation through the ERDF.

The EUGs Recovery and Resilience Facility (
tackle the economic and social impacts from the Coronavirus crisis and support the green and
digital transition. For project ideas that directly contribute to these objectives and that have a
strong focus in one member state it is advisable to check access to the RRF for a fast and
targeted support.

Actions under this cluster will support key eha technologies that are strategically
i mportant for Europeds industrial future, an
the Strategic Plan, through matching destinations in this Work Programme:

1 Global leadership in clean and climateutralindustrial value chains, circular economy
and climateneutral digital systems and infrastructures (networks, data centres), through
innovative production and manufacturing processes and their digitisation, new business
models, sustainabley-design advarexd materials and technologies enabling the switch
to decarbonisation in all major emitting industrial sectors, including 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 industrial innovation ecosystems and advanced solutions
for substitution, resource and energy efficiency, effective reuse and recycling and clean
primary produdbn of raw materials, including critical raw materials and leadership in
circular economy.

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

1 Globally attractive, secure and dynamic daggle economy by developing and enabling
the uptake of the nexgeneration computing and data technologies and infrastructures
(including space infrastructure and data), enabling the Eunogiegle market for data
with the corresponding data spaces and a trustworthy artificial intelligence ecosystem.
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1 Open strategic autonomy in conceiving, developing, deploying and using global space
based infrastructures, services, applications and dataurti ng by rei nforci
independent capacity to access space, securing the autonomy of supply for critical
technol ogies and equipment, and fostering

1 A humancentred and ethical development of digital and intalsiechnologies, through
a twoway engagement in the development of technologies, empowerirgsersl and
workers, and supporting social innovation.

In this Work Programme, a pilot is applied to a number of topics fepragrammed
partnerships, inveing a lower funding rate of 60% (except for Aomfit 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 i CLIMATE NEUTRAL, CIRCULAR AND DIGITISED
PRODUCTION

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

the Strategic Plan:

T KSO ®™akingbéEurope the first digitally led circular, climate-neutral and
sustainable economythrough the transformation of its mobility, @gg, construction
and production systems. 0

T KS O Romoting an open strategic autonomy by leading the development of key
digital, enabling and emerging technologies, sectors and value chaittsaccelerate
and steer the digital and green transitions thnoagmancentred technologies and
i nnovations. 0

T KS O 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 empowerind eikizens to act in the green and digital
transitions. 0

Proposals for topics under this Destination should set out a credible pathway to the following

expected impact of Cluster 4:

1 Global leadership in clean and climateneutral industrial value chains, circular
economy and climateneutral digital systems and infrastructures (networks, data

centres), through innovative production and manufacturing processes and their

digitisation, new busires models, sustainakbbg-design advanced materials and

technologies enabling the switch to decarbonisation in all major emitting industrial

sectors, including green digital technologies.

Accelerating the twin green and digital transitions will be keybwdlding a lasting and

prosperous growt h, in line with the EUOGS

Europeds ability to | ead the twin transi
and innovation to match. Research and innovatioh vél fundamental to create the new

ti

ne
o

products, services and business models needed to sustain or enable EU industrial leadership
and competitiveness, and to create new markets for climate neutral and circular products. The

shift towards a sustainable and limsive economic model will be further enabled by the
broader diffusion and uptake of digital and clean technologies across key sectors.

As Europe transitions towards climate neutrality, some sectors will have to make bigger and

more transformative changésan others, due to their centrality in a variety of value chains

and their large potential contribution to emissions reductions. Activities under this Destination

focus on the twin green and digital transition providing a green productivity premium to

discrete manufacturing, construction and endrdggnsive industries, including process

industries. This will make an essential and significant contribution to achieving climate
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neutrality in the European Union by 2050, and to the achievement of a circotermag It

wi || al so enhance the Uni onds open strateg
technologies. To achieve these goals, the activities in this Destination are complementary to
those in Destination 2, which will enhance open strategic autononmgyi strategic value

chains for a resilient industry.

The gross added value of the European manufacturing sector is EUR 2,076 billion (2019).
The sector employs more than 30 million people in the Union and represents 22% of the
worl dos manutf.acThiei dgi oudgputrade surplus in
billion (2019). Similarly, the construction ecosystem (driven mainly by SMESs) offers 22
million jobs and contributes 10.5% of ER2¥ global value addetl. However, the
manufacturing and construoti sectors must significantly reduce their pollution and waste,
and increase their recycling. Moreover, the potential of digital technologies is underused in
manufacturing industry, e.g. 12% of EU enterprises use big data technologies and only 1 out
of 5 SMEs is highly digitised, and in construction, which remains one of the least digitised
sectors with a notable underinvestment in R&®key issue for the manufacturing sector is

that its complex supply and value chains are heavily affected by the qoaredemic crisis,

and the sector needs to further develop resilience against financial and technical disruptions.

Il n addition, the Unionds process industries
environmental credentials. Process indusiaiesresponsible for a turnover of > 2 trillion, 8.5
million direct jobs and 20 million indirect jobs. They represent 0.5 million enterprises and 5

% of the EU27 GDP. The process industry however faces two key challenges: a strong global
competition, and amenvironmental challenge. In particular, enenmgignsive industries are
resource intensive, using extensive amounts of raw materials (often imported and fossil
based). In their operations, they generate large amounts of waste, 20% of global greenhouse
gaes (GHG) but also pollutants. The industries need to transform itself to decrease GHG and
pollutant emissions, its resource utilisation and its overall environmental impact. It will have
to achieve climate neutrality, near zero waste, zero pollution andamfill by 2050 at the

latest. By 2030, decisive steps need to be taken given the long investment cycles these
industries are facing. As the process industry is transforming primary raw materials into
materials ready for use by the manufacturing ingust will play a key role in the pathways
toward circularity of materials by transforming industrial and-efitife waste into secondary

raw materials leading to the same quality output in the newly produced materials.

In the first Work Programme, outes of R&I investments in the losigrm will focus on the
following impacts:

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

absorption rate of digital technologies, according to the Digital Transformation Scoreboard 2018,
https://ec.europa.eu/information_society/newsroom/image/document/2018
20/4_desi_report_integration_of_diditeechnology_B61BEB68-21D-9DD7-

72F1FAAB836E36515 52243.pdf
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1 Accelerate the twin green and digital transition of the manufacturing and construction
sectors;

1 Create a new green, flexible and digital way to build and produce goods. Thisadlill
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 C®emissions and waste in these sectors, and enhancduthbility,
reparability and reycling 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 manufactuangd construction sectors
more attractive and safer, and point the way to opportunities for upskilling;

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

1 Increase productivity, innovation apacity, resilience, sustainability and global
competitiveness of European energy intensive industries. This includes as many as
possible new large hubs for circularity by 2025 (TRL 7 or above); developing
sustainable ways for circular utilisation of wastieeams and C#CO streams; 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 them into
alternative feedstocks to replace fosmbked raw matearis and decrease reliance on
imports.

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

In line with the European Green Deal objectives, research and innovation activities should
comply with the 06do dC€onpliancerieéds to lreragsessed botmfor p r |
activities carried out durgnthe course of the project as well as the expected life cycle impact

of the innovation at a commercialisation stage (where relevant). The robustness of the
compliance must be customised to the envisaged TRL of the project. In this regard, the
potential ham 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 needed. Three co
programmed partnerships will enhance dissemination, aomtyn building and foster
spillover effects: Made in Europe for the manufacturing sectors, Clean Steel and
Processes4Planet for the energy intensive industries. This destination has strong links to other
clusters in Pillar 11, notably Cluster 5 for the iattes related to the integration of renewables

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

Much of the research and innovation supported under this Destination may serve as a cradle
for theNew European Bauhauthis is about designing sustainaklays 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 and exploitation strategiésr industrialisation : This section applies only
to those topics in this Destination, for which proposals should demonstrate the expected
impact by including dusiness case and exploitation strategy for industrialisation

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

The exploitation strategyshould identify obstdes, 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 -&dhle 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 further development of skills asmmpetencies (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 relevant, in the context of skilis,is recommended to develop training material to
endow workers with the right skillset in order to support the uptake and deployment of new
innovative products, services, and processes developed in the different projects. This material
should be testednd be scalable, and can potentially besopled through the European
Social Fund Plus (ESF+). This will help the European labour force to close the skill gaps in
the relevant sectors and occupational groups and improve employment and social levels
acrosghe 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 new way 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
CG/CO

1 Integration of Renewables and Electrification in process industry

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

Call Budgets (EUR Deadline(s)
million)
2021 2022
HORIZON-CL4-2023-TWIN-TRANSITION-01 402.60 23 Sep 2021
HORIZON-CL4-2022TWIN-TRANSITION-01 321.50 30 Mar 2022
Overallindicative budget 402.60 321.50

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

Call Budgets (EUR million) Deadline(s)
2021 2022
HORIZON-CL4-2021-TWIN- 403.00 23 Sep 2021
TRANSITION-01
HORIZON-CL4-2022TWIN- 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(s)

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

2021

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

HORIZON-CL4-2021-TWIN-TRANSITION- A 28.007 8.00 to 3
01-01 10.00
HORIZON-CL4-2021-TWIN-TRANSITION- A 27.00 8.00 to 3
01-02 10.00

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

HORIZON-CL4-2021-TWIN-TRANSITION- RIA 20.00 4.00t06.00 4
01-05

HORIZON-CL4-2021:-TWIN-TRANSITION- A 18.008 4.001t06.00 3
01-07

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

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

5 The DirectorGeneral responsible for the catlay decide to open the call up to one month prior to or
after the 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 local time.
The budget amounts are sultjéc the availability of the appropriations provided for in the general
budget of the Union for years 2021 and 2022.

6 Nonetheless, this does not preclude submission and selection of a proposal requesting different
amounts.
Of which EUR 15.94 million fro the 'NGEU' Fund Source.
Of which EUR 10.19 million from the 'NGEU' Fund Source.
Of which EUR 13.52 million from the 'NGEU' Fund Source.
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01-10 5.00

HORIZON-CL4-2021:-TWIN-TRANSITION- RIA 21.00 6.00 to 3

01-11 10.00

HORIZON-CL4-2021:-TWIN-TRANSITION- RIA 24.00  8.00 to 3

01-12 10.00

HORIZON-CL4-202:TWIN-TRANSITION-  RIA  28.00° 8.00 to 3

01-14 12.00

HORIZON-CL4-2023:-TWIN-TRANSITION- CSA 2.00 Around 1

01-16 2.00

HORIZON-CL4-202:-TWIN-TRANSITION-  IA 39.00* 12.00 to 3

01-17 18.00

HORIZON-CL4-2021:-TWIN-TRANSITION- IA 28.00'2 6.00t08.00 3

01-18

HORIZON-CL4-2021:-TWIN-TRANSITION- IA 14.00 4.00t05.00 4

01-19

HORIZON-CL4-2021:-TWIN-TRANSITION- IA 36.00%°  Around 3

01-20 12.00

HORIZON-CL4-2021:-TWIN-TRANSITION- IA 39.00 1200 to 3

01-21 18.00

HORIZON-CL4-2021-TWIN-TRANSITION- IA 14.00* 4.00t05.00 3

01-22

Overall indicative budget 403.00

General conditions relating to this call

Admissibility conditions The conditions are described in Gene
Annex A.

Eligibility conditions The conditions are described in Gene
Annex B.

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

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

n Of which EUR 19.27 million from the 'NGEU' Fund Source

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

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

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

Award criteria The criteria are described in General Anr
D.

Documents The documents are described in Gent
Annex E.

Procedure The procedure is described in Gene
Annex F.

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

Agreements

Green, flexible and advanced manufacturing
Proposals are invited against the following tdg):

HORIZON -CL4-2022-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 Ebntribution of between EUF
contribution per | 8.00 and 10.00 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 badget for the topic is EUR 28.00 million.

Type of Action Innovation Actions

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

Expected Outcomdrojects are expected contribute to the following outcomes:

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

1 Demonstrate significant improvements towards a meaningful and seamless social
collaboration in teams of human workers, autonomous agents and robots by exploiting
the latest advancements in Al, robotics and Social Sciences and Humanities (SSH);
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1 Create a network of opesccess pilots to allow new users, especially studentsugist
representatives from the makersdé community
and to enable data and knowledge sharing through the European industrial ecosystems

Scope EU and Associated countries need to strengthen their capacity to manufacture and re
manufacture goods in a sustainable and competitive way to be ready to expand into new value
chains. The recent crisis has also shown the importance of redikeitile, reconfigurable

and responsive datiriven manufacturing lines.

Projects should seize the opportunities arising from the latestofttite artdevelopments in
Al and robotics to deploy intelligent and autonomous systems for flexible production.

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

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

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

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

1 SSH should provide a variety of humemntric approaches to develop smooth
collaboration in the humamachine teams; to improve user experience; and irereas
awareness comfort, trust, skill and safety (physical and social) of workers in highly
automated industrial environments by incorporating a greater understanding of linguistic,
historic, and cultural concerns of enders and workers , while taking intonsideration
a gender and intersectional perspective;

71 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 businesarmhsaploitation strategy,
as outlined in the introduction to this Destination.

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

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

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

HORIZON -CL4-2022TWIN -TRANSITION -01-02: Zero-defect manufacturing towards
zero-waste (Made in Europe Partnership) (1A)

Specific conditions

Expected EU The Commissio estimates that an EU contribution of between E
contribution per 8.00 and 10.00 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 27.00 million.

Type of Action Innovation Actions
Technology Activities are expected to start at TRL 5 and achieve TRL 7 by
Readiness Level end of the projedt 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 Amembers of the partnership, exce
for nonprofit legal entities, where the funding rate is up to 100%
the total eligible costs.

Expected Outcomérojects are expected to contribute to the following outcomes:

1 Demonstrate a significant 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,

1 Create new diagnostic methods forsitu 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 holistic approach,
with the aim of reducing defects (e.g. rejected components or ggg)dand manufacturing
waste. The defect reduction and the overall quality control should be centred on such defects

t hat reduce the yield, acceptance, or- qual.

timer i ght 6 production process.

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

The system improvements should address the integration of control systems adér in
non-destructive inspection methods in demonstrativecases that enable for rapid feecka
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 compretemsachine learning
algorithms.

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

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

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

This topic implements the ggrogrammed European Partnership Made in Europe.

HORIZON -CL4-2022-TWIN -TRANSITION -01-03: Laser-based technologies for gren
manufacturing (Photonics- Made in Europe Partnerships) (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 addre
project appopriately. Nonetheless, this does not preclude submission

selection of a proposal requesting different amounts.

Indicative budget The total indicative budget for the topic is EUR 26.00 million.

Type of Action Research and Innovation Actions

Technology Activities are expected to start at TRt43and achieve TRL 6 by the er
Readiness Level @ of the projeci see General Annex B.
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Expected OutcomdProjects are expected to contribute to the following outcomes:

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

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

1 Improvingt he environment al sustainabi |l mey of i
ri ghtdo processes with 30% | ower consumpti c
art.

Scope Machine tools include various ladeased technologies such as milling, togi
grinding, laser processing, surface treatment, sintering, forming and additive manufacturing.
Projects funded under this topic should integrate sthtke-art highpower lasers and
tailored beams together with quality sensors and real time monigystgms into advanced
manufacturing and rmanufacturing tools.

Known research challenges are amongst others the transmission of very high average and
peak power laser radiation without loss or distortion including in the ultraviolet, mid and far
infrared spectral range, powerful optical fibres, programmable beam guidance, maximum
positional flexibility, free choice of energy distribution, rapid quantitative feedback and beam
distribution systems with suafmicrometre resolution and high performance. A ferttesearch
challenge is the integration of quality sensors in tassed manufacturing. These produce a
vast amount of data with a need for dedicated signal processing. Edge devices with self
learning algorithms should be developed that can handle thputimg 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 technologideastthree use cases.

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

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

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

This topic implements the gaogrammed European Partnership Made in Europe and
activities proposed by the Photonics Europe Partnership.

Part 7- Page30 of 511



Horizon Europe- Work Programme 2022022
Digital, Industry and Space

HORIZON -CL4-2022:TWIN -TRANSITION -01-05: Manufacturing technologies for
bio-based materials (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 Bw 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 20.00 million.

Type of Action Research and Innovation Actions

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

Expected OutcoméProjects are expected to contribute to the following outcomes:

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

1 Develop products with similar or better mechanical, physical and chemical properties,
while having a substantiallpwer environmental footprint and being sustainable,-non
toxic and recyclable when compared to #morbased materials;

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

1 Develop sutinable 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 manufacturing requires new materials and new
techniques to produce @m. Rapid progress in manufacturing technologies using new and
alternative materials, such as biomaterials, is one of the drivers of this trend. This new frontier
of science is a multidisciplinary research field combining engineering, physics, chemistry,
biology, material science, which allow the production of-ba&sed products. Particularly
interesting with respect to the green transition of the economy are sustainable products made
from bio-based materials that are easy to reuse and recycle. Also, nttaésgals would
reduce the environmental footprint of waste streams. However, the use of reusable and
recyclable products based on {mased materials should increase substantially in order to
build a truly sustainable manufacturing industry.

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

Research activities should addressfilewing areas:
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1 Optimisation and improvement of smart manufacturing processes, e.g. additive
manufacturing, injection moulding, extrusion etc., to unlock the full potential of bio
based materials, such as carpmsitive bioplastics, biopolymers and otligre-based
materials (e.g. cellulosleased components and marlmeesed components);

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

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

1 Adapt existing or new characterisation methods and quality controls for thHm$eol
materials in dferent 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 biomatebased manufacturing activities;

1 Demonstrations and use casestfansitions towards green manufacturing technologies
incorporating biebased materials with a significant reduction in the environmental
footprint across the entire manufacturing and/or product lifecycle.

1 Address standardization activities of {iased mierials and adapted characterisation
methods and quality controls for Hb@msed materials in their different formats and
applications.

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

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

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

This topic implements the garogrammed Europe Partnership Made in Europe.
Advanced digital technologies for manufacturing

Proposals are invited against the following topic(s):
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HORIZON -CL4-2023:TWIN -TRANSITION -01-07: Artificial Intelligence for
sustainable, agile manufacturing (Al, Data and Robotics- Made in Europe
Partnerships) (1A)

Specific conditions

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

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 expectkto start at TRL 4 and achieve TRL 7 by the ¢
Readiness Level of the projeci see General Annex B.

Expected OutcoméProjects are expected to contribute to the following outcomes:

1 Establishing European 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 resiliency to external and internal
influences;

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

Projects have to address the need for Al tool sets with simplified interfaces requiring only
easy to acquire skills, and adapted to manufacturing environments without highly skilled
personnel. Methods andols will be provided to make Al solutions usable also for lower

volume production and shorter time series, guaranteeing the quality of results even while
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using reduced resources for the training of Al algorithms. Generative approaches could be
consideredo help designing products and processes improving the sustainability of industrial
solutions. The topic will integrate new or existing technologies to make them practically and
economically viable in the industrial world; this should be demonstratedgthrat least two
realistic use cases with demonstrable economic return.

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

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

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

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

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

HORIZON -CL4-2022:TWIN -TRANSITION -01-08: Data-driven Distributed Industrial
Environments (Made in Europe Partnership) (1A)

Specific conditions

Expected EU The Commission estimates that an Elhtabution of between EUF
contribution per  4.00 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.
Indicative budget The total indicativdoudget for the topic is EUR 24.00 million.

Type of Action Innovation Actions

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

Procedure The procedure is described i@eneral Annex F. The followin
exceptions apply:

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

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

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

Improving the agility of Europeamanufacturing industry and increase its resiliency to
external shocks, including with agile, secure and -t@a@yplement norpublic 5G
systems, leading to more resilient production processes;

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

Foster industrial data and distributed computing standardisation;

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

Scope Fully reaching the opportunities of sharing and exploiting industrial data, including
deep industrial datg requires to strike the right balance between storing and handling data
centrally in the cloud or locally at the edge of industrial network. Suchaadmhas to take

into account not only efficiency but also the reale requirements and cybersecurity aspects

as well as the ability to systemically integrate and upgrade operational technology to the
innovative developments in (sglfconfiguration, theefore building a flexible industrial
Internet for distributed control and modular manufacturing while keeping theldvgh of
reliability and safety required by the manufacturing sector.

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

Proposals are expected to address one of the following technology areas {fdrivegta
industrial environments:

1 Development of technologies and definition of specifications and standards for data,

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

15

I n this context, Afdeep i ndust r i adinddstaidl pracessne.g@,ns dat

data used in a manufacturing machine 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 indistiata 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 foég&e requirements in the
area of Industry 4.0. Innovative approaches to simplify the deployment and operation of
such private 5G networks throughout their life cycle are needed. Implementers in
industrial environments need to take a holistic view,udiclg both the connectivity
infrastructure (with 5G as a central component) and the actual production system. An
important element for rapid deployment is also the development and evaluation of new
business models for private 5G networks. In particulagjepts should offer
opportunities for new players that have their main focus onpudfic (campus)
networks (NGN) for connected industries and in particular automation applications.
Projects will aim at "Zerdouch Management”, using network automatiom,/ ML,
Selforganizing 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 BES 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 standards and there inherent cyber
security demands for Operationachnology 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 econofyiaahble in the industrial world, and

will encompass modern manufacturing technologies such as digital twins.

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

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

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

This topic implements the ggrogrammed European Partnership Made iroge.

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

A new way to build, accelerating disruptive change in construction

Proposals are invited against fioowing topic(s):
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HORIZON -CL4-2022TWIN -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 E0®R
contribution per  million would allow these outcomes to be addressed appropric
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 wmilli

Type of Action Innovation Actions

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

Expected OutcomédProjects are expected to contribute to the follovaantzomes:
{ 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 permitting and compliance for
construction works (e.g. regitaty, health and safety, performance);

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

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

Information generated or imported into digital models during earlygdephases 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 lifeecgtthe built asset.

Proposals should:

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

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

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

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

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

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

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

Take into account the international contexts and developments in constnetitd

data including BIM and GIS but also the capacities apgortunities 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/abonspire/563
Seehttps://cordis.europa.eu/project/id/856943
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1 Address the potential for upskilling andskilling of the construction value chain as a
result ofthe innovation;

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

1 Devdop technical guidelines and semantic models applicable to different EU countries.

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

Finally, proposals shdéd provide contributions to relevant standards and seek to ensure
synergies with the Hor ipogrammedd lPartoguskip. Br@oosals t 4 P e
may address any or all types of buildings and infrastructure as appropriate.

HORIZON -CL4-202L:TWIN -TRANSITION -01-11:  Automated tools for the
valorisation of construction waste (RIA)

Specific conditions

Expected EU The Commission estimates that an EU contribution of between
contribution per | 6.00 and 10.00 million would allow these outcomes toatdressec
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 Research and Innovatidkctions

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

Expected OutcomédProjects are expected to contribute to the following outcomes:

1 Increase significantly theoastruction and demolition waste (CDW) utilisation (at least
80% weight in line with the current waste Directive 2008/98fE& amended by
Directive 2018/85%% by cascade approach includinguse, recycle and transformation
of waste into secondary prodscin 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 Implement appropriate tracing of material and /or compoalemg the new value chain.

19 Directive 2008/98/EChttps://eutlex.europa.eu/legadontent/EN/TXT/?uri=celex%3A32008L.0098
20 Directive 2018/851https://euflex.europa.eu/legadontent/EN/TXT/?uri=celex:32018L0851
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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
construction products;

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

1 Develop holistic and replicable solutions for more circular and climate neutral
construction meerials and activities involving upstream and destream actors.

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

Scope Based on volume, construction and demolition waste (CDW) is the largest waste
streamin the EU. Considering that most of the waste share is glass, concrete, steel and
aluminium (or other metals), the embodied energy and embodied eger@i€sion in the

CDW is significant (8.5 MT eq. CO2 for construction in Sweden in 2015). By reusing and
recycling CDW in new constructions, the sector would come closer to the targets of becoming
fully circular and climate neutral. Precise quantitative and qualitative waste estimation is
crucial for waste management. This could be achieved by utilisingaldtgithnologies for
instance Building Information Modelling (BIM), material and component tracing, dedicated
apps for construction/deonstruction and optimize site management. Such tools could
provide data about material type and composition (e.g. whitbex are hazardous materials

that require special care) and quantities, and thus an estimation of the logistics needs, cost,
etc. and make waste separation easier and faster, e.g. by combining with automated equipment
and robots.

Proposals should:

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

1 Devdop automated solutions for @®nstruction 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
managementransportation and construction equipment and machinery side;

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

1 Demonstrate ladeveloped solutions (reutilisation, recycling, transformation, etc.) in at
least four implementation sites across different European countries, considering the
material recovery, transformation and utilisation;
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1 Assess the value of the solutions in tewwhshe additional monetary value/reduction of
eg. CQ emissions produced,

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

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

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

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

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

HORIZON -CL4-2022: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 to be addre
project appropriately. Nonetheless, this does not preclude submissior

selection of a proposatquesting different amounts.
Indicative budget The total indicative budget for the topic is EUR 24.00 million.

Type of Action Research and Innovation Actions

Technology Activities are expected to start at TRL 4 and achieve TRL 6 byie
Readiness Level of the projeci see General Annex B.

Expected Outcomérojects are expected to contribute to the following outcomes:

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

1 Demonstrate the impact of the use of these new breakthrough technologies on the
efficiency of resources (raw materials, water etc.), the reductiorastevand 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 aeduction 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 trend for higheligitalisation 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 remaicompetitive. Currently, the construction sector is among the least automated
and digitised and the most labour acciderdne sectors in the Europe. Therefore, the use of
technologies such as additive manufacturing, autonomous vehicles and human robot
collaboration in a construction environment is crucial to increase the degree of digitalisation
of the sector. In addition, Member States are facing a shortage of skilled labour force in
construction activities. In the same vein, a higher degree of digitatisavould 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 projectsisould:

1 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, different typeduildings, 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 be evaluatedthsy 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 possibility to integrate them in existing
curriculaand 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 update of existing ones.

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

In order to achieve the expected outcomes, international cooperation is encouraged, in
particular with Japaor 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 -CL4-2022TWIN -TRANSITION -01-14: Deploying industrial-urban
symbiosis solutions for the utilization of energy, water, industrial waste and bgroducts
at regional scale (Processes4Planet Partnership) (RIA)

Specific conditions

Expected EU
contribution per
project

The Commissiorstimates that an EU contribution of between EUR ¢
and 12.00 million would allow these outcomes to be addre
appropriately. Nonetheless, this does not preclude submissior
selection of a proposal requesting different amounts.

Indicative budget
Type of Action

Eligibility
conditions

Technology
Readiness Level

The total indicative budget for the topic is EUR 28.00 million.
Research and Innovation Actions

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

If projects use satellitbased earth obsvation, positioning, navigatio
and/or related timing data and services, beneficiaries must make |
Copernicus and/or Galileo/EGNOS (other data and services
additionally be used).

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

Expected Outcomérojects are expected to contribute to the following outcomes:

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

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

significantly the associated GHG emissions, byusig and transforming wast by
products and sidstreams into new resources or raw materials;

Plan a list of actions to overcome nmthnological barriers for exploitation of cress
company symbiosis (i.e. waste regulations, standardisation, confidentiality and
compliance, ownergh, fair sharing of benefits, acceptance of the concept);

Set up facilitation services for helping implementation of symbiotic processes directed to
local authorities, and relevant businesses, private/industry actors, especially SMEs;
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1 Develop best practisefor knowledgesharing 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 outcomes to suppahe implementation ofUS;

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 relations and itwolve the local community actors
(authorities, associations, civil society, relevant businesses, especially SMEs,
educational organisations, etc.), e.g. exchanging knowledge and human capital with the
educational establishments and developing flexddening resources.

T 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 European Commissiauriched the Circular Economy Action

Plan for a cleaner and more competitive Europe. In order to accelerate the transition to a
circular economy, exemplary pilot solutions integrating industrial urban symbiosis need to be
exploited. The solutions could cavihe reduction of waste, virgin raw materials and energy
and water consumption, mainly by transforming underused waste materials (both industrial
waste, industrial side streams,-jppducts and end of life urban waste) into feedstock for the
process induses (urban mining). To support a wide implementation of industrial urban
symbiosis for waste utilization, the regional dimension is important since connexion with
local energy and utility networks, adjacent industrial infrastructures and availapleducts

is crucial and will have to be considered in a holistic approach.

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

1 A broad crossectorial symbiosis and circularity implementation from a regional
perspective tgotentially achieve climate neutrality by 2050 including cooperation with
other suitable regions in terms of availability of resources, technologies, available
infrastructures and knowledge transfer;

1 Crosscutting solutions (processes and equipment) f& phocessing of side/waste
streams specifically for the use as feedstock for plants and companies across sectors
and/or across value chains, while increasing the resource efficiency/circularity in
industrial value chains;

2 A social innovation sphoff action may not necessarily encompass a commercial activity.
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1 Process (rgdesign and adaptatido integrate new processes (energy and material flow
coupling, infrastructure and logistics) and create new synergies between sectors;

1 Integration of novel sensing technology, loT and digital tools to support design
(including Al driven tools for the diswery 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 respecting the teatal 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 methodologiemnd KPIs to measure the performance of symbiosis,
including environmental, economic and social impacts (including SRL). Life cycle
assessment and life cycle cost analysis should take into account existing sustainability
standards (e.g. ISO 14000) and eriptest 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);

1 Tools to support companies in rea@ig 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);

1 Study social aspés of the community and its improvement through tHéSI where
demonstration pilot is located (social innovation, underdevelopment, job quality gender
and inclusiveness perspective);

1 Create societal awareness through a participative approach locally aadoroadly,
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 Destinatiortetoperability for data sharing should be
addressed.

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

Part 7- Paged45 of 511



Horizon Europe- Work Programme 2022022
Digital, Industry and Space

existing project& is strongly encouraged, see also Industrial Symbiosis Report from March
202033,

In order to achieve the expected outcomes, international cooperation is encoura§ée on |
US/circularity technologies and their implementation in processes, with INCO countries
advanced in the field that could bring mutual benefit from different perspective.

This topic implements the ggrogrammed European partnership Processes4Planet.

HORIZON -CL4-2022:TWIN -TRANSITION -01-16: Hubs for Circularity European
Community of Practice (ECoP) platform (Processes4Planet Partnership) (CSA)

Specific conditions

Expected EU The Commission estimates that an EU contributibaround EUR 2.0(
contribution per | million would allow these outcomes to be addressed appropric
project Nonetheless, this does not preclude submission and selection

proposal requesting different amounts.

Indicative budget The total indicative budget for the topic i&/E 2.00 million.

Type of Action Coordination and Support Actions

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

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

Expected OutcoméProject is expected to contribute to the following outcomes:

1 Establish a European Commity of Practice (ECoP) as an effective and sustainable
forum/platform connecting hubs for circularity (H4C) and all actors willing to invest in
industrial urbarsymbiosis ({US), towards building new circular value chains;

1 Provide upto-date support to thH4C by collecting and evaluating knowledge, tools,
models and solutions and making them accessible to the community, preparing training
material dedicated to circular practitioners that can drive the H4C roll out across Europe;

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

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

https://op.europa.eu/en/publicatidetail//publication/f26dfd1316288 11eab73501aa75ed71al
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1 Analyse ollaboration models, netechnological barriers, tools, technologies and
existing solutions for-US and circularity, especially those from previously funded
projects;

1 Provide a statef-play analysis of regions/areas best suited for the first implemamtati
of advanced H4C in Europe, coupled with a detailed study of the strength and
weaknesses of the regions/areas selected, including a symbiosis maturity level
(Symbiosis Readiness Level, SRt)and a number of specific scenarios for the
technology and pross implementation;

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

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;

1 Stimulate public and private investments in circular economy projects;

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

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

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

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

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

T

Gatler, evaluate and synthesise staft¢he-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 circtataigd
solutions with a constant update of symbiosis and circieglated solutions;

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

Analyse in detail suitable regions/areas in the EU for H4C implementation. The
regions/areas to consider should involve all alternative resource strelawant for
process industries as potential source of feedstock or as utilHi#S, Scenarios and
infrastructures that are already in place; scrutinisgngestment scenarios (combination

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

Analyse proven involvement of regions and local communities;

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

The H4C couldbe 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, Inationa
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 drensure a mutually profitable knowledge and experience
exchange;

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

Promote the r@ and service of enablers/facilitators as a new type of service to industry,
regions and civil society;
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1 Support the transfer of knowledge, tools and innovation across the H4C, and the
programming groups or aabc task forces;

1 Engage with stakeholders, sues, universities or other educational institutions to
facilitate the training of circular practitioners. These practitioners should have an in
depth understanding ofUS, the stat®f-the-art tools and databases and newest business
models;

1 Track regionaheeds based on feedback of H4C and other supporting members in order
to optimise the support;

1 Enable and regularly update evaluation ef)S projects by providing systematic
knowledge on gaps and potential impacts, and favour connection with regionsfareas
high potential for a first successful implementation of a H4C;

1 Identify potential sites for setting up emerging new hubs based on mapphtgSoamhd
circular activities as a continuous update and extension of themplementation
analysis.

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

Clustering and cooperation with other sédecprojects under this cresatting call and others

in HE, and with European initiatives (as for example Circular Cities and Regions Initiative
(CCRI) and European Circular Economy Stakeholder Panel (ECESP)), building on existing
H2020 project®is stromyly encouraged, see also Industrial Symbiosis Report from March
202026,

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

HORIZON -CL4-2022-TWIN -TRANSITION -01-17: Plastic waste as a circular carbon
feedstock for industry (Processes4Planet Partnership) (I1A)

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 addre
project appropriately. Nonetheless, this does not preclude submissior

selection of a proposal requesting different amounts.

2 e.g. Sharebox, Scaler, CIRCLEAN network or JRC Industry mapping EIGL, etc.
26 Study and Portfolio Review of Cluster of Projects on Industrial Symbiosis
https://op.europa.eu/en/publicatidetail-/publication/f26dfd116288 11eab73501aa75ed71al
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Indicative budget

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

Type of Action

Eligibility conditions

Technology
Readiness Level

Legal and financial
setup of the Grant
Agreements

Innovation Actions

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

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

Activities are expected to start BRL 5 and achieve TRL 7 by the el
of the project see General Annex B.

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

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

Expected OutcoméProjects are expected to contribute to the followinggames:

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 currently produced

from fossil feedstocks (e.g. olefins, hydrogen, syngas), etc

71 Develop concepts enabling 100% utilisation of Renewable Energy Sources (e.g.

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

1 At least 60% GHG emissions reductions in the overall lifecycle compared to existing

processefor plastic recycling (or relevant benchmark).

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

Scope Plastic (and other) waste, such as packaging, textiles, etc., could potentially represent a
sustainablalternative to imported fossil feedstock (e.g. oil, gas). It contains high amounts of
carbon, it is widely available and its valorisation could also provide environmental and

societal benefits avoiding the disposal in landfill.

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

1 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. Specianattent
required to the potential variability of the input, and the presence/formation of
contaminants and impurities in the process;

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

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

1 Demonstration of the improved environmental footprint of the proposed products and
processes, as well as their positivepant 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;

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

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

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

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

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

This topic implements the ggrogrammed European partnership Processes4Planet.
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HORIZON -CL4-2022TWIN -TRANSITI ON-01-18: Carbon Direct Avoidance in steel:
Electricity and hydrogen-based metallurgy (Clean Steel Partnership) (1A)

Specific conditions

Expected EU The Commission estimates that an EU contribution of between
contribution per 6.00 and 8.00 mibn would allow these outcomes to be addres
project appropriately. Nonetheless, this does not preclude submissiot

selection of a proposal requesting different amounts.

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

Typeof 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 Generdhnex G. The following
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 amembers of the partnership, exce
for nonprofit legal entities, where the funding rate is up to 100%
the tdal 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 and increase utilisation of renewable energy
source$’ in metallurgical pocesses to substitute fossil fuels;

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

1 Efficient integration of renewable energy sources, considering also their intermittency
and the possibility to offedemaneresponse flexibility.

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

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

2 Biomass utilisation in line with the objectives of the EU Biodiversitategy.
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The Commi ssionods Strategic Vision nA> Cl ean
emissions reductions in the steel sector are possible through a combination of technological
pathways, including steel recycling, carbon capture utilisation and storageesg
integration, and electricity/hydrogdrased metallurgy. While energy intensity has reduced
significantly over the past decades, the steel industry remains a large source of emissions due
to preferred use of coal and energy needed to reduce iroesoXiith alternative pathways

used with green electricity and green gases, the emissions can be further reduced so that these
pathways could achieve G@ductions of up to 95% by 2050 compared to 1990 levels.

There is no one solution to achieve @G, steelmaking, as there is expected to be a variety

of production technologies in the future. Relevant participation from sectors other than steel is
not excluded, if the technologies presented are compatible with the expected outcomes of the
topic and the Clen 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/wind/solar) electricity in iron
and steelmaking;

1 Development of pilots andethonstrators 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 technalsigigsa
plasma torch or plasma smelting reduction leading ter€duction compared to fossil
based fuels;

1 Development and testing of direct electricity based iron oxides reduction processes
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 the garogrammed European Partnership on Clean Steel.

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

HORIZON -CL4-2022TWIN -TRANSITION -01-19: Improvement of the yield of the
iron and steel making (Clean Steel Partnership) (I1A)

Specific caonditions
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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 outcomeshéaddresse|
project appropriately. Nonetheless, this does not preclude submissiot

selection of a proposal requesting different amounts.

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

Type of Action Innovation Actions
Tedinology 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 The following
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 amembers of the partnership, exce
for nonprofit legal entities, where the funding rate is up to 100%
the total eligble costs.

Expected OutcomédProjects are expected to contribute to the following outcomes:

M

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

Progressively increasing the uptake of {quality scap grades into high quality steel
grades;

Progressively replacing the use of qgansumer 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 minimizing £&mission 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
proaesses including:

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

o the use of alternative reducing agents as coal substitution, such as biomass,
polymers, hydrogen;
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o the reduction of C®emission derived by extraction and transpetaof natural
resources as well as transportation and landfill 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
speific energy consumption for a dedicated process.

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

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

1 Selection and integration of best availabled ampplicable technologies to reduce
impurities in posttonsumer scrap before melting together with scrap yard management
supported by digital smart tools for scrap classification and charge optimization; these
are key elements to increase the use of sacapeving the same quality of the finished
product in both, the EAF, and BF/BOF route and at the same time reducing CO
emissions due to lower energy need with respect tedren

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

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

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

1 Full by-product testing and evaluation to have them covered by a stdridaal CEN
Workshop Agreement (CWA) or by a national technical agreement;
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1 Enabling the use of obtained -pyoducts in higher value applications (i.e. filtering,
coating, additive manufacturing, material for £$@questration, heat accumulator);

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

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

Thistopic implements the eprogrammed 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 -CL4-2022TWIN -TRANSITION -01-20: Reducing environmental footprint,
improving circularity in extractive and processing value chains (I1A)

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 | Innovaion Actions

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

I n order to achieve the expect
strategic assets, interests, autonomy, or security, namely to mdi&h
resilience in raw materials supply chains for EU industrial value ct
and strategic sectors to enable their green and digital transition &
reduce dependence of extractive activities on carbtated energy
sources and process emissions, pgiion to the topic is limited to leg:
entities established in Member States, associated countries, (
countries, African Union Countries, and MERCOSUR, CARIFORL
and Andean Community.

Proposals including legal entities which are not establishechese
countries will 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.
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[ [
Technology

Readiness Level

Activities ae expected to start at TRL 5 and achieve TRL 7 by the el
the project see General Annex B.

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

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

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

1 Develop methosl, technologies and processes for mining and processing aiming at
significantly decreased emissions (£40d other emissions);

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

1 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 thglementation of the following actions of the EU
action plan on Critical Raw Materidfs

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

1 Support waste and extractive wasteovislation 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 sourcesmd process emissions. They should also address
reducing materials use, water and waste valorisation at all stages of the extractive and
processing cycle.

Actions should facilitate the market uptake of solutions developed through industiadly
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 ifdafe is a clear added value for the EU economy, industry
and society).

Actions should facilitate the market uptake of solutions developed through industiadly
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 introduction to this Destination. For TRI% & credible strategy to achieve
future full-scale manuwcturing 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 fer cross
projects ceoperation, consultations and joiattivities 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.

Actions should also contribute to improving the awareness of relevant external stakeholders

and the general public across the EU and inedh countri es of projecto
importance of raw materials for society, the challenges related to tipgitysuithin the EU

and about proposed solutions which could help to improve society's acceptance of and trust in
sustainable raw materials production in the EU.

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

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

HORIZON -CL4-2022:TWIN -TRANSITION -01-21: Design and optimisation of energy
flexible industrial processes (Processes4Planet Partnership) (1A)

Specific conditions

Expected EU The Commission estimates that an EU contribution of between
contribution per 12.00 and 18.00 million would allow these outcomes to be addr¢
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 39.00 million.

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 projedt 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 amembers of the partnership, exce
for nonprofit legal entities, where the funding rate is up to 100%
the total eligible costs.

Expected Outcomédrojects 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 andnversion;

1 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 create connections to energy lgtidnons for a more
efficient energy management system;

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

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

Scope Flexibility solutions are key to achieve a renewable energy share to deliver the EU
Green Deal objectives and which goes significantly beyond the current target of 32%. In the
coming years, EU industries will need to adapt to the increased fluctsiati@nergy supply
caused by the higher penetration of variable energy sources. Besides, an integrated energy
system, linking different energy carriers, infrastructures and consumption sectors in the EU,
will be set to deliver climate neutrality by 20504 cost effective way. The increased value of
flexibility will offer competitive opportunities for process industries (additional revenue
streams) and enable a leaner energy system.

Process flexibility and efficient energy storage are essential to acémunie variable
renewable energy production. When less energy is available, process industries can consume
less energy or take it from storage; whereas, when there is surplus of energy, the excess
energy can be consumed or stored. A fast response.eateg Bwift 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. Besidmergy efficiency measures will help
decreasing the overall process energy demand. To leverage the flexibility in process
industries, digital process control systems that optimise the process while accounting for the
value of flexibility need to be impmented.
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Digital tools need to be developed to attain the energy flexibility of the process, but also to
exchange data with network operators and flexibility markets (through market operators,
suppliers and/or aggregators), which will enable industriepréwide flexibility services.
Powerful digital twins based on suitable combinations of analytical models, physied Al

or pure Al solutions need to be designed and applied. To find optimal control solutions in a
minimal time, digital twins could be gmowered, for example, by muligent systems
technologies.

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

Proposals should address the following aspects:

1 In an existing process, identification of potential flexibility that allows 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 continuous processes, etc., inglticenremoval 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 efficiency at subsystem level,

1 Developmat or redesign of digital process control systems, including, e.g., digital twins
with integrated multegent systems, etc., supported by smart sensors and integrated
analytical tools, to realise the flexibility of the process and to create connectigrid to
integration platforms;

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

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, proposals should include a
safety assessent and a life cycle assessment for the implementation of the developed
technologies; and a contribution to standardisation, wherever possible.

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

This topic implements the garogrammed European paership Processes4Planet.

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

HORIZON -CL4-2022:TWIN -TRANSITION -01-22: Adjustment of Steel process
production to prepare for the transition towards climate neutrality (Clean Steel
Partnership) (I1A)

Specific conditions

Expected EU The Commission estimates that an EU contribution of between
contribution per 4.00 and 5.00 million would allow these outcomesbe addresse
project appropriately. Nonetheless, this does not preclude submissiot

selection of a proposal requesting different amounts.

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

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

Legal and financial The rules are described in General Annex G. The follov
setup of the Grant = exceptionsapply:

Agreements The funding rate is up to 60% of the eligible costs. This funding
applies both to members and amembers of the partnership, exce
for nonprofit legal entities, where the funding rate is up to 100%
the total eligible costs.

Expected Otcome Projects 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 the use of fossil carbon as
redwcing 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 and energy flows whilst redufmaegil 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 this topic are expected to promepts 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 metallurgical gases (internalayding) and to upgrade them with new sources
(H2), e.g. by replacement of fossil carbon as reducing agent with hydrogen and biomass.

This also includes the integrated preparation (reforming, separation, heating, compression) of
external carbothean reducinggases or internallyecycled CO/C®@ 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 hydrogeich 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-ggection and new injection ports for BF and DRI plants
and for EAF technology;

1 Advancedgas treatment solutions (purification, reforming, preheating) for steel plants
process gases for the purpose of internaises

1 Integration of gas injection with G@apture and storage technologies for the transition
to COp neutral steelmaking;

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

This topic implements the ggrogrammed 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 Budges Expected Number

of (EUR EU of
29 The DirectorGeneral responsible for the call may decide to open the call up to one month prior to or

after the envisaged date(s) of opening.

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

All deadlines are at 17.00.00 Brussels local time.

The budget amounts are subject to the availability of the appropriations provided for in the general
budget of the Union for years 2021 and 2022.
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Action million) contribution projects
~____ perproject expected
2022 (EyR to be
million)%°  funded
Opening: 12 Oct 2021
Deadline(s): 30 Mar 2022
HORIZON-CL4-2022TWIN-TRANSITION- 1A 27.50°1 8.00 to 3
01-01 10.00
HORIZON-CL4-2022TWIN-TRANSITION- RIA 21.50 4.00t0 6.00 4
01-02
HORIZON-CL4-2022TWIN-TRANSITION-  RIA 21.50%% 4.00to 6.00 4
01-03
HORIZON-CL4-2022TWIN-TRANSITION- RIA 21.50 4.00t06.00 4
01-04
HORIZON-CL4-2022TWIN-TRANSITION- IA 30.00%% 4.00t08.00 4
01-06
HORIZON-CL4-2022TWIN-TRANSITION- RIA 22.00%* 3.00t0 6.00 3
01-07
HORIZON-CL4-2022TWIN-TRANSITION- 1A 9.00 Around 2
01-09 450
HORIZON-CL4-2022TWIN-TRANSITION- 1A 42.50 12.00 to 3
01-10 18.00
HORIZON-CL4-2022TWIN-TRANSITION- 1A 42.50% 12.00 to 3
01-11 18.00
HORIZON-CL4-2022TWIN-TRANSITION- IA 14.00%¢ 4.00to 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 selecti@n ppbposal requesting different
amounts.

31 Of which EUR 12.85 million from the 'NGEU' Fund Source.
32 Of which EUR 11.30 million from the 'NGEU' Fund Source.
33 Of which EUR 25.95 million from the 'NGEU' Fund Source.
34 Of which EUR 13.03 million from the 'NBU' Fund Source.
35 Of which EUR 34.60 million from the 'NGEU' Fund Source.
36 Of which EUR 12.11 million from the 'NGEU' Fund Source.

Part 7- Page63 of 511



Horizon Europe- Work Programme 2022022
Digital, Industry and Space

HORIZON-CL4-2022TWIN-TRANSITION- 1A 10.00  Around 3
01-16 3.00
HORIZON-CL4-2022TWIN-TRANSITION- 1A 4250% 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

Procedure

Legal and financial sewp of the Grant
Agreements

The documents are described in Genq
Annex E.

The procedure is describeth General

Annex F.

The rules are described in General Annex

Green, flexible and advanced manufacturing

Proposals are invited against the following topic(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 outcome$doaddresse|

project appropriately. Nonetheless, this does not preclude submissiot
selection of a proposal requesting different amounts.
37 Of which EUR 36.33 million from the 'NGEU' Fund Source.
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Indicative budget The total indicative budget for the topic is EUR 27.50 million.

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

Legal and financial The rules are described in General Annex G. The follov
setup of the Grant = exceptionsapply:

Agreements The funding rate is up to 60% of the eligible costs. This funding
applies both to members and amembers of the partnership, exce
for nonprofit legal entities, where the funding rate is up to 100%
the total eligible costs.

Expected Otcome Projects 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 individual production steps, requalification,
adjustment of the intrdogistics processes, and ramping up to a full production speed;

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

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

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

The projects should address reconfiguration of production systems in which the lines are
running at medium or high volume manufacturing rates (MVM and HVM respectively), and
include a variety of production steps, such as cleaning, forming, theea#ahents, cutting,
joining, surface treatments, painting, printing, assembly, etc. It should also consider complex
logistics and nommanufacturing operations enabling the production runs. Projects should
provide strategies for awareness and early detediaeconfiguration needs, e.g. by using

A.l. and data technologies, to enhance their resilience towards threatening events or crisis
situations.

The reconfiguration should be ambitious to the extent that the change addresses a new
customer base or newdaetal needs, or drastically changes the original production processes
and/or supply chain with minimal reconfiguration costs.
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Projects should also include protocols for best practices of the reconfiguration that can be
applicable also outside the sectadtive in the project, which would include taking into
account any sector specific qualification requirements (such as clean room levels or
certifications for sectors such as medical and food). These protocols as well as the projects
should have a 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,
as outlined in the introduction to this Destioati

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

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

In order to achieve the expected outcomes, International Cooperatiencouraged, 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 functional
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 addre
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 21.50 million.

Type of Action Research and Innovation Actions

Technology Activities are expected to start at TRL 4 aachieve TRL 6 by the en
Readiness Level of the projeci see General Annex B.

Expected Outcomérojects are expected to contribute to the following outcomes:

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

1 Significant reduction of the environmental footprint for surface treatments;
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1 Uptake of treatment technologies in applications for a sustainable sa@sdgting
reductions in energy use and environmental footprint.

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

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

The projects under this topic should addtegsfollowing:

1 Develop new surface treatments specifically targeting and enablinrgreddcts with
the purpose of reducingtheepdd oduct sé energy usage and/ ol
This may include calesign 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 surface treatments in a manufacturing line for profiles witHesomp
shape or multimaterial content, with clear metrics on its efficiency during operation;

1 Develop new business models and strategies for the uptake of these new technologies
and with clear objdives 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 existisandards 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 gmrogrammed 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 The Commission estimates that an EU contribution of between
contribution per  4.00 and 6.00 million wouldallow 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 of Action Research and Innovation Actions

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

Expected OutcoméProjects 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;

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

1 Improved understanding among industrial users, including SMEs, of how to organise
and control reconfigurable mafacturing systems built from modules with defined
interfaces, including quality assessments, environmental impact, energy usseend
involvement and business models.

Scope Modularity of a production system is crucial for flexibility and to allowvfarying 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 modulathenohes that can be considered as
such are not necessarily suitable for current demands nor to be considered as a part of
sustainable production regimes.

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

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 workersodo needs
gender dimension;

1 Create interfaces based on ofmurce protocols that allow for easily integration of
modules in existing lines and with other modules or production elements;
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1 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;

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

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

All projects should build on or seebkllaboration 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 satellitbased earth observation, positioning, navigal
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 e
Readiness Level the project see General Annex B.

Expected Outcomérojects 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 just-time delivery and reducing downtime.

Scope The global trends towards product customization have increased production
complexity. To maintain global leadership and competitiveness of European manufacturing
industry, there is a strong need for effidieflexible, reconfigurable and datkiven 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 omidweufacturing 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 assembtlydisassembly 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 actities should include SSH and cover:

1 Development of innovative, efficient and low consumption systems for storage, retrieval,
conveying and piclandplace using a muhHilisciplinary approach combining
technologies such as collaborative/autonomous assembljogistics, smart conveyor
belts, advanced robotics, lightweight, flexible and versatile grippers, 0T, integrated
physical and biochemical sensors (e.g. mechanical, magnetic, optical, electrochemical),
image processing, simulation, modelling, data agitjan, data storage/sharing, data
interoperability, data analytics, automated planning and machine learning;

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

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

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

1 Demonstrate benefits for workers by reducing their involvement in unsafe and unhealthy
tasks, improving their working conditions and increasing trust anepégmace 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 processingm@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. Inteligp&rabi
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 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 addre
project appropriately. Nonetheless, this does potclude submission ar

selection of a proposal requesting different amounts.

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

Type of Action Innovation Actions

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

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

exceptions apply:

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

but also to at least one project per technology area, provided that
applications attain all thresholds.
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Legal and financial The rules are described in General Annex G. The foligv
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 Amembers of the partnership, exce
for nonprofit legal entities, where the funding rate is up to 100%
the total eligible costs.

Expected Outcomérojects are expected to contribute to the following outcomes:

1 Making European manufacturing companespecially SMEs and small mahps, 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 wkers;

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

1 Increasing the competitiveness of SMEs and-oaids 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 improkeslience, agility 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 technolagién 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.

[4MS2 calls for Innovation Action projects that will support European SMEs andaaypisl to

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

and midcaps to participate in the experiments. The proposals may include financial support
to third parties to finance SMEs and rudps. 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, vevieh 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 manufaaring, with a specific focus of Al applications
at the edge;

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

1 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 etiigy 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 taoration 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 6.00 million would allow these outcomes to be addre
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

Technology
Readiness Level

Research and Innovation Actions

Activities are expected to start at TRt43and achieve TRL 6 by the er
of the project see General Amex B.

Expected OutcoméProjects are expected to contribute to the following outcomes:

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, sustaamable
responsive production environment and supply chains, with specific focus on areas such
as material saving, repair, refurbishing-manufacturing, recycling, and reuse of
products and components;

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

1 Define specifications and standards for data, products, and/or business processes, that
can be ageed 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 obusinesses;

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

Scope The focus is on developing new concepts, methods, and digital tools to support further
engineering of the industrial processes for recyclingnaaufacturing, refurbishingand

reuse of manufactured products and components. New solutions will enable remanufacturing
and highquality recycling by digitalisation of product and component information throughout
the whole product lifecycle, in line with the 2020 Circular Econoruotioh Plan.

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

Proposals should cover all of the following aspects:

1 Development of innovative concepts, methods, and tools that track and trace the status of
relevant manufactured products and components, such as electronic systems and
components as well as machinelt and increase transparency and accountability for
these along their lifecycle. Where appropriate, proposals need to be able to link up with
manufacturing industrial data spaces platforms, so that circular economy data can be
shared with a larger set ofganisations;
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1 Inclusion and handling of reéime production data in analysis 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 with significant
economic value. If applicable, legal obstacles to implementation of the proposed
solutions should be identified.

Proposals submitted under this topic should includeisiness 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 strategskilts 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, fundingrgmoges and
platforms.

This topic implements the garogrammed European Partnership Made in Europe.

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

A new wayto build, accelerating disruptive change in construction
Proposals are invited 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 EUR
contributionper million would allow these outcomes to be addressed appropri
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 million.

Type of Action Innovation Actions

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

Expeded OutcomeProjects 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 linkage®f 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 anghdate 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 dineailience.

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

Scope There is a need to demonstrate and realise the potential benefits of using digital
depositories of information that accompany buildittgeughout their lifecycle. These digital
building logbooks (DBL) can potentially result in greater efficiency, circularity and
transparency in the building stock. DBLs should also improve decision making for all actors
along the lifecycle of the buildinghereby facilitating better design 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 eXpence, interoperability, data 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 headtte clim
resilience;

1 Consider both 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 matesizdbling
additional data platforms. The DBL could link as well to those new data platforms,
which will come with new possibilities and responsibilities in terms of data privacy and
security;

T Research and devel oipintedaces mmal nprotatd iato gnatdeg e s 6
interoperability, data consistency (as for example through common European data spaces
for the manufacturing sector to ensure enhanced access to privately held data, via
industrial data platforms) and information exchange; introduce a Caninfiermation
Model for next generation DBL capitalizing on existing standards and proposing
extensions for missing features;

T Address the problem of Afdata matchingo ar
potential for advanced technologies, such axkuhain, to support the alleviation 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 Afeatureso (e. g. di gitaloniahti ér faodoe (
built around the DBL) should prioritise usktendliness and a smart interface for arsers.
Proposals are expected to demonstrate a fm
developing additional functionalities as extensianghe national schemes, ensuring that it is

flexible enough to make the right information available to the right actor at the right time.

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

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

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

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

Finally, proposals should provide contributions to relevant standards and seek to ensure
synergies with the Horizon EuropeB u i | t 4 Fpeogramimeddarmership.

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 addr¢
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 42.50 million.

Type of Action Innovation Actions
Technology Activities are expected to start at TRL 5 and achieve TRL 7 by
Readiress Level end of the projecdt 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% of the eligible costs. This funding

applies both to members and amembers of the partnership, exce
for nonprofit legal entities, where the funding rate is up to 100%
the total eligible costs.

Expected Outcomdrojects are expected to contribute to the following outcomes:

T

Deploy the concept of Industritdlrban Symbiosis {US) on a real scale demonstrator,
making the flow of solid waste circular in process, manufacturing and/or construction
industries;

Reduce 80 % fi weight or volume) solid waste generated in comparison to current state
of-the art, by reusing, valorising and transforming waste;gngpducts and sidstreams
into new/secondary resources of raw materials;

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

Develop knowledge sharing: knelwow, advantages, chahges and recommendations

on technological and netechnological 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 implementatidrUus;

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

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

Implement a social innovation spaif actiorr® 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 forsolid waste in urban environment tackles a fundamental issue
of end of life materials representing a huge amount and broad range of solid wastes. Solid
waste are intended here as process industry, manufacturing industry, construction industry
waste and sal urban waste (consumer waste, Hrfd.ife waste). Solid waste in general is

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

38

A social innovation sphoff action may not necessarily encorapa commercial activity.
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generated in the EU (Dec.2019 dafa)reusing and reycling most of that could cut
significantly the emissions caused by the mining and manufacturing needed to produce those
materials in the first place and as such represents an important decarbonisation potential.
There is a need of innovative solution engaging waste management actors ivaiogel
chains to valorise a significant part of those wastes, bringing full attention to upcycling back
to secondary materials instead of down cycling of lowge.

Projects are expected to address:

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

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

flnvestigate the availability and distri buf
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, IoT atigital tools for the classification and
sorting of solid waste streams to enable their efficient utilisation with as little
downgrading as possible;

1 New approach to enrdf life materials removing the usual barriers of exploitation,
enabling novel symbiati interactions; unification of 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 ISogiects; ;

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

1 Assessment of the economic, circularity and climate benefits;

1 Study social aspects ohd community and its improvement througtu$ where
demonstration is located, whilst also considering a gender and inclusiveness perspective;

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

39 https://ec.europa.eu/environment/waste/index.htm
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1 Connect to the ECoP for knowledge sharing: k#wmw, challenges and
recommendations on technological and-technological aspects;

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

Clustering and cooperation with other selected projects under this call and others in Horizon
Europe, with Europan initiatives (as for example: Circular Cities and Regions Initiative
(CCRI) and European Circular Economy Stakeholder Panel (ECESP)), as well as building on
existing project$® are strongly encouraged; see also Industrial Symbiosis Report of March
2020,

This topic implements the ggrogrammed 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 added-value products of market interest (Processes4Plan€artnership) (I1A)

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 addre
project appropriately. Nonetheless, this does pogclude submission an

selection of a proposal requesting different amounts.

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

Type of Action Innovation Actions
Technology Activities are expected to staat TRL 5 and achieve TRL 7 by tt
Readiness Level end of the projecdt 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 codtsis funding rate
applies both to members and Aamembers of the partnership, exce
for nonprofit legal entities, where the funding rate is up to 100%

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/f26dfd116288 11eab73501aa75ed71al
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[
the total eligible costs.

Expected Outcomdrojects are expected to contribute to the follovantzomes:

T

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

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

Develop concepts ehbng 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 samroducts (or relevant benchmark);

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

Relevant indicators and metrics, with baseline values, sheutdearly 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) cohmgr them into added value products and/or
intermediates and chemicals of wide interest (plastics, resins, composites, chemicals). The
topic excludes explicitly fuels and renewable energy storage concepts. The technologies
proposed should support cresetorial 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 conceptsgposed are expected to:

T

Process significant amounts CO/€€bntaining waste streams from energy intensive
industries, including efficient approaches for the-fpeatment of the gaseous stream
(e.g. cleaning, compression, drying, concentration, etc. pifles

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 clearlyndustrial 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 shoblel 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@technology, 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 stingxvalue chains
and the relevance to several European contexts would be an added value;

1 Proposals should consider the-aesign of learning resources together with local and
regional educational organisations for current and future generations of esgleyith
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 leart@aghing 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

The Commissiorestimates that an EU contribution of between E
4.00 and 5.00 million would allow these outcomes to be addre

Expected EU
contribution per

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 million.

Type of Action

Technology
Readiness Level

Legal and financial
sd-up of the Grant
Agreements

Innovation Actions

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

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

The funding rate is up to 60% of the eligible costs. This funding
applies both to members and amembers of the partnership, exce
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 ofgh-grade iron ores is expected to become a more
critical factor, as demand will increase. Therefore, technologies for the upgrade and the use of
low-quality iron ores are needed. This includes low carbon technologies for sintering/
pelletisation and/or ¢d bonded iron ore agglomeration.

Projects are expected to contribute to the following outcomes:

1 Testing and validation of technologies for the upgrade and the use -@fulaity iron
ores. This includes low carbon technologies for sintering/ pelletisatimiior cold
bonded iron ore agglomeration;

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

1 Technologies for the valorisation of lequality scrap streams.

Scope The concepts to be ddeped 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 remove these impurities before
mdting, 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 steelworks to address the wfsuke
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 bonded agglomerate: binderayw materials composition and
processing conditions for the use of low quality iron ore grades.

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

This topicimplements the cprogrammed European Partnership on Clean Steel.

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

Integration of Renewables and Electrificaton 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
(Processes4Planet Partnership) (R)

Specific conditions

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

Type of Action Research and Innovation Actions

Technology Activities are expected to start at TRE4 and achieve TRL-6 by the
Readiness Level end of the projedt see General Annex B.

Expected OutcoméProjects are expected to contribute to the following outcomes:

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

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

1 Significant reduction of C®emissions of the overall industrial process, including the
emissions related to the generation of the electricity;

1 Energy savings compared to the classical production routes;
1 Overall material savings (waste reduction) compared to the classical prodocties:

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 eledtity will play a major role in the transition towards a low carbon
energy supply. The production of chemicals, bulk materials and metals through the direct use
of renewable electricity and energy sources can be realised by electrochemical conversion in
photo- and/or electrecatalytic processes. Besides the reduction of @@issions, other
advantages of electrochemical conversion with renewable electricity can be the higher
selectivity, process flexibility, or the possibility of accessing chemical pathwagttainable

in a conventional reactor. Furthermore, photoelectrocatalysis (PEC) directly uses the solar
radiation to drive the electrochemical reaction, enabling potential higher efficiencies and
lower costs.
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At present, there are promising electrochmahroutes towards a wide range of products in
process industries. These include processes such as hydrogenation of biomass into valuable
chemicals, recovery of metals from waste streams (including strategic or scarce materials),
electrosynthesis of ammaniand organic 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 fodehelopment of sustainable
technology. Paired synthesis, where two valuable products are generated through the cathodic
and anodic reactions, can help to reduce energy consumption and costs (per unit product). The
integration of PEC technologies removes thtermediate 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 single unit 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 welleaseigw
separation processes.

Proposals should address the following aspects:

1 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 @tiem and the electrochemical parameters
(mass and charge transfer) towards an improved electrochemical performance (increased
Faradaic efficiency, lower overpotential, etc.);

71 Optimisation of the reactor design and operation and the electrochemical gasamet
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 andgf@rmance;

1 Efficient integration of renewable energy sources, considering also their intermittency
and the possibility to offer demaimdsponse flexibility;

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

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

The proposed technology must not target the electrochemical conversion.ar Gke
production of hydrogen by water splitting, as these subjects are covered in otheofttipecs
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 andyeldife
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 gurogrammed European partnership Processesdlan

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 (Cleasteel 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 preclsulemission anc

selection of a proposal requesting different amounts.

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

Type of Action Innovation Actions
Technology Activities are expected to start at TRLahd achieve TRL 7 by th
Readiness Level end of the projecdt 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. Thisliing rate
applies both to members and Armembers of the partnership, exce
for nonprofit legal entities, where the funding rate is up to 100%
the total eligible costs.

Expected OutcomdProjects are expected to contribute to the follovaaotzomes:
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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 thmaitee
process and the incorporation of electricity from renewable sources;

1 Integation of fuel cells, electrolysers or alternative carbased products for nefossil
coke, as well as increased use of swssil energy and reactants (e.g. green electricity
for heat generation, biomass, green hydrogen) in downstream processes. .

1 Integrate fuel cells of alternative celbhsed products for neiossil coke, as well as
increased use of newossil energy and reactants (e.g. green electricity for heat
generation, biomass, green hydrogen) in downstream processes.

Scope Steel plant gaseseapartly used 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 fossitarbon use, provided they are well prepared for injection in these processes. This
notably includes cleaning, compression, heating and removal of oxidised compounds such as
CO; and HO, e.g. through scrubbing or reforming operations. To make a realediffeon

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 expectaddtess one or more of the
following areas:

1 Development of a flexiblemodular technologyhat can easily be scaled up for the
stepwise integration of heating technologies in Blast furnaces, Electric Arc Furnaces and
Direct Reduction Processes;

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

Proposalsubmitted 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 gerddimension (sex 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)Aj

[
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 addr¢
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project appropriately. Nonetheless, this does not preclude submissibr
selection of a proposal requesting different amounts.

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

Type of Action Innovation Actions
Technology Activities are expected to start at TRL 5 and achi€R®d 7 by the
Readiness Level end of the projecdt 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 norembers of the partnership, exce
for nonprofit legal entities, where the funding rate is up to 100%
the total eligible costs.

Expected OutcoméProjects are expected to contribute to the following outcomes:

1 Significart reduction of CQ emissions of the industrial process, whilst keeping NOx
levels at least not higher than the equivalentligesed sol