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READING GUIDE |

The purpose of this document isibdorm and stimulate ao-design process that wiprepare
thefirst Strategic Plan for Horizon Europe — the European Union Framework Programme
for Research and Innovation 2022027 (Horizon Europe)

Horizon Europe will be based on two legal acts: one laying down its structure, rules for
participation and dissemination, the other containing the Specific Programme that sets out
thematic clusters and the broad lines of action for future research and innocttibies

In April 2019 he European Parliament and the Council reachealitical agreementon the
two legal acts According to this agreement, Horizon Europe v structured in three
pillars, supported by activities aimed atidening participation and strengthening the
European Research Arésee figure 1)

91 Pillar I, Excellent Sciencewill reinforce EU scientific leadership through thergBpean
ResearctCouncil (ERC)Ma r i e S k-EuniedActiorss kral Research Infrastructures.

91 Pillar 1, Global Challenges and European Industrial Competitivenesswill take
forward the societal challenges amabbling andndustrial technologies to better address
EU and global policy priorities araccelerate industrial transformatid?illar Il includes
sixbroadd he mat i c clusters” of activities.

1 Pillar 1ll, Innovative Europe, focuses orstimulating nurturing and deploying disruptive
and marketcreatinginnovations, and on enhanciguropeanecosystems conducive to
innovation including through the new European Innovation Council.

Preliminary Horizon Europe Structure
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In line with the political agreement between the Council and the Parliatheipreparation

of the Strategic Plan, referred to as strategic planning processwill focus in particular on

the pillar Gl obal Chal |l enges amadntslsix hamaticp e an
clusters, while also including relevant activities in the other two pillars and the part
‘Widening Participgtibe BudopeaenBeébsear ch Ar

The first Horizon Europe Strategic Pleill facilitate theimplementation oHorizon Europe

by acting as a bridge between the Horizon Europe Specific Programme and the future, multi
annual work programmes that will comtahe calls and topics to which interested parties can
apply. The Strategic Plan walet out keystrategic orientations for the support to research

and innovation, including a description otargetedimpacts, crossluster issues and
intervention areasovered It will also identifymissions and EuropedartnershipsAs such,

the plan will not repeat the rationale of the Horizon Europe Specific Programme, nor the
intervention logic that led to the component parts of the programme. Rather, taking the
Spedfic Programme as a starting pointwill identify the major policy drivers, the strategic
policy priorities, and théargetedmpacs to be achievedocussing on those elements within

the SpecificProgramme that should be supportenn 2021 to 2024The projects supported

in the first four years of Horizon Europe wilbrmally be completedfter 225. As it takes

time to transform new ideas to concrete actiding,planning procedecuses on identifying

the impacts targeted with European researchraralation from 2030 onwards.

The strategic planning process wallso include close coordination and synergy with the
planning of the Kowledge andnnovationCommunities (KICs) of the Eiropeaninstitute of
Innovation andTechnology (EIT)and considerthe balance of research and innovation
activities, so to promote technological, netechnological and social innovation as
appropriate in view of the targeted impact

At a later stagethe strategic planningrocesswill addresssynergies betweenHorizon

Europe and other Unionrggrammes thus becoming a point of reference for research and
innovation in all related programmes across the ElWeudnd norunding instruments. It

will also provide the framwork for linking the direct actions of théoint Resarch Centre

and other actions supported under Horizon Europe, including the use of results and data for
support to policy.Further details on thénternational cooperation strategy and targeted
impacts for international cooperation will also be added.



Content

The present document consists of General Orientations and six annexes corresponding to the
six clusters of Pillar liGlobal Challenges anguropearindustrial Competitivenesgnnex 7
describes mission areas and possible partnerships in furtbdr de

The General Orientations bring to the debate the possiliepactsto be targeted witlhe
future Strategic PlarThey also outlinghe challengeghat the EU iurrently facing and the
drivers that are likely to exacerbate theniney refer tothe key EU policy objectives and
responses to tse challengesand outlinehow to targetresearch and innovation impadts
achieving these objective$his part also briefly describes research and innovation policy
priorities and specific issugbat will be tken into account during the implementation of
Horizon Europe as well as shared objectives and coordination of relevant activities
throughout Horizon Europe. Finally, it presents the nonsfrumentsand approachefor
maximising the targeted impactbe missions and partnerships in Horizon Europe

Cl u st Haalth’1aims to promote and protect human health and-beilg, prevent
diseases and decrease the burden of diseases and disabilities on people and communities,
support the transformation of health care systems in their efforts towards fair access to
innovative sustainable and high quality health care for everyone, and foster an innovative,
sustainable and globally competitive European health industry. Research and innovation
actions under this cluster will be key to address the heglited challenges andidgrs
delivering new knowledge and capabilities, improving our understanding of health and
diseases, developing innovative methodological and technological solutions to better manage
health and diseases, and designing sustainable apprdachies digitaltransformationand
delivery of integrated and persgentred health and care services supported by +iracs
innovation and reliable supply chains in Europe.

C | u s tQulture,Xreativity and Inclusive Society aims to meet EU goal
on enhancing democratic governance and citizens participation, and on the safeguarding and
promotion of cultural heritage, and to respond to multifaceted social, economic, technological
and cultural transformations. Activities will contribute &xpandhg civic engagement,
boostingtransparency, accountabiljitynclusivenesand legitimacyof governance, improving

levels of trust and tackling political extremism. Activities within the Cluster will also
promote bder access and eagement with cultural hedge and improve its protection,
enhancemendnd restoration. Rsearch and innovatiomill support sustainable growth and

job creation through contributing to a European industrial policyhfecultural and creative
industries. At the same time, actionsiill help tackle social, economic and political
inequalities, support human capital development and contribatedmprehensive Europea
strategy for inclusive growth. This also involves understanding and responding to the impacts
of technological advamenents and economic interconnectedness with a view to social
resilience. Finally, the Cluster wilupport EU migratiorand mobility policies, both internal

and externalwhile aiming to promote integration.

Cl u st €ivil seBurity for Society’ , sdoi contribute to proteaig the EU andits
citizens from the threats posed by crime and terrorism (including in the cyber environment)
and from the impacts of natural and rraade disastersAs shown in Eurobarometer
surveys,security is one of the main caerns ofEU citizens and is therefore among the top
priorities for the Commission. Modern security threats are evolwapidly, and
technological and societal changes are creating unprecedented combleixgy also are
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opportunitiesfor addressing thermore efficiently. In this regard, security research provides

the resources to be able to adequately counter current threats, by enabling the availability of
state of the art equipment and knowled§erthermore, by working to anticipate future
threats, seurity research develops today the capabilities that will be needed in the future

Cluster 4,‘Digital, Industry and Spacé will advancekey enabling, digital and space
technologies underpinning the transformation of our economy and sqcmipport the
digitisation and transformation of European industry and contribute to irsgogiobal
industrial leadership and autonomy in terms of technologies and resobro#sermore,
activities with the Cluster will contribut® growng a low-carbon, circular andlean industry
respecting planetary boundaries and to fasgeinclusiveness in the form of higluality

jobs and societal engagement in the use of technologies. Thereby itowitibute to
addresmg the challenges European industry is facing, suclisaliance on imported key
technologies and raw materials, the scarcity of resources including energy, as well as skills
mismatches and ethical considerations relatirntgebnological progress.

Cluster 5 Climate, Energy and Mobility’, aimsto fight climate change while improving
the competitiveness ohé energy and transport industrias well as the quality of the
services that these sectors bring to society. This eestablishinga better understant of
the causes, evolution, risks, impactsdaopportunitie®f climate change, as well as making
energy and mobility systemsore climate and environmenfriendly, smarter, saferand
moreresilient, inclusive, competitive and efficient. Actions of t@lsister will contribute to
the technological economic and societal transformations reglite achieve climate
neutralityandto ensue a socially fair transition, as outlined in the Commission's i@ng
strategy (adopted in November 2018).

Cluster 6,'Food, Bioeconomy, Natural ResourcesAgriculture and Environment’ will
advance knowledge, expand capacities and deliver innovative solutions to accelerate the
transition towards the sustainable management of natural resources (such as biodiversity,
water and soils). This will include measufes climate adaptation and climate neutrality of
sustainable primary production (agriculture, forestry, fishemebsaquacultujevalue chains,

food systems and bibased industries; optimising ecosystem services including for climate
mitigation; revesing biodiversity decline; and reducing environmental degradation and
pollution. Activities will benefit people and society by promoting safe and healthy food as
well ashumanwell-being,including through a better understanding of consumer behaviour.
Furthermore, activities will helpo developvibrant rural and coastal areas and to establish
governance models for the transition towards sustainability. To this end, actions under this
Cluster will lead and support the switch to a competitive, more cir@rdr biebased,
climateneutral, resilient and environmentaftyendly economy in compliance with the Paris
Agreement on Climate Change and the United Natustainable Development Goals.



A starting point for further debate and new ideas

This documat is based oa comprehensive set of sources, has been the subject of wxi
exchanges with Member States aa#tes into accountinderlying analysis. Its not the
Strategic Plan or its drafbuta starting point for debate and new ideas during theéestgn
process, including the public consultation during the summer 20O codesign proces
will alsoinclude the dbates during the European Research and Innovation Days in Bri
from 24 to 26 September 2019, as well as other possible initiatiVesregister ang
participate in the European Research and Innovation @@ajysthe event website

A dedicatedmplementatiorstrategyis expected to be finalised at the end of 2019, time
conjunction with the adoption of the Strategic Plaine implementation strategy will cove
among other aspects, the organisation of calls, evaluation of proposals, grant agreen
prgect management. There will be a separate consultation later in the year on these

issues which need to be put in place to help deliver the objectives of the new program



https://ec.europa.eu/info/research-and-innovation/events/upcoming-events/european-research-and-innovation-days_en

GENERAL ORIENTATIONS

1. Investing in research and innovatiori shaping the future we want,
together

With a proposed budget of 100 billion euro from 282127, the Horizon Europe framework
programme represents the largest collaborative multinational research and innovation
investment in Europe and is openparticipatsworldwide. The European Union undertagke

an investment of this magnituébecauseesearch and innovatios essential for finding new
solutions to the challenges we are faciagand because the challenges are of such a
magnitude that they cannot be eekbed by one country alone. Research and innovation
creats new opportunitieshelps to tackle climate change, supp@tstainable economic
growth and the competitiveness tiusinesses and industrieand provides better public
services for all European®esearch and innovation allsws to shape the future and the
reality in which we want to live.

While European research and innovation is setting a world standard for excellence, the
potentialimpact of investments in research and innovation is greatest when efforts have not
only a rate, butisoa direction. This view is reflected inone specificobjectiveof Horizon
Europe (art. 3, 2b), which i® generate knowledge, strengthen the impégesearch and
innovation in developing, supporting and implementing Union policies and support the
access to and uptake of innovative solutions in European industry, notably in SMEs, and
society to address global challenges, including climate change hadSustainable
Development Goals

The future Strategic Plan for Horizon Europe will put forward the é&tegl impacts for
European Union research and innovatiativitiesand the priorities for the first four years of
implementation. The intention is thus to direct Horizon Euiopestmentsvhere it matters
most within the overall objectives described abpsupporing the achievement ofhe
Un i okey pdicy goals including the Sustainable Development Go&lsapingthe future
we want together.

The SustainableDevelopmentGoals
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2. The challenges we face and the forces that drive them

Our future isshaped by a multitudef factors that evolvand intersecin complex ways, as

wel | as by t he i mpSanemayddvelop faidyaapidlysandhrelead te i o n s
disruptons while others develop more slowlyhesedrivers shapemajor social, easomic,

political, environmentieand technological &amsfornations ofhuman activities, processes and
perceptionsAs these drivers develop in a relatively stable manner over time, we are able to
anticipate with some degree of certainty possithallengesthese forces will create to
people, planet and prosperity if not appropriately addressed.

One of the best examples of such a drivedamographic changeAs we live longer and
populations, especially in Africa and Asia, will continue to grow, the global population is
expected to reach approximately 8.6 billion in 2030 and 9.8 billion in 2050, while also
growing older as a whole. These developments can &avide range of implications on for
example planetary resources, climate change, migration, health care and public spending.

As the populations of the eastern and southern parts of the world continue to ekpand, t
centre of gravity irthe world economyand global politics will continue tehift in the same
direction. In Asia, a growing middle class with risipgrchasing powewill represent new
market opportunities for European businesses but will also add to planetaryAdtraawill
contributethe most to a rising population until 20%Md isa continent of opportunities where
decentralised, digitally enabled soluticare flourishing. A new powerhouses in the global
economy take their place on the international sceastablished rolesre brough into
guestion and in some cases, the multilateral and-baised world order can no longer be
taken for granted. This createsiaoreasingly complex and volatigecurity environment for
Europe, while also challenging the businesses and industriegtiogenternationally.

Another important driver is increased mobility: across borders, and in particular within
borders, towards cities. Most Europeans already live in cities today but more than two thirds
of the global population will be living in citiegy 2030. While uncontrolledrbanisation

can lead to a number of challenges related to for instance poor infrastrabamdpned rural
areas and territoriesnequalities and lower quality of life, urbanisation also represents
opportunities as cities nadbe centres of innovations and can give people better access to basic
goods and resources such as electricity and education.

Finally, scientific and technological developmeist not the least within diggation, will
continue to transform our society. @lprocess of innovation has been shortened significantly
while the amount of disruptive and marageating innovation has increased, also dugete
innovative companies and methods of innovatiimese developmenigovide endless new
opportunities andwill enable us tobetter addressglobal challengesacross the board.
However, @ach new opportunytcan also challengestablished business modelsd social
structures, possibly affecting almost every aspect of life.

Thesedriverswill shape a range of evarchingchallengeswhich Europe will have to face
now and in the future.



Climate change and environmental collapse: humanity is overstepping planetary
boundaries and the outcome runs the risk of being irreversible

The rapidly growing global populain combined with unsustainable productiomand
consumptionpatterns is putting ourplanet under pressure As human activities touch or
overstep planetary boundarie® aredepleing natural resourcesuchassoil, waterandair,
threatemg biodiversity and ecosystemand jeopardisingour ability to meet the needs of
future generationsOur consumption of energy is a particular concern, as the development
and use of sustainable energy sources and systems are struggling to keep up with a rising
global demad. The impact otlimate changealready evident in extreme weather events
such as droughts and wildfires across Europe, will continue to increase across the globe
unless global warming is limited to51°C The United Nations bergovernmental Panel on
Climate Changdas assessed that while the limitation of global warming is posdililey so

will require unprecedented chandgmsour ways of life, towards sustainable societies and
economies.

Future prosperity and sustainable growth: increased global ad un-ruled competition is
a test of our competitiveness and sovereignty

While climate change and the transition towards sustainable development will affect many
aspects of today’s Eur opean -saoddcarboringenseend i nd
regions and sectors, Europe has a good starting point for transforming challenges into new
business opportunities and disseminating solutions around the world. Europe is, perhaps more
than any other region, focused on furthering competitiveness in a sbitamanner,
supporting new and innovative approaches in companies big and small, and European firms
already represent five of the ten biggest clesuih companies in the world. In other sectors,
European businesses struggle to stay competitive or scatefopinstance, there is no
European company among the largest 15 companies in the digital sector. As technological
developments become more and more impoffianensuring prosperity and sustainable

growth, Europe cannot risk being solely dependentavaign nations to develop the digital

and other technological innovations needed to address the challenges of tomorrow.

European security and the weHlbeing of our citizens: an increasingly multipolar world
and the rise of global and internal insecurityputs our social contract, societal values
and welfare model and the future of work under pressure

Finally, these and other developments are creating an increasingly uncertain, complex and
ambiguous world, which is leading maagizensto experiencgustified insecurityabout the
changes to comeFor instance, forthe citizen technological developments, particularly
within robotics and digitalisation, will most likely require the acquisition of new skills and
canraise legitimate concerns about the impactemplowbility, the quality of jobs in the

future, and the wider implications for socielycreased urbanisation can lead to a perception

of unequal opportunities between rural and urban regions and demographic changes can
increase pressure on publicesging, for example with people suffering increasingly from
agerelated diseases and disabilities increasing the demand for health and care services. And
while the European values of respect for human dignity, freedom, democracy, equality, the
rule of lawand respect for human rights are the foundatiorsnaipen, fair cohesive and
inclusive societ, there are citizens that are loosing trust in these values atidgpuito
guestion the functioning of established institutions in the European Union aMerber
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States Making sure we ar@utting people atthe center f ocusi ng on ci ti
concerns while managing the transitions we are facing, is a central challenge in this regard.

These dauntinghallenge<all for a radical new approach for developargl deployng new
technologies and innovativ@lutionsfor citizens and the planet on a scale and at a speed
never achieved beforand for adapting our policy and economic framework to glotal
threats mto new opportunities fayur societypusinesesandeconomy

This requires stepping uand strategically planning research and innovatwestmentsnd
supportive measures

Sources

The description of drivers and challenges in this sectidmased on eensive analysis an
foresight, including inBeyond the Hdrizon: foresight in support of future EU research
innovation policy Reflection paper: Towards a Sustainable Europe by ;2BRbal Trends
to 2030: Challenges and choices for Europaropein May 2019: Preparing for a mo
united, stronger and more democratic_Union in_an _increasingly uncertain; Widrd

European Union: A peopleentred agendaOECD Science, Technology and Innovat
Outlook 2016

11
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https://ec.europa.eu/info/research-and-innovation/strategy/support-policy-making/support-eu-research-and-innovation-policy-making/foresight/activities/current/bohemia_en
https://ec.europa.eu/info/research-and-innovation/strategy/support-policy-making/support-eu-research-and-innovation-policy-making/foresight/activities/current/bohemia_en
https://ec.europa.eu/commission/files/reflection-paper-towards-sustainable-europe_en
https://ec.europa.eu/assets/epsc/pages/espas/index.html
https://ec.europa.eu/assets/epsc/pages/espas/index.html
https://ec.europa.eu/commission/future-europe/commissions-contribution-informal-eu27-leaders-meeting-sibiu-romania-9-may-2019_en
https://ec.europa.eu/commission/future-europe/commissions-contribution-informal-eu27-leaders-meeting-sibiu-romania-9-may-2019_en
http://www.oecd.org/eu/The-European-Union-A-People-Centred-Agenda.pdf
http://www.oecd.org/eu/The-European-Union-A-People-Centred-Agenda.pdf
https://www.ewi-vlaanderen.be/sites/default/files/bestanden/oecd_science_technology_and_innovation_outlook_2016.pdf
https://www.ewi-vlaanderen.be/sites/default/files/bestanden/oecd_science_technology_and_innovation_outlook_2016.pdf

3. The future we want- targeting the impact of Horizon Europe

Investing in research and innovation throtprizon Europewill help steerthe transitions in
Europe towards a sustainable, fair and prosperous fiwkeaner and healthier plaraatd

the well-being of Europeancitizens It will impact onthe direction aml speedof these
transitions, and on theate at whichbusiness willdevelop, scaleup and commerciae
innovative solutions It is expected to playa vital role, in combination with other
interventions,for creatingnew solutionsand fostering innovation, both incremental and
disruptive.At its simplest, Horizon Europe, and in particular its second Pillar, will help create
a future where Europa citizens are healter andmore prosperousand livein a fair and
inclusive society that achieves environmental sustainability and respects planetary
boundaries

Therefore, in order to maximize the impact of Horizon Europe investments, it is necessary to
strategically prioritise and direct a substantial part of the funds towards thendre@swe
believe they wil/ matter the most, supporti
goals.

Future policy priorities

The EuropeanCommission contributiorio the Sibiu Summiton 9 May 2019makesfive
recommendations for the EU'sxtstrategic agenda 2042924, highlightinghow Europe can
shape its future in an increasingly multipolar and uncertain worldddbementemphasises
the need to focus researchdannovation on the ecological, social and economic transitions
and related smetal challenges. laddition it underlines thaEuropealso needto leverage

its scientific strengths into leadership in breakthrough and disruptive innovatios.
Strategic Agenda for 20192024, adopted by theuropean Councibn 20 June 2019, targets
similar overarching objectives.

The future policy priorities for the ion are:

1) A Protective Europe, concerning security and defence policy (European Council:
protecting citizens and freedoms)

2) A Competitive Europe, which focusses on research and innovation, new technologies,
digital capacities and industrial poligiuropen Council: developing a strong and
vibrant economic basg)

3) A Fair Europe, which centres on social inclusion, health, rule of law and fundamental
rights (European Councituilding a climateneutral, green, fair and social Eurape)

4) A Sustainable Europeggarding sustainable development, climate change, circular
economy and energy (European Counigiilding a climateneutral, green, fair and
social Europe)

5) An Influential Europe, dealing with international cooperation, promoting European
values and standds (European Councigromoting European interests and values on
the global stage)

Together with the Sustainable Development Gdhkse priority areas can be seen as shaping
future EU policy responsego face the challenges andupport thetransitions affecting
Europe Europearresearch and innovatiaan act as an enabler and a driver for each of these
priorities— though not in equal measures across all priority areas, and in a variety of complex
and interchanging manners that goes beyond what caprebensively be described in the
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following text. Europe is investing in and acting updmallengesin all these areaslso
throughSmart Specialisation Strategies established under Cohesion Ralitye will build

on these strondoundationsFor exampe, ativities carried out within the FET Flagships on
Graphene, the Human Brain Project and Quantum Technology, which are supported under
Horizon 2020, will continueto be supported under Horizon Europe through calls for
proposals included in the work pragnmes.

Within each of the future policy priorities identified, a more strategic and targeted approach
to European research and innovation investment is needed to maximise the inkjzactaf
Europeon the future we want

1) Protective Europe
Policy objectives While the establishment of the European Union in itself has brought
unprecedented peace and prosperity, there is a continued need to address terrorism and
security issues, which are among the top concerns for European citizens, and to enhance
internal security within and across the European Union and along its external borders. The
overarching ambition of secure societies is also reflected in Sustainable Development Goal
16— Peace, Justice and Strong Institutions

There are a number of EU policy responses taurrent security challengesAs regards
disasters, these include the Union Civil Protection Mechanism, the EU Adaptation Strategy
and the Sendai Framework for Disaster Risk Reduction ¢2088). In the framework of the
European Agenda oreSurity and as part of the development of a Security Union, the EU has
adopted policies and instruments on integrated border managemgmgtection of public
spaces, onsecurity (including cybersecurity)of infrastructure andon fighting crime,
including cybercrime and terrorism. An EU Maritime Security Action Plan addresses relevant
challenges. Policies hawatsobeen put in place to ensure cybersecusiich as th®irective

on security of network and information syste(hdS Directivd and the EU Cybrsecurity

Act, and online privacy.

Research and innovation activitiesnsupportthese policies in various wayBivestments in

research and innovationin particular withincivil security for society (Cluster 3) will

contribute to creatin@a resiientand mor e st abl e ,é&specialpwightitehat pr
following impacts:

1 Improved disaster risk management and societal resiliencéhrough better
understanding of natural and marade disasters and by the development of novel
concepts and technologigscounter these risks;

1 Improved management of EU external borders(air, land and seapy the
development of tools and concepts towards an Integrated Border Management,
including better knowledge of societal factors with regards to border security;

1 Better protection of public spacesthrough novel methods to detect weapons,

explosives and other dangerous items and by quicker response to threats without
changing the open character of public spaces in the EU;

13



1 Improved security and resilience of infrastructure and vital societal functions
enabledby improved risk assessments and more efficient response to disruptions
with a view of quickly restoring performance levels;

1 Improved maritime security based on the EU Maritime Security Research Agenda
to counter thrats such as trafficking, piracy as well as cyber and hybrid threats;

1 More effective fight against crime andterrorism through better understanding of
societal factors leading to radicalisation and crime and by developing state of the art
capabilities for law Enforcement Agencies in the EU, notably against cybercrime;

1 Increased cybersecurity based on more effective use of digital technologies,
strong orientation on privacy and fundamental rights and a robust digital
infrastructure to counter cybattacks

2) Competitive Europe
Policy objectivesResearch and innovation plays a central role in enhancing competitiveness
throughout Europe and Europe has the potential to become a world leader in the ongoing and
foreseeable sustainable and digital transitidhewever, there is a need to prepare our
technological and industrial future in a more strategic way, including incentivising and
steering innovation and facilitating the uptake of new technologies and innovative solutions.
New developments within mobilityand transport, including automated and connected
mobility, will also require new solutions, still to be developed and implemented.
Furthermore, the need torgmote inclusive and sustainable economic growth and
industrialsation andto fosterinnovationis reflected in Sustainable Development Goals 8
Decent Work and Economic Growth, and I@dustry, Innovation and Infrastructure

Therenewed EUndustrial Policy Strategy showsw the EU must tackle missing segments
in key strategic value chains isiindustry is tastay competitive and become sustainable at
the same timeThis requires atepping up of the level and quality of the EU research and
innovation effort with focus on the key parts of stgatetechnology supply chaingrom
secure and stanable supply of raw materials, maximising the value of its resources and
materials, to batteries, lewarbon industry, critical componenf®r space andsmart
connectivity platforms.At the same time, neakthrough technologies and solutions are
necessar to bring about a deep decarbonisation of EU industries by 2050 and foster a
circular economy.Future factories will be carbemeutral, resource efficient and fully
integrated in the circular economy. The zeawbon and circularity ambitions should
reinforce one another.

New and emerging technologies are a key focus area for current EU investments in research
and innovation. Furthemvestments in research and innovatiom particular regarding
digital, industry and space(Cluster 4) will contribute to the following impacts:

1 More appealing and creative jobs in Europeby way of an industrial and digital
transformation

1 Increased autonomy in critical raw materialsthrough substitution, efficiency and
recyclingand primaryproduction;
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1 Increased industrial leadership in key enablingand digital technologies and
uptake of new technologieghrough technology infrastructures and autonomy in
strategic value chains;

1 Climate-neutral, circular and clean EU industries by, for instance creating
plants in several regions with zero emissions and zero waste in the fight against
climate change and the protection of the environment by helping to develop the
necessary breakthrough technologies and solutions;

1 Increased inclusivenesby makng a tweway engagement in the development of
technologies a reality, aray helpng foster the skills agenda,ifior instance the
digital area or advanced manufacturarga

Investment in research and innovation regardieplth (Cluster 1) will suppdr an
innovative, sustainable and globally competitive headthted industrywhile investments in
research and innovation farobility and transport (Cluster 5) will contribute to evelopng
low-carbon and competitive transport solutions across all modes

3) Fair Europe
Policy objectives:The promotbn of social cohesion andnclusivenessand thehealth and
well-being of its people are owal ains of the European Union policies and programmes.
With the European Pillar of Social Rights, the EU set the direction towards a fairer, inclusive
and more social Europe for all European citizens based on a European social model that is fit
for the challenges of the 21st centufo continue delivering on this agenda and to safeguard
shared values and mutual trust, it is important to support Member States in addressing social
challenges and inequalities, for example related to health or education, within and across their
territories and regiong-urther efforts should also be devoted to makirgirquality health
care both available and affordable fitizens as well as to renderitngalth care systems
more accessible amslistainableincluding through the digital transformation léalth and
care

These aims are also reflected in Sustainable Development Geal$o Poverty;3 — Good
Health and Welbeing 4 — Quality Education5 — Gender Equality; 6- Clean Water and
Sanitation,8 — Decent Work and Economic Growth; 10 Reduced Inequalitiesil —
Sustainable Cities and Communities, 46d- Peace, Justice and Strong Institutions

Investments in research and innovatipm particularwithin health (Cluster 1) willtarget
andcontribute tahe following impacts

1 Healthy citizensin a rapidly changing society citizens stay healthier throughout
the life course due to improved health promotion and disease prevention, and
supported by healthier behaviours and lifestyles

1 Healthy and health-promoting living and working environments policy-makers
and industry take better account of the environmental factors for health and well
being and promote/support healthy and hepthmoting living and working
environments;
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i Effective health services to tackle diseases and reduce the burdehdiseases
patients can rely on effective health servitesackle their diseases, as well as to
reduce the burdeof diseasesn them, their families and communities

1 Improved access to innovative, sustainable and highuality health care: health
sysems are able to provide timely access to affordable health care services-of high
quality to everybody while being environmentally and fiscally sustainable;

1 Unlocking the full potential of new tools, technologies and digital solutionfor
a healthy society newtools, technologies and digital solutions provide significant
gains in health outcomes, address unmet medical needs and inform regulatory
standards and requirements

1 A sustainable and globally competitive healtfrelated industry in the EU:
health indistries including SMES increase their productivitgnd sustainabilityn
developing health innovation due to the potential oflataenabledresearch and
development,the related convergence ofpharmaceutical, digital andnedical
technologies,and the prgsect of the digital transformation of healtand care
supported by datdriven manufacturing of tailemade products and thelery of
personalised services.

Investments in research and innovatipm particular concerningulture, creativity and
inclusive society(Cluster 2) will target and contribute to the following impacts:

1 Enhanced democracy and governancehrough bolstering the accountability,
legitimacy, transparency and effectiveness of democratic systems and the protection
of the rule of &w;

1 Better approaches to tackihg political extremism and polarisation by
strengthening democratic participation and active citizenship, fostering awareness
and exercise of democratic rights, and understanding the role of media in fostering
or inhibiting political dialogue

1 Reversing socieeconomic and gender inequalitiesvia strategies of inclusion,
nontdiscrimination, social protection and social investment;

1 Improved understanding of societali including political, ethical and economic
- effects oftechnological advancements and the impact of drivers of changs
jobs, skills, productivity, income, welfare and inequalities;

1 A novel growth model respectful ofinclusiveness andupward socieeconomic
convergencandresiliert to economic, social, andiancial shocks;

1 Increased use of evidenecbased strategies in the management of mobility and
migration and the integration of migrants in European sociey;

9 Better valorisation of European cultural heritage by promoing the value,
protection, access to arglistainable use of European cultural heritage and its
contribution to the cultural and creative sectors.
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Investments in research and innovation concerdiggdal, industry and space (Cluster 4)
will also aim to contribute tacreatingmore appealing and eative jobs in Europe and
increased inclusiveness in the developnoénechnologiesnd the acquisition of skills to put
the new technologie$or instance the digital area or the area of advanced manufagtiaing
use.

4) Sustainable Europe
Policy objecties: Significant changesare neededo modernise our economy towards
sustainable consumption and production pattemgisforce efforts to fight climate change
and reverse environmental degradation, promote biodiversitg@oubrtthe transition to a
circular economyrespecting planetary boundarigshis includespromoting a cleaner and
more reliable energy supply to households and businesses.
These objectives also are reflected in especially Sustainable Development Gaadso2
Hunger, 6- Clean Water, 7 Affordable and Clean Energy, l1Sustainable Cities and
Communities, 12Responsible Consumption and Production; Qimate Action, 14 Life
below Water and 15Life on Land.

In the areas otlimate change and planetabpundaris, the EU is at the forefront of
implementing tle Paris AgreemenEU has already put in place the legislation required to
reach the Nationally Determined Contribution for 2080d the Commissiohasadopteda
vision for achieving a climate neatreconomy by 2050. The loxigrm strategy outlines a
vision of the technological, economic and societal transformations rdqtoreachieve
climate neutralityandto ensue a socially fair transition that does not leave any EU citizens
or regions behindIt recognises that a forwatdoking research and innovation strategy
should be guided by zexarbon solutions that have the potential to be deployed by 2050 and
that climate action is at the heart of Horizon Europe, with the intention of devoting 35% of
the budget to climate objectiveln January 2019, th€ommission adopted theflection
paper Ss§Tawd&wudt ai nabl with the intenpoeof ldurychn@ &f8rdard
looking debate among citizens, Member States and other stakeholders on hest to b
progreswith the Sustainable Development Gsal

Investments in research and innovatiom particular concerningclimate, energy and
mobility (Cluster 5) will contribute taransforming the EU toa climateneutral and resilient
society and targeimpacts especially in the following fields:

1 Advanced climate science and solutions

1 Novel competitive crosssectoral solutions for decarbonisatiorsuch as batteries,
hydrogen sustainablenfrastructureenabling low carbon solutions and other break
throudh technologies;

1 A novel energy systemcentred on renewableand ensuringcostefficient,
greenhouse gaseutrality;

1 New demand side solutions to decarbonise the energy and transport systems

1 Reduction of greenhouse gas emissigns
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1 Increased adaptation of poduction systemswithin rural and urban areas to
climate change;

1 Reinforced bio-economyto supply sustainable biomaterials and-érergywhilst
staying within ecological boundariés collaboration with Cluster 6)

Investments in research and innovattomcerning in particulaiood, bio-economy, natural
resources, agriculture and environment (Cluster 6) will advance knowledge, build
capacities as well as develop and demonstrate innovative solutions thataeeilérate the
transition to a sustainable nmegement and use of natural resourfresn land and sea
ensuring ecosystem integrity as well as sustainable development and humdeinggll
including food and nutrition security, in the EU and globhalipe following mpacts will
especially be targeted:

1 Reduction of greenhouse gas emissions and successful adaptatbecosystems
and production systems as well as rural, coastal and urban areas to climate change

1 Halt of biodiversity decline and restoration of ecosystems

1 Sustainable and circular management and use of natural resourceprevention
and removal of palltion; healthy soils and clean water and air for all; attractive
jobs, enhanced vatucreation and competitiveness

1 Establishment of new primary production, food and bio-based systems based
on sustainability, inclusiveness, health and safety; food anttithen security for
all;

1 Behavioural, sociececonomic and demographic change are well understoaud
drive sustainability; a balanced development of vibrant rural, coastaiunbam
and urban areas

1 Establishment of new governance models enabling sustainability

Investments in research and innovation concerdiggal, industry and space (Cluster 4)
will also contribute in particularto breakthroughs inlow-carbon, clean and circular
industries

5) Influential Europe
Policy objectivesIn an increasingly fractured and multipolar world, the EU will need to
strengthen its position in order to guarantee its prosperity and competitive position. Through
EU international cooperation in research and innovation, the EU can shape new
technologies and solutions to global challenges, set world standarddissedhinat its
values

Innovation value chains and knowledge production are increasingly global and previously
emerging economies have become major players in the research and innovation area. The EU
is well placed to tap into this new wealth of research excellence and resources across the
world. It has a long history of international cooperation within researmtinaovation, lies at
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the centre of most international collaborative networks and offers a general openness
international participation. The EU needs to build upon and further intensify this to fully
benefit from the new global opportunitiegctivities should promote and integrate
international cooperation based on mutual benefits, EU intenemational commitments
and, where appropriate, reciprocity, with each area develapngtrategy for engaging
internationally, in coherence with the ovérBU strategy for international cooperation in
research and innovation

The Sustainable Development Goals are increasingly providing a reference point to
prioritising and reshapg research and innovation policy agendas, and international
programmatic coordination through multilateral initiativesisedmore and more as a means

for global cooperation in areas such as climate change, biodiversity, clean energy, sustainable
cities, nfectious diseases, seas and oceans, sustainable agricatiireood and nutrition
security. The expanding scope and interconnagtioi these challenges requitee EUto
strengthen its role in multilateral and bilateral setups while also assertingalgels and
interestsmore preactively, including in strategic alliances and networks such as global
environmental conventions on climate, desertification and biodiversity, the Belmont Forum,
the Group on Earth Observations, the Mission Innovation inviéatthe International
Bioeconomy Forum and a range of Global Health initiatives.

Increased attention is being paid to achigwsovereignty in strategic technology areasl

critical infrastructures. Though no jurisdiction is fully autonomous in termslesign,
development and production of enabling technology, in a world of gipaening value
chains the EU should now do more to strengthen alliances with key actors in a strategic and
principled way so as to ensure its competitive position.

Internationalcooperation irresearch and innovatias indispensable for effectively tackling
global challenges and for implementing global commitments. Collaborating with the world's
top researchers, innovators and knowleshgensive companies should strengthenBEheg * s
research and innovatioexcellence and attractiveness, increase the qualitgsgfarch and
innovationresults, and reinforce the economic and industrial competitiveness of the Union.
Increasing international engagement should also lead to an enh@hbcedle in setting
research and innovatigolicy agendas and shaping globesearch and innovati@gystems

and innovative solution® global challenges.

Engaging internationally should allow for a better assessment of challenges in their global,
regional or local context, produce more targeted results, expand and diversify the global flow
of knowledge and increase innovation capacity, contributing also to more efficient EU
responses in key areas of political dialogue. The growing role of science dpl@s a key
element of EU external action should also foster mutual understanding, stability and progress.
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4. Supporting research and innovation policy priorities specific issues and
coordination of relevant activities through Horizon Europe

The impact and added value of European research and innovation investments will also
depend on our capacity to leverage a number of -@aisg factors when implementing
Horizon Europeranging from core EU values to legal and operational provisions:

1 Inclusion of gender perspectives will enable better quality and higher societal
relevance of research and innovation activities;

1 Interdisciplinarity and inclusion of Social Sciences and Humani®&SH) is a
prerequisite for addressirgnumber osocietalchallengeswhich are crossutting by
nature;

1 The mainstreaming of open science across activities will enhance transparency and
enable dissemination of results;

91 Dissemination and exploitation will also be supported through targeted support
actions to rach relevant stakeholders;

1 Key Enabling Technologies will be supported to enhdhcer ope’ s compet it
strategic value chains

Similarly, the overall impact of Horizon Europe will be increased by ensuring awareness of
shared objectives and coordiloat of relevant activitiesacross the different parts and
instruments of the programme including via:

1 support to frontier research which enables new discoveries and high risk projects;

9 build up research capacity both in terms of hunard technical meansgcross the
European Research Area (ERA);

1 support for the conversion of research into innovation and for new businesses
opportunities, and an innovative Europe based on strong interconnected innovation
ecosystems composed of innovators, startups, busimesseersities and foundations
that work together to deliver disruptive and mametating innovations.

Cross-cutting research and innovation policy priorities and specific issues
Gender equality is a core policy objective for all European Union adgtand a crucial

factor in the achievement of sustainable development and inclusive economic growth.
Activities will aim at eliminating gender inequalities throughout research and innovation
systems and the gender dimension will be adequately integraredearch and innovation
content across the whole programme. The latter is particularly relevant for global challenges,
including in areas such as heattlre, artificial intelligence and robotics in which there is a
growing worldwide recognition that gder differences, in terms of needs, behaviours and
attitudes, play an important role in research design/content, and hence determine the societal
relevance and quality of research outcomes.

The challenges we are facing today are of such a nature thaafelsecaddressed through

one scientific discipline aloneSocial sciences and humanitieSSSH) are key in
understanding how human behaviour shapes not only global challenges, but also the
effectiveness of the solutions we propose to meet them. For ins&®Bidecan contribute to

our understanding of how best to engage citizens in addressing pressing concerns such as
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climate change and how to exploit new technologies in a way that is focused on ‘citizens
needs and concerns.

In addressing and understanding ¢iz e n s’ ex pect aSSH camtsbuteastm d c o n

strengthening societ’ ability to embrace and drive change, whether economic, social or

cultural, and can thus contribute substantially to achieving many targeted impacts across the

programme. Furtherate, SSHhelps to betteunderstand the socieconomic impact of
research policy itself and enhance its societal impact in the future.

Open <giencepractices will be mainstreamed as the maadus operandior EU research
and innovation. Particular focusilikbe placed on open access to scientific publications and

research data, management of research data along the FAIR principles, development and
consolidation of the European Open Science Cloud (EOSC) to provide a trusted and open

common interoperablé&ramework for federating infrastructures, platforms and associated
services fordatadriven research for all researchers and innovators, and responsibility and
openness of science towards society and vice vépan access to research data will be the
geneal rule, ensuring the possibility of exceptions followitite principle ‘as open as
posi bl e, as c | oQGperdscience wil emcease she rquality. of science and
productivity of research andill accelerate the pace and uptake of innovation to deliver on
societal, economic and technological challenges. It@ismises t@ive Europe a global lead

in research data managemeBhgaging and involving citizens, civil society organisations
and eneduses in codesign ando-creation processes and promotiegponsible researend
innovation will improve trust between science and sociednd the uptake of scientific
evidencebased public policies and innovative solutions.

Overall attention will be paido and specific actions will be launched fmomoing ethics
and research integrity and continue developing a coherent framework of adherence to the

highest ethics standards and the principles embedded in the European Code of Conduct for

Research Intedy.

Activities to disseminate and exploit resultsfrom research and innovation will be an
important and integral part of Horizon Europe, promoting public outreach. Enhanced
dissemination and exploitation are strategic matters for the success of Horinpe Bod for

the achievement of impaan society at large and synergies with other programrres.
addition to the initiatives towards open science mentioned abideoezon Europe will
support actions such atustering and packaging resuétsdor data fortarget audieces and
networks

The availability of topquality human resources and th#ective circulation of knowledge
between research, industry and higher educations a prerequisite for maximizing the
impact of European research and innovationstwents. Integrating research and innovation
activities with education and training, and supportegvities forknowledge exchange and
transfer across sect or s, -CufietActions and Knawledge andi a
Innovation Communities (KI€), is a powerful means to ensure research and innovation
activities are informed by and directed towards citizemsl sociegt ' needs and the results
are widely disseminated.
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In many instances, new discoveries within basic researcledreafoundationfor research

and innovation impacts and leémla wide range of innovations applicable to our everyday

lives. Key Enabling Technologies(KETs), for instance biotechnologies and advanced
materialsar e cruci al for Eur ope’ schams.mpvelopingand enes :
mastering KETs can contributewardsgiving EU industries the competitive edge theed

for industrial leadershipni global markets ah promise breakthroughs to solvirgobal

challenges and achieg a circular, resource effiae and climateneutral EU ecoomy.

Hence, in additiontothelCust er *“ Digital, I ndustry and Spa
technol ogies often as “gener al pur pose techn
apply key enabling and emergitechnologies as part of a common strategy to promote the

EU's industrial ad social leadership. Moreover, Pillar | of Horizon Europe, Excellent
Science,will contribute scientific breakthroughs and the research infrastructures needed to
develop key enabig technologies at their earlier phases, while Pillatnnovative Europe,

will support breakthrough innovations based on KETSs.

Shared objectives and coordination of relevant activities throughout Horizon Europe
While Pillar 11, Global Challenges anBuropean Industrial Competitiwess, is the main

focus of the sategicplanningprocess, actions within other parts of Horizon Europe will play
an important role in reachinghé¢ impacts targeted via Pillar lbr supporting and
complementing its activities just as activities based in Pilléir will support activities in
other Pillars.

Relevant activities in Pillar I i Excellent Science

The European Research Counci(ERC) will continue to pursue ground breaking, high
gain/highrisk research and to advance the frontiers of knowledge through competitive
funding and support to investigatdriven frontier research across all fields, on the basis of
scientific excellence ERGfunded research can thus open the way to new and often
unexpected scientific and technological results, which can also drive innovation and business
inventiveness and contribute to tackling global and societal challenges.

The Mari e <Eurig cions ¢MB@A) will continue to support and traithe
people behind research and innovatidelivering highly skilled talent to society arie
economy, not only creating impact onndi vi dual researchers
organisations, notably univatiss, by strengthening excellent doctoral programmes,
researcher training and career development systems across thie BERAly bottomup and
competitionfor-excellencebased manner.n particular, the MSCA will continue to
contribute significantly to excellent research, boosting jobs, grovehd investment, by
equipping researchers with new knowledge, skills and international, interdisciplindry a
inter-sectoral experience to solve current and future societal challenges, and fill the top
positions otomorrow.

Research Infrastructures will continue toextend the frontiers of knowledge by providing

state of the art services to research and innovation communities, thus contributing to the

objectives of the clusters and missions supported in Horizon EuBypportingresearch

infrastructures at th&U level reduces fragmentation in the landscape of national and
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regional ifrastructures and strengtteethe HiropeanResearchArea as well asavoidng
duplication of efforts and maximigy impact. As theseesarch infrastructures will be
connected to the European Openefice Cloud (EOSC), theesearchergwvolved will have
access tanostof the data generated and collected lagearchnfrastructures as well as to
high performance computingdPC) and exascale resources deployed under the European
Data Infrastructure (EDI).

Relevant activities in Pillar lll T Innovative Europe
A balanced approach between research and innovation as well as, within innovation,

technological nontechnologicaland sacial innovationis a central part of Horizon Europe.
The balance between research and innovatiois thus reflected in the design Bibrizon
Europe as a wholeyhich spans the whole range of Technology Readiness Levels from
curiosity-driven research to conercially-driven innovation and support to market
deployment.

However as evidenced by the 2018 edition of the European Innovation Scoreboard, Europe
is stron@rin scienceghan n innovation In particular it is significantlylagging behindylobal
compettors in terms ofts capacity to turn scientifiexcellence into innovatiorfo become a
global innovation leader, Europe needs to implement a range of measumeseterate
innovation along the full value chaand supporta new generation of innoviae lean start

ups capable afcalng-up and becoimg “unicorn$ a rivately held startup company valued

at over $1 billionjand tech giants.

This imperative has driven the design of Pillar 11l of Horizon Europe. The core feature is the
European Innovation Council( EI C) t hat will enhance Europe’
of the next wave of disruptive, markateating innovation. It will be the orstop shop for

enabling innovators to bring the most promising ideas to real worllicafpn, and will

support the scalingp of innovative startips and companies. The EIC will thus play an
important role in ensuring that excellent research, including within future and emerging
technologies and other Pillars of Horizon Europe, is trangfd into practical solutions that

address the challenges we are facing.

In particulay theEl C’ s P avill hctiviely sugport the development of breakthrough
technologies, which are key to disruptive innovatiombe E1 C’ s Pat hfinder
activities andt h e  Eusifie'sssaccéleration servioedl nurture radical thinking around

such breakthrough technologies so as to stimulate disruptive innovations and support
innovators in developing these up to business readiness. Filaldy, tE1 C’ atorwit c el er
actively Dbri ddgecatthh’e a“nvdalbdreiyngofany mar ket cr
social innovation, closer to market operators and investors and support the-gpabhg
companies. The implementation of Pillar Il will benefit from tlessbilities offered by this
instrument, open to any busingssady European innovation whatever its origin.

However, this will prove insufficient if not echoed throughout Europgiropean
Innovation Ecosystems- public and private, national and local will need to be
interconnected, including with the EIC, to ensure that resources, notably talent and first
customers, are accessible to innovative stpstand all forms of innovation, to allow them to
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continue growing in Europe while taking advantage rdernational markets to become
global leaders in the sustainable tréinss supported through Pillar. 11

Thanks to their societal challendgeven approach and their portfolio of activities, ranging
from entrepreneurial education artcaining to innovaton projects, business creation
activities and support servicdsr startups, scaleups and SMEs, & Knowledge and
Innovation Communities (KICs) are well equipped to develop synergies and
complementarities with the activities of Pillar Ih particular EIT KICscanmobilize a wide
range of stakeholder®.g. companies, universities and research centres, cities and yegions
and financial partners) within their ecosystémparticipatein the activities. This will help

pilot initiatives as necessaryimprove the market exploitation and commercialization of
results funded by thelusters, facilitate conversion into new businesses activities and
promote the uptake of entrepreneurial skills among researchers and innovators

Other Union programmes such lasrestEU will also be taken into account when designing
and planning activities, to ensure that whenever needed any relevant result is nurtured into
innovation and effectively deployed and exploited.

Relevant activities in the part Widening Participation ard Strengthening the European
Research Area
The excellent and responsible research, ebosder collaboration and groutwleaking

innovation supported by Horizon Europe will, in different ways, strengthen and reinforce
research and innovation systeatsos all Member States and Associated Countries.

Measures supported under the palitiening participation and spreading excellencewill
over time underpin and amplify the impact of Horizon Eurbpdelpng countries that are
lagging behind, including the Ebutermost regions, to contributedotions under other parts
of Horizon Europe.

This could be achieved by a wide range of activities includinganing research and
innovation capacity, spurring national refornfacilitating brain circulation,launching
measures for promoting excellen@eeating new collaborative mabrks across the EWnd
supporting the opening ektablished networks applicantdrom widening countries

Impacts will range from creating new or upgrading existiagties of excedince (Teaming)
andsignificanty improving the research and innovation capacitymiiersitiesandresearch
organisations(Twinning) to attracing and maintaimg high quality human resources
research organisations ('ERA Chair holder)d ensuringscientific networking, capacity
building and career development support to researehatscareer stagé€OST action}

The part onStrengthening the European Research Areavill support a new phase in the
development of the European Research Area sywnbrgies with the European Higher
Education Area, which may include a stronger focus on supporting the challenges identified
in Pillar 11, including missions and partnerships, to ensure that the strategic investments made
there deliver maximum impact.

Opening the European Research Area to future challenges requires deyslopergies with

the European Higher Education Areadrcomplex landscape of universities and research
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organisations with a view to underpinning open scigim®vative entreprenewli practices,
life-long-learning and upskilling talent anoreaking down disciplinary and intsectoral
research barriers to match emerging business and societal needs

Impacts will include better alignment of national reforarsd increased programme é&tv
collaboration across Member States and Associated Countries, and will help increase the
impact of both national and European investments in research and innovation. This will also
support other research and innovation priorities including Open Sciericd, i z en s’ ScCi
gender equality and other forms of diversity, improving international cooperation, ethics and
integrity, and scientific input to other EU policies.

In addition, the evidence base for policymaking across all these domains will be further
developed, including through economic analysis of research and innovation policies and
performance, design of research and innovation strategies, work to refine indicators and to
develop new onesvhen needeth cooperation withnternational organisens and foresight.
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5. New approaches and instruments for maximising impadt missions and
partnerships

Horizon Europe usea variety oftargetedinstruments and approachesnwre efficiently
directresearch and innovationvestments and maximislee impactof investing public funds
towards achieving global challengaad European policy objectives. Amotite tools to
implement the programme are missions and partnergmigsions being a completely new
approach, whilehe approach tpartnershipsias gone througla major reform based on the
experience of Horizon 2020.

The common aim is to tackldadpal challenges, in particular in line with tiSeistainable
Development Goals, in a coordinated way through creating scale and critical mass,
integratingdemandside policies and engaging with easers.

Partnerships will allow to combine and coordinate a broad rangeawfly existing) research
and innovationactivities to address common priorities jointly with Member States, the
private sector, foundatie and other stakeholders. Missions will spark and steamly
new) research and innovatiawativities to achievéargeted ambitious and measurable goals
which speak tocitizens, engaging with and leveraging policies and actors well beyond
research anshnovation

The details and subjects to be covered by future European Partnershiplsaimhs are
being developed through specific processes, closely involving Member States and
stakeholders more broadly, and as part of strategic plankoge informaton regarding
missions and partnerships can be found in Annex 7.

Missions

One of the main novelties of Horizon Eurapehe introduction of missiongigh-ambition,
high-profile initiatives which will put forward concrete solutions to challenges facing
European citizens and sogietMMissions are intended to achieve a measurable goal within a
set timeframe, with impact for science and technology arsdfciety and citizens that could

not be achieved through individual actions. Thesgcurrently in the process of being defined
and should stem from the following mission areas, which have been defined in the Horizon
Europeagreemenby Council and Parlianme in April 2019:

1 Adaptation to Climate Change, including Societal Transformation
1 Cancer

1 Healthy Oceans, Seas, Coastal and Inland Waters

1 Climateneutral and Smart Cities

1 Soil Health and Food
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Partnerships

The identificationof the partnerships will be influenced by the outcome of the impact
assessments and tk&ategic coordination processs per the Horizon Europe legislative
package.

Horizon Europe will support European Partnerships to deliver on global challenges and
industrialmodernisation through concerted research and innovation efforts with the Member
States, the private sector, foundations and other stakeholders.

Partnerships provide mechanisms to consistently aggregate research and innovation efforts
into more effectiveresponses to the policy needs of the Union, developing close synergies
with national and regional programmes, bringing together a broad range of actors to work
towards a common goal, and turning research and innovation inteesmriomic results. As

such, they are powerful instruments to address global challenges by translating common
priorities into concrete roadmaps and coordinated activities.

European Partnerships will be established for addressing European or global challenges only
in cases where thewill achieve objectives of Horizon Europmore effectively than the

Union alone and when compared to other forms of support of the framework programme.
They should adhere to the principles of Union added value, transparency, openness, impact
within and fa Europe, a strong leverage effect at a sufficient scale;tkmng commitments

of all the involved parties, flexibility in implementation, coherence, coordination and
complementarity with Union, local, regional, national and, where relevant, with interalat
initiatives or other partnerships and missions. Lastly, they should have a cleayrclde
approach, be time limited and include conditions for phasing out the Programme funding.

The European Partnerships may take any of the following forms:

Co-programmed European Partnerships:Participation in partnerships set up on the basis

of memoranda of understanding and/or contractual arrangements between the Commission
and private and/or public partners (such as industry, universities, research orgamisatio
bodies with a public service mission at local, regional, national or international level, or civil
society organisations including foundations and NGOs), specifying the objectives of the
partnership, related commitments from all involved sides fornéiie and/or irkind
contributions of the partners, key performance and impact indicators, outputs to be delivered
and reporting modalities. They include the identification of complementary research and
innovation activities that are implemented by theneas and by the Programme,;

Co-funded European Partnerships Participation in and financial contribution to a
programme of research and innovation activities, specifying the objectives, key performance
and impact indicators, and outputs to be deliveraded on the commitment of the partners

for financial and/or irkind contributions and integration of their relevant activities using a
Programme cdund action;

Institutionalised European Partnerships: Participation in and financial contribution to
reseach and innovation programmes undertaken by several Member States in accordance
with Article 185 TFEU, or by bodies established pursuant to Article 187 TFEU, such as Joint
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Undertakings, or by the EIT Knowledge and Innovation Communities in compliancéheith

EIT Regulation. Such partnerships shall be implemented only where other parts of the
Horizon Europe programme, including other forms of European Partnerships would not
achieve the objectives or would not generate the necessary expected impactpsarfiedf

by a longterm perspective and high degree of integration.

The Commission is proposing to explore the possibility of European Partnerships, as
described in Annex 7. The list of candidates is already the result of extensive reform and
rationaliséion of the partnership landscape, yet it is open tdesign with the stakeholders
through this calesign exercise.
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ANNEXES - KEY STRATEGIC ORIENTATIONS

ANNEX 1 - HORIZON EUROPE CLUSTER 1
HEALTH

1. Global Challenges and Their Drivers

Diseases andisabilities pose a major soegzonomic burden on citizens and health systems

of the EU and worldwide. Neoommunicable diseases, including mental disorders and
illnesses, represent a major societal and economic burden and are currently responsible for up
to 80% of health care costs in the EWhis will further increase should the ageing soéiety

not adopt healthier lifestyles and more effective health care approaches. Likewise, infectious
diseases, including antimicrobial resistant infections, represemdjor health risk to people

as well as a serious crekerder health security threat for countries in the EU and worldwide.
These challenges call for more health promotion, better disease prevention and more effective
solutions to manage diseases anduceddisease burden as well as health care systems
throughout the EU that are reformed to become more accessible, sustainable, resilient and
efficient in promoting and protecting every
quality to all citizensTo that end, new approaches for integrated and p&esained health

care are required, which take into account specific needs of citizens and population groups
throughout the life course, the influence of environmental, behavioural andesatiomic

risk factors on human health and wb#ing, the opportunities offered by new tools,
technologies, and digital solutions, and are built on a competent, reliable, secure and
competitive European system of health care service developers, suppliers and providers.

R&! will be instrumental to develop these new approaches as well as to increase the
knowledge, understanding and kntmw that underpin innovation for promoting health and

for preventing, treating and curing diseases. It will also require that new; aettemore
costeffective health care services supported by innovative tools, technologies, and digital
solutions become available that respond to the health needs of citizens and populations for

1 Non-communicable or chronic- diseases are diseases of long duration and generally slow progressiange the result

of a combination of genetic, physiological, environmental and betrafactors The four main types of necommunicable

diseases (NDs) are cardiovascular diseases (like heart attacks and stroke), cancer, chronic respiratory diseases (such as
chronic obstructed pulmonary disease and asthma) and diabetes. NCDs are by far the leading cause of death in the world,
representing 63% of alhaual deaths. NCDs kill more than 36 million people each year. Some 80% of all NCD deaths occur

in low- and middleincome countrieshttps://www.who.int/newsoom/fa¢-sheets/detail/noncommunicalileseases

2 The share of the population aged over 65 on average across EU countries has increased from less than 10% in 1960 to
nearly 20% in 2015 and is projected to increase further to nearly 30% by 2060.
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promoting and protecting their health, preventing and magaitieir diseases, and assisting
them in pursuing a longer, independent and active life in a rapidly changing society.
Unleashing the full potential of digital technologies and health data will be a strong driver to
achieve this outcome. Cooperation witlher sectors will maximise societal benefits, drive
innovation and ensure optimal impact. Accordingly, R&l interventions under Cluster 1
Health will be oriented towards the following six heakhated challenges:

- Staying healthy in a rapidly changing setgi

- Living and working in a healtpromoting environment;

- Tackling diseases and reducing disease burden;

- Ensuring access to sustainable and {ggality health care in the EU;

- Unlocking the full potential of new tools, technologies and digital solutfonsa

healthy society;

- Maintaining a sustainable and globally competitive headtated industry.
These challenges are complex and interdependent. They have been chosen because they
address key concerns and provide a clear perspective on what bengdfits patents and
populations as well as institutional, social and economic stakeholders in the EU can expect
from R&I interventions supported under this cluster.

Staying healthy in a rapidly changing society

People’s health and care needs are diffedmgiending on their age, stage of life and social
conditions® Their physical and mental health and wmding can be influenced by their
individual situation as well as the broader societal context they are living in. Furthermore,
health education and behaur are important factors. Currently, more than 790'000 deaths
per year are due to risk factors such as smoking, drinking, physical inactivity, and tbesity.
Income, education levels, social and gender aspects also have an impact on health risks and
how disease can be prevented. Moreover, people’s health can be impacted by a rapidly
changing society, making it challenging to keep pace and find its way through new
technological tools and societal changes, which both are increasing demands on the
individual's resilience. In order to leave no one behind, to reduce health inequalities and to
support healthy and active lives for all, it is crucial to provide suitable and-madde
solutions, including for people with specific needs.

Living and working in a health-promoting environment

The environment we live and work in has direct beneficial or negative impacts on human
health and welbeing. It is a major determinant of health, estimated to account for almost
20% of all deaths in Europgelhe factorscausing these impacts on both physical and mental
health are not all identified nor their effects comprehensively understood and accounted for in

3 For instance,e number of Europeans over 65 with @glated impairments is expected to grow from 68 million in 2005

to 84 million in 2020. It calls for new and tailarade innovations that support the elderly in managing their impairment in
daily life up to reestablifiing body functions and capabilities.

4 Health at a glance Europe 2018 ( OECD, European Commission)

5 A growing health threat for children and adolescents is overweight and obesity due to raising physical inactivity combined
with unhealthy eating habits. Over 60% of children who are overweight before puberty will be overweight in early
adulthood. Childhod obesity potentiates the risk for developing cardiovascular disease, type 2 diabetes, physical
disabilities, orthopaedic and psychological problems, and underachievement in Styexity is one of the greatest public
health challenges of the 2tentuy whoseprevalence has tripled in many EU countries since the 1980s.

6 WHO Europe: Environment and Healthttp://www.euro.who.int/en/heaktopics/environmenandhealth
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decisionmaking’ There are still considerable knowledge gaps inuhderstanding of the
environmental, occigtional and soci@conomic risk factors for health and wieéing. These

risk factors include pollution, chemicals, noise, radiation, urbanisation, climate change, social
injustice, changing work environments, and behaviour. Moreover, the determinants of a
healthpromoting environment need further understanding and evidence.

Tackling diseases andeducing disease burden

Communicable and necommunicable diseases cause the greatest amounts of premature
death and disability in the EU and worldwide. Theysgpa major health, societal and
economic threat and burden for people. Many people are still dying prematurely and suffering
from these diseasesNon-communicable diseases, including mental illnesses and
neurodegenerative diseases, are responsible fap 80% of EU health care co$tIhese

costs are spent on the treatment of diseases that are, to a large extent, preventable.
Furthermore, although there is a huge potential for prevention, only around 3% of the health
care budgets are currently spent orventive measures. Infectious diseadas|uding
antimicrobial resistant (AMR) infectiongemain a major threat to health in the EU and
global health security. AMR deaths could exceed 10 million per year worldwide according to
some prediction8.

Ensuring access to innovative, sustainable and higfuality health care in the EU

Health care systems in the EU are committed to provide people with universal access to good
quality health care financed on the basis of equity and solidarity. They can contribute to
economic prosperity and social cohesion in the EU. It is a main priorithe EU to support
Member States in ensuring that health care systems are effective, efficient, equitable,
accessible, and resilient while remaining fiscally sustainable in the medium and long term.
With a view to this, the role and organisation of teahre systems needs to be adapted and
reformed to cope with societal trends and changes that include demographic,
epidemiological, technological and environmental transitions.

Unlocking the full potential of new tools, technologies and digital solutits for a healthy

society

Technology is a key driver for innovation in the health and care sector. It can provide better
and more cosgfficient solutions with high impact and can be tailored to the specific health
and care needs of patients for improvitgir quality of life. However, novel therapies,
technologies and approaches face specific barriers and hurdles in implementation and scale
up before reaching health care systems and patients, including societal issues. In addition,
several emerging disrtipe technologies anthe availability of vast amounts ofath and

7 Annually more than 400'000 premature deaths in the EU are caused by outdotutiimp mostly due to chronic diseases

(with heart and lung being most affected) and respiratory infections. The heat wave that swept across Europe in 2003
resulted in 70'000 premature deaths. WHO estimated that the disease burden preventable thrduglaremement of
chemicals in the environment to around 1.6 million lives per year. Between 2030 and 2050, climate change is expected to
cause worldwide approximately 250'000 additional deaths per year, from malnutrition, malaria, diarrhoea and heat stress

8 Currently, around 50 million people in the EU are estimated to suffer from two or more chronic conditions, and most of
these people are over 65. Every day, 22'500 people die in Europe from those diseases, counting of 87% of all deaths. They
accountfo 550' 000 premature deaths of people of working age wi
of GDP).

9 AMR is estimated to be responsible for 25,000 deaths per year in the EU alone and 700,000 deaths per year globally. It has
been estimted that AMR might cause more deaths than cancer by 2050.
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digitalisation offer big opportunities fdransforming health and care and promoting health
and weltbeing of citizens. Unlocking these opportunities depends on the capacity to collect,
combine and make sense out of vast amounts of data, on the availability of appropriate
regulatory frameworks and data infrastructures that will both safeguard the rights of the
individual and of society, and stimulate innovation to develop impactful safutiboe
consideration of aspects of safety, effectiveness, appropriateness, accessibility, comparative
valueadded and fiscal sustainability as well as issues of ethical and legal nature will be
crucial in order to translate these innovations into healticips, health and care systems,

and clinical practice

Maintaining an innovative, sustainable and globally competitive health industry

The health industry is a key driver for growth and contributes to employment through high
value jobs and a positiveaiie balance, and has the capacity to provide health technlogies

to the benefit of patients and providers of health and care services in Europe and worldwide.
The development of novel health technologies is associated with high risks as it embraces the
highest level of engineering combined with the complexity of life sciences. In addition, the
health sector is strongly regulated, and many novel health technologies feature very long
development times. Health industries, and in particular small and meiiech enterprises
(SMEs), may encounter difficulties to access the necessary investments, new markets and
valuechains, or in settingp partnerships and create alliances. Because health innovation
impact healthcare, patients and society, the relevant ¢hhias involve a broader variety of

key players from supply, demand and regulatory side. A comprehensive approach relies
therefore on cooperation and capacity building within a value ecosystem.

2. EU Policy Objectives

The health andwell-being of its peple is a central aim of the European Union, its policies
and programmes. According to Article 168 of the Treaty on the Functioning of the EU, high
level of human health protection shall be ensured in the definition and implementation of all
Union policiesand activities. With the proclamation of the European Pillar of Social Rights,
the EU set the direction towards a fairer, inclusive and more social Europe for all European
citizens based on a European social model that is fit for the challenges of'tbenfiry.
Providing timely access to affordable, preventive and curative health care of good quality to
everyone is amongst the key aspirations the EU and its Member States are aiming for,
supported by dedicated regulations, policy strategies and progsarhme

OYWHO definition of ‘health technology’: A health technolog
form of devices, medicines, vaccines, procedures and systems developke @ lsealth problem and improve quality of

lives.

IFor instance: Di r e ct iberder heatthcgrea politieahdedaration angreviergioni& wontmlrobnsers
communicable diseases; EU decision on serious -trsker threats to healtiGommission Communication on effective,

accessible and resilient health systems; Commission Communication on upgrading the single market (and its proposed health
technology assessments initiative); Council conclusions on nutrition and physical activitpcilCoonclusion on

personalised medicine and pharmaceuticals; Council conclusions on strengthening the balance in the pharmaceutical systems

in the EU and its Member States; EU One Health Action Plan against Antimicrobial Resistance; Ostrava Deataration
Environment and Health; Commission Communication on the digital transformation of health and care; Council
recommendati on on strengthened cooperation against wvaccine
Plastics Strategy for a Ciralr Economy, Commi ssion Communication ‘ Towar ds

Framewor k on Endocrine Di sruptor s’ ; Commi ssi on Communi c
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The EU is strongly committed to the UN Sustainable Development Goals (SDGs), many of
which have an important impact on health and Wwelhg, notably SDG 3 (Good Health and
Well-being for People) with its nine healépecific targets aiming founiversal health
coverage for all at all ages by 2030, leaving no one behind, and ending preventable deaths.
EU healthrelated actions aim to complement national health policies and thus support EU
Member States in reaching those ambitious goals, whichnail be possible without a
massive investment in R&I at the national, European and international level.

3. Targeted Impacts

R&I supported under Cluster 1 aims to advance knowledge, build capacities as well as
design, develop and demonstrate innovatdet®ns that willimprove the health and well

being of people andupportthe transformatiomf health care systemklowever, it will also
depend on the actors on the grounthose receiving, supporting and delivering health and
care services in local oumunities, regions and countrieso accept, support, takep, scale

up and implement the recommendations and innovative solutions developed through R&I to
achieve desired impacts. To maximise the benefits of EU investments and support the EU in
achievingits goals, the cluster health will promote and unleash synergies with public health
policies at national and regional level, with otlidy programmes and policies, as well as
with healthrelated European infrastructur@&s&l activities under this Clusteshall target and
contribute to the following interlinked, lortgrm impacts:

3.1 Staying healthy in a rapidly changing society

R&I aims at supporting citizens in pursuing healthy and active lives by providing suitable and

tailor-made solutions, includinigpr people with specific needs. Targeted impacts are:

1. Pregnancy and birth is safematernal mortality is reducéd preventable deaths of
newborns and children under 5 years of'dgee suppressed, atite physical and mental
health and welbeing of children (and their families) is improv&d>1®

2. Citizens adopthealthier lifestyles and behaviours, make healthier chofsash as
healthier food choicesgnd maintain longer a healthy, independent andedtte with a
reduced disease burdancluding at old ageer in other vulnerable stages of life. They
are able and empowered to manage better their own physical and mental health-and well
being, monitor their health, and interact with their doctorshaadth care providers.

3. Citizens” trust in knowledgbased health interventions and in guidance from health
authorities is strengthenedhcluding through improved health literacyesulting in
increased engagement in and adherence to effective stsategidealth promotion,

Phar maceut
wel | | wi t hi
12SDG3 target 3.1, 3.2, 3.7

13SDG 3 target 3.2

145DG 3 targets 3.3,3.4 , 3.5, 3.7, 3.8 and 3a. WHO Framework Convention on Tobacco Control, the Tobacco Products
Directive 2014/40/EU, WB Europe Health 2020 A European policy framework and strategy for theeRfury

15EU Action Plan on Childhood Obesity 262820,

16 WHO Global action plan for the prevention and control of-nommunicable diseases 2602620

17 Commission Communication dhe digital transformation of health and care.

a in the Environment’' AcEUodePrspgoammea Bo G20OIi

cal s
n the | imits of our planet’
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diseases prevention and treatment, including increased vaccinatiol¥ satéspatient
safety.

4. Citizens are protected from health risks due to misinform&iomanipulation and fraud,
including the sale, purchase and use of substdndilsified?® or inappropriate
medicines.

5. Health policies and actions for health promotion and disease prevention are knewledge

based and targeted to citizens' needs.

3.2 Living and working in a health-promoting environment

R&I aims at protecting citizens’ heal th fr ol

and occupational risk factorfargeted impacts are:

1. Citi zens’' e ispraotecteachadd promdted, and premature deaths, diseases

and inequalities relatl to environmental pollution and degradation are prevefitédn
particular, the health threat and burden resulting from hazardous chemicals and air, water
and soil pollution and contamination is reduced, including at the workplace, such that the

relatedl number of deaths and illnesses is substantially reduced by2030.

2. The EU’' s adaptive <capacit y-relaed chealthegisks isi enc e

strengthened!
3. European cities and regions are healthier, more inclusive, safer, resilient and Blestaina
25

4. Policy-makers and regulators are aware and better informed about environmental and

occupational risk factorsncluding the combination of factoriyr health and welbeing
across societ$® Accordingly, knowledgebased policies at EU and globaléd better
protect and promote citizens' health and sbeing?’

5. Citizens understand better complex environment and health issues, and effective

measures to address them and support related policies and regdfations.

3.3Tackling diseases andeducing disease burden
R&I aims at decreasing the burden of diseases on citizens and health care Systgeted
impacts are:

1. Health burden of diseases in the EU and worldwide is reduced through effective disease

management, including through the developmentiaiggjration of innovative diagnostic

18 Council recommendation on strengthened cooperation against vaccine preventable diseases
19 Commission Communication on Tackling online disinformatianEuropean approach
20 Directive on Falsified Medicines

2lDeci sion No 1386/2013/EU on a Gener al Uni on Environment

of o ur htipl/ecreeopa.eu/environment/actiprogramme/

22 Ostrava Declaration of the Sixth Ministerial Conference on Environment and Health of the WHO Europe, 2017,
http://www.euro.who.int/__data/assets/pdf_file/0007/341944/OstravaDeclaration_SIGNED.pdf?ua=1

2SDG 3 target 3.9

24 Ostrava Declaration of the SixtMinisterial Conference on Environment and Health of the WHO Europe, 2017,
http://www.euro.who.int/__data/assets/pdf_file/0007/341944/OstravaDeclaration_SIGNED.pdf?ua=1

25 Ostrava Declaration of the Sixth Ministerial Conference on Environment and Hwalthe WHO Europe, 2017,
http://www.euro.who.int/__data/assets/pdf_file/0007/341944/OstravaDeclaration_SIGNED.pdf?ua=1

26 Ostrava Declaration of the Sixth Ministerial Conference on Environment and Health of the WHO Europe, 2017,
http://www.euro.who.int/_data/assets/pdf_file/0007/341944/OstravaDeclaration_SIGNED.pdf?ua=1

27E. g. the EU’'s future 8t h ErupioitsPlasties Strategy arnd the Strat€yic Approazmtone
Pharmaceuticals in the Environment, and the WHO environmentesiith [process.

28 Ostrava Declaration of the Sixth Ministerial Conference on Environment and Health of the WHO Europe, 2017,
http://www.euro.who.int/__data/assets/pdf_file/0007/341944/OstravaDeclaration_SIGNED.pdf?ua=1
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and therapeutic approaches, personalised medicine approaches, digital and other people
centred solutions for health and care. In particular, patients are diagnosed early and
receive effective and caosfficient treatmat, including patients with a rare disease, due

to effective translation of research results into new diagnostic tools and therapies.

2. Premature mortality from necommunicable diseases is reduced by one third (by 2030),
mental health and welleing is promted,and the wluntary targets of the WHO Global
Action Plan for the Prevention and Control of NCDs 2@020 are attained (by 2025),
with an immediate impact on the related disease burden (DALYS).

3. Health care systems benefit from strengthened R&l rigpe human capacities and
know-how for combatting communicable and roommunicable diseases, including
through international cooperation. In particular, they are better prepared to respond
rapidly and effectively to health emergencies and are able évepr and manage
communicable diseases transmissions epidemics, including within healthcare settings.

4. Citizens benefit from reduced (crelssrder) health threat of epidemics and AMR
pathogens, in the EU and worldwité? In particular, the epidemics of AR
tuberculosis, malaria and neglected tropical diseases are contained and hepatitis, water
borne diseases and other communicable diseases are being cothbated.

5. Patients and citizens are knowledgeable of disease threats, involved and empowered to
make and Isape decisions for their health, and better adhere to knowhestkgsl disease
management strategies and policies (especially for controlling outbreaks and
emergencies).

6. The EU benefits from high visibility, leadership and standing in international fora on
global health and global health security, especially in partnership with Africa.

3.4Ensuring access to innovative, sustainable and higluality health care in the EU

R&I aims at supporting health care systems in their transformadi@msure fair access to

sustainable health care services of high quality for all citizens. Targeted impacts are:

1. Health and social care services and systems have improved governance arateare
effective, efficient, accessible,resilient, trusted and stagnable both fiscally and
environmentally, with health promotion and disease prevention at their heart, by shifting
from hospitalcentred to communitpased, peopteentred and integrated health care
structures and successfully embedding technologicalvations that meet public health
needs.

2. Health care providers are trained and equipped with the skills and competences suited for
the future needs of health care systems that are reformed, digitally transformed and
equipped with innovative tools, technoileg and digital solutions for health and care.
Theysave time and resources by integrating and applying innovative technologies, which
better involve patients in their own calt®gy reorganising workflows and redistributing

29 WHO Global Action Plan for the Pvention and Control of NCDs 201320 (resolution WHA66.10).
https:/mww.who.int/nmh/events/ncd_action_plan/en/

30 Including for instance the following voluntary targets (against the 2010 baseline): A 25% relative reduction in the overall
mortality from cadiovascular diseases, cancer, diabetes, or chronic respiratory diseases; Halt the rise in diabetes and obesity;
An 80% availability of the affordable basic technologies and essential medicines, including generics, required to treat major
noncommunicable deases in both public and private facilities.

31WHO global action plan on antimicrobial resistance, 2015.

32 EU One Health Action Plan against AMR, 2017.

333DG 3 target 3.3
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tasks and responsibilitiethroucghout the health care system, abg monitoring and
analysing corresponding health and care activities.

Citizensplay a key role in managing their own health and care, informal carers (i.e.
unpaid carers) are fully supported (e.g. by preventing overbuiglanitheconomic stress)

and specific needs of more vulnerable groups are recognised and addressé&en€fiey
from improved access to health care services, including financial risk protection, timely
access to quality essential health care services,dingjusafe, effective, and affordable
essential medicines and vacciriés.

Health policy and systems adopt a societal approach for the evaluation of health
interventions, the organisation of health and care, and decrsa&imng.

3.5 Unlocking the full potential of new tools, technologies and digital solutions for a
healthy society

R&I aims at supporting the integration and deployment of innovation in health care systems.
Targeted impacts are:

1.

E ur o paehtiic and technological expertise and krAwoow, its capabilities for
innovation in new tools, technologies and digital solutions, andhiéty to takeup,
scaleup and integrate innovation in health and care is wddds

Researchers, innovators and health care providers use health data and Artificial
Intelligence (Al) supported decisianakingin a secure and ethical manner, respecting
individual integrity and underpinned with public trust

Better informed policies and tailored legal and ethical frameworks for the development of
innovative health teclologies, and better understanding of the societglacts of
innovative health technologies and the digital transformation of health and care.

Citizens benefit from targeted and faster research resulting in safer, more efficient and
costeffective tools,technologies and digital solutions for improved disease prevention,
diagnosis, treatment and monitoring for better patient outcome andbeved, in
particular through increasingly shared health resources (interoperable data, infrastructure,
expertise)®® Citizens trust and support the opportunities offered by innovation for health
and care, are involved in their design and take part in informed deaisikimg, based on
expected health outcomes and potential risks involved.

3.6 Maintaining an innovative, sustainable and globally competitive health industry
R&I aims at supporting the health industry in the development of novel health technologies
addressing public health needs and market opportunitegeted impacts are:

1.

Health industry in the EU imore competitive, sustainable and growing, providing -high
value jobs and contributing to economic growth, in particular SMEs, by tapping into new
markets and providing European leadership in breakthrough health technologies and
innovations.

Health industryin the EU, in particular SMESs, gain the ability to grow and reach a critical
mass to develop innovative products and services and to tap into international value
chains and international markets.

34 SDG 3target 3.8
35 Commission Communication on the digital transformation of health and care.
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3. Citizens, health care providers and health systems beinefit a swift uptake of
innovative health technologies and services offering significant improvements in health
outcomes, while health industry in the EU benefit from decreaseedhmarket.

4. Health industry is working more efficiently along the value oHfeom the identification
of needs to the scalgp and takaup of solutions at national, regional or local level,
including through early engagement with patients, health care providers, health
authorities and regulators.

5. Health security in the EU benefifrom reliable access to key manufacturing capacity,
including timely provision of essential medical supplies of particularly complex supply
and distribution chain.

4. Key R&l Orientations

R&l supported under Cluster Health should mobilise researchefsom academic
institutions, research organisations, small and medium enterprises, and large companies, as
well as citizens and patients, patients associations, providers of health and care services and
regulatory instances, in order to tackle the sixithe@lated challenges and deliver on the
targeted impacts. Moreover, p&uropean research infrastructifesvill be harnessed,
including those identified by the European Strategy Forum for Research Infrastructures
(ESFRI) and those established under thgoBean Research Infrastructures Consortium
(ERIC) regulatiof’, to strengthen the productivity of European health R&I and to support the
development of effective, fiscally and environmentally sustainable solutions while promoting
access to health innovatioln order to achieve the greatest impact and benefits for the health
and weltbeing of its population, it is also essential that the EU continues its international
efforts in crossborder cooperation, coordination and alignment. This includes major
intemational initiatives and established multilateral networks, e.g., in the area of infectious
diseases, nenommunicable diseases, rare diseases, brain researchroemds and
environment and health. International cooperation and partnerships with thirttiesand

other international partners are key for tappihg best expertise and kndww available
worldwide, for leveraging a critical scale of resources, and for tackling global societal
challenges. Infectiousiskases outbreaks and thigread of antnicrobial resistance (AMR)

do not follow geographical borders, environmental factors in an urban or rural context create
similar exposure and experiences in different regions, and the burden of the ageing society as
well as the challenges of treating hbatare data are not European challenges only. It will

also be important that the cluster health can react swiftly and decisively to Public Health
Emergencies of International Concern (PHEIC) declared by WHO and support urgently
needed researchSeeking com|l ement ari ti es and synergies
cooperationand tradepolicies will not only reinforce the links between research and
implementation and support eviderdzased policymaking but in particular amplify the
uptake and deployment of R&#sults and solutions and thus the impact of EU investments.

36 https://www. esfri.eu/

87 Such as European LifeScience Infrastructure for Biological Information (ELIXIR) https://eligiirope.org/Eurgpean
Clinical Research Infrastructure Network (ECRINM}tps://www.ecrin.org/ European infrastructure for translational
medicine (EATRIS)https://eatris.et/Survey of Health, Ageingnd Retirement in Europe (SHARB}tp://www.share
project.org/ European research infrastructure for biobanking (BBMRi)://www.bbmrieric.eu/ European Social Suey
(ESS)http://www.europeansocialsurvey.org/
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The following sections focus on what R&I interventions and results are needed to tackle the
healthrelated challenges amdntribute to achieving the targeted impacts.

4.1 Staying healthy in arapidly changing society

R&I can provide a better understanding of specific health and care needs throughout the life
course, and develop more effective solutions for health promotion and disease prevention,
including for needs related to chronic healtdnditions, physical and mental disabilities, or
agerelated impairments. R&l can help people, as well as communities, in developing
innovative services, policies and digital solutions, also ensuring that they are accessible,
equitable and effective in premting disease and promoting health. Key to achieving these
objectives is the availability and accessibility of re@rld health data, which will require
appropriate support by research and data infrastructures.

This R&I orientation will support activiéis aiming at:

1. Better understanding of human health at various developmental stages and their impact on
ageing, including individual factors affecting health and individual resilience to diseases.

2. Better understanding of specific health and care needsedtat bolutions for addressing
those needs, including specific needs of people in vulnerable stages of life, people with
physical or mental impairments, or of population groups in socioeconomic situations with
structural disadvantages.

3. Personalisedsolutions for health promotion and disease prevention of individuals or
stratified solutions tailored to groupacluding for improved prediction and prevention of
diseases before/at birth.

4. Development of digital tools applications and other solutiorduding social innovation,
fostering health literacy and empowering citizens to better manage their own health and
well-being throughout their life course and to protect them from health threats, including
for countering healtnelated misinformation, mapulation and fraudulent sales of
substandard, falsified or inappropriate medicines and illicit drugs.

Areas of Interventio® This challenge requires R&I actions under several Areas of
Il ntervention (Aol) of cluster 1 but t he
t hroughout the Life Course’. |t i's cl osel
Heal th Determinants’

Crosscluster issuesSynergies with other clusters could be explored through broad- cross
sector al coll aboration. For example with ¢
on health inequalities or cnlthegdeef nutéion‘fofF o o d
health (incl. human microbiome, mand ovemutrition, safe food), personalised diets (incl.

food habits in general and childhood obesity in particular) and the impact ofdiabeld
environmental stressors on human healtbl(imarketing). Other possible synergies could be
explored by cooperating on digital tool s,
|l ndustry and Space’ or with cluster 5 * ClIli
mitigating the impat of road traffic accidents and related injuries.

38 Areas of intervention are set in the proposed Specific Programme of Horizon Europe.
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International cooperationSimilar health challenges and needs for health promotion and
disease prevention are faced by other regions and countries. International cooperation should
be sought and promaten order to benefit from new knowledge and solutions as widely as
possible.

4.2 Living and working in a health-promoting environment

R&I will produce the knowledge necessary to identify and assess the riskseaefits for
health, and to enable healginomoting and disease preventive policy actions. Results will
support the EU’s environment and health poldi
the future 8 Environment Action Programme, the EU Strategic Framework on Health and
Safety at Work® and theEuropean Environment and Health Process (EHRhe outcome

will also contribute to the development of new and improved health interventions and
technologies. In order to achieve sustainable impacts, R&l must provide solid evidence and
stimulate s uptake into a large number of environmental, occupational, social and health
policies at the EU, national and regional le&ttong collaborations across sectors and with
other Horizon Europe clusters dealing with issues such as agriculture, fooshnerenmt,
climate, mobility or urban planning will be needed to ensure that maximal societal benefits
will be reached. Likewise, international cooperation, includihgciencepolicy level, will be

key to drive forward and tackle this challenge.

This R&l orientation will support activities aiming at:

1. Collection, combination and analysis of environmental, occupational and human health
related data, taking advantage of the expo$bapproach.

2. ldentification and characterisations of emerging and persisteniroemental,
occupational and climate changdated stressors.

3. Establishment and quantification of causal relationships between exposure to the
identified stressors and health impacts.

4. Development of innovative methods to better estimate the economicealtti costs of
exposure to identified stressors anebemefits of preventive actions across sectors.

5. Translation of research results into early warnings and evidence for regulatory
preparedness, targeted at policy levels where action is needed.

6. Elaboraton of crosssectoral approaches to mitigate and prevent adverse health outcomes
and promote beneficial health impacts, together with actors inside and outside the health
area.

Areas of Interventio? This challenge involves R&l actions under several Areés
Intervention (Aol) of cluster 1 and other clustdyst the centre of gravity lies with Aol 1.2.2.
“Environment al and Soci al Heal th Deter minan
throughout the Life Course’

39 https://eurlex.europa.eu/legatontent/EN/TXT/PDF/?uri=CELEX:52014DC0332

40 http://www.euro.who.int/__data/assets/pdf_file/0009/341946/Annex2_20June.pdf?ua=1

41 The concept of the exposome refers to the totality of environmental exposures (diet, lifastyigational
and environmental factors) from conception onwards, including its external and internal components.

42 Areas of intervention are set in the proposed Specific Programme of Horizon Europe.
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Crosscluster issuesSynergies with other clusters could be explored through broad- cross
sectoral <coll aboration, for example with clu
the environment’ on human biomonitoring, on
naure-based solutions health and wk#ing), or on the sustainable management of clean

water, soil and air. Other possible synergies could be explored by cooperating with cluster 4
“Digital, I ndu st rrefatechgpate R&pfar doeatidbasedservicesa ged h
observation and monitoring (e.g. of pollutioc
on the surveillance, prediction and mitigation of the health impact of climate change or on
concepts/technologies for smart and healthy homes| aneas and cities, and with both

cluster 4 and 5 on health impact assessneegt, the impacts on health and whdling of
infrastructure, urban planning, transport or technologies.

International cooperatiofExposures to environmental stressors ofuabee to human health

are not confined locally but transcend national borders and are connected to global political
and economic relationships and interactions. International cooperation is thus key to tackle
this challenge effectively, including by coopgng with international actors and initiatives

like the WHO and the WHO Europe environment and health process (incl. WHO European
Centre for Environment and Health, Chemical Risk Assessment Network, Global EMF
project); United Nations Environment PrograeimdS National Institute for Environmental
Health Sciences; US CDC (NHANES biomonitoring programme); US Environmental
Protection Agency; OECD (chemicals testing).

European Partnerships

A partnership on chemicals risk assessment would be launched int@0f2%port the
EU/national chemical risk assessment and management authorities by providing new
evidence and methodologies and stimulate their uptake in regulatory processes. The joint
research and innovation programme would address established cheqpitatary processes

and facilitate their adaptation to and preparedness for persistent or emerging challenges. It
would aim to strengthen European capacities in the areas of: human biomonitoring;
environmental and food monitoring; toxicology and hazardessssents; exposure
assessment; emerging chemicals; chemical mixtures; validation, standardisation and
reference materials; risk assessment methodologies; data management and analysis;
communication, dissemination and training; priority setting and subilipa The
partnership would not replace already existing mandatory reporting or monitoring schemes
enshrined in EU regulations, but enrich them with new knowledge and tools where necessary.
The partnership would contribute to the sustainability of thedrmbiomonitoring platform
developed by HBM4EU (2012021), by incorporating it into a wider chemical risk
assessment initiative as recommended during the 2018 Human Biomonitoring conference. In
fine, the partnership would provide an &lide research platfm complementing the EU
chemical regulatory system, thereby strengthening theéviSUcollaborations for chemical

risk assessment and management.

4.3 Tackling diseases and reducing disease burden

There is an urgent need for R& on new prevention, diagrgsttaccines, therapies,
alternatives to antibiotics, as well as to improve existing prevention strategies to create
tangible impacts. This will require international cooperation to pool the best expertise and
know-how available worldwide, to access wedlass research infrastructures and to leverage
critical scales of investments on priority needs through better alignment with other funders of
international health R&l cooperation. The continuation of international partnerships and
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cooperation with interrieonal organisations is particularly needed to combat infectious
diseases, including antimicrobial resistances, and respond to major unmet needs for global
health security including the global burden of tommmunicable diseases.

This R&l orientation willsupport activities aiming at:

1. Better understanding of diseases and their drivers, including the causative links between
environmental and behavioural factors and diseases, and better endseder policy
making.

2. Better methodologies and diagnostitisat allow timely and accurate diagnosis,
identification of personalised treatment options and assessment of health outcomes,
including for patients with a rare disease.

3. Development and validation of effective intervention for better surveillance, prengenti
detection, treatment and crisis management of infectious disease threats.

4. Innovative health technologies developed and tested in clinical practice, including
personalised medicine approaches and use of digital tools to optimise clinical workflows

5. New and advanced therapies for rammmunicable diseases, including rare diseases
developed in particular for those without approved options, supported by strategies to
make them affordable for the public payer.

6. Scientific evidence for improved/tailored po#s and legal frameworks and to inform
major policy initiatives at global level (e.g. WHO Framework Convention on Tobacco
Control; UNEA Pollution Implementation Plan).

Areas of Interventiot® This challenge requires R&l actions under several Areas of

Intervention (Aol) in cluster 1 but the centre of gravity lies with Adls 2 . 3 - “Non
Communi cabl e and R rlen fDeicstel acsligsclobalyaindda s1AcR’ .
1.2.2 "Environmental and Soci al Heal t h Deter

Crosscluster issuesSyrergies with other clusters could be explored through broad-cross
sector al coll aboration, for example with cl
security/emergencies (preparedness and respanedical counter measures, epidemic
outbreaks/pandermrs, natural disasters and technological incidebisterrorism), or with
cluster 4 “Digital, | +suppo” systgms ar o getsenatiore ” 0 n
and monitoring (e.g. of disease vectors, epidemics). Other possible synergies could be
explored by cooperati ng ,waturahresourcessagreulturdsand’ F o o d
environment” on he a theath: mman/animaliplant reeatd). AMR ( one

International cooperatiorEffective international cooperation is essential to reduce disease
burden and to protect people against ctmssler health threats including the rise and spread
of AMR and (re)emerging epidemics. The EU should continue its efforts to initiate and
participate in crosborder coordination and integration of R&l. To address these challenges
of global dimension, iwill require international cooperation to pool the best expertise and
know-how available worldwide, and enable a better alignment with actions in the rest of the
world. This includes international collaboration with major EU and global initiatives in the
area of infectious diseases (Global Research Collaboration for Infectious Disease

43 Areas of intervention are set in the proposed SpeBifbgramme of Horizon Europe.
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Preparedness, GIloPiR), norcommunicable diseases (Global Alliance for Chronic
Diseases, GACD), rare diseases (International Rare Diseases Research Consortium,
IRDIRC), brain research (International Traumatic Brain Injury Research, InTBIR),
personalised medicine (International Consortium for Personalised Medicine, ICPerMed), and
-omics (e.g. the International Human Epigenome Consortium, IHEC, the 1 Million Genomes
Initiative).

European Partnerships:

i) A E 4Africa global health partnership to tackle infectious diseases Thi s R&l part
would aim to increase global health security in-Salthvaran Africa (SSA) and Europe, by
accelerating the clinical development of effeetiwafe, accessible, suitable and affordable

health technologies as well as health systems interventions for infectious diseases in
partnership with Africa and international funders. It will also support implementation
research and health systems reseéoctthe uptake of new, improved or existing medical
interventions. This partnership would be the successor initiative of the ED@ari@rship
programme and be launched in 2021. It would be established as an institutionalised
partnership based on Articl885/187 TFEU.

i)ARar e DiThie R& magnership would aim to improve the lives of rare diseases
patients. ltwould built on the results and experiendee ERANet ERare which was
continued in the frame of the European Joint Programme on Raeades (EJP RD). The

EJP RD has been launched in December 2018 to further help in coordinating the research
efforts of European, Associated and fieuropean countries in the field of rare diseases and
implement the objectives of the International Rare &seResearch Consortium (IRDIRC).

The proposed R&l partnership would be established dsirated partnership programme,
starting in 2024.ii)i Tr ans | at i on al Seheeahekxisting Horicon20ZDnded o :
partnerships involve the very same health R&l funders but are simply focosdifferent
thematic priority areas. The proposed R&l partnerships wainhdto establish a flexible and

more effective coordination between programme owners (typically ministries) and
programme funders (typically funding agencies) of the numerous netesidslished in the
European Research Area (ERA) for Health and Weihg. It would focu®n establishing a
strategic research agenda and joint funding strategy between major European funders, public
and private, on translational health R&I. and be esfabll as a céunded partnership ,
starting in 2023/2024.

Missions:The celegislators requested a mission in the area of cancer. A mission board will
advise the Commission on the specific scope and objectives of such a mission.

4.4 Ensuring access ttnovative, sustainable and higkquality health care in the EU

R&l can help by supporting the development of innovative solutions for health care systems

in all their various dimensions (e.g. governance, financing, generation of human and physical
resources, health service provision, patient empowerment). In addition, R&l can provide
decisionmakers with new evidence, methods and tools to successfully implement those
innovative solutions into their health care systems. It will in turn help to ireptbe
governance of health care systems as wel/l é
needs and preferences while delivering fiscal sustainability to make sure those needs can be
met in the longerm.

This R&I orientation will support activitiesiming at:
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1. Innovative solutions to support reforms in health care systems (e.g. organisational
models, innovative health service delivery models, integrated care modeldetdong
care; digitalised services, personalised approaches, financing modeldinigd¢lnancing
of health care systems, remuneration models, incentive mechanisms, new payment/
reimbursement models of health technolotfieaccelerated access models in case of
health emergencies; human resources planning, education and training).

2. Methods tools and demonstrated pilots for uptake and agalef innovation in health
systems (e.g. technological and organisational innovatioas well as for their
transferability/adaptation from one country/region to another.

3. Simulation modelsto support paty-making, taking into account the complexity and
specificities of health care systems and the need to protect access and purseemong
fiscal sustainability.

4. Innovative solutionso support peopleentred health and care throughout the life course:
innovative solutions improvingitizen empowerment, access of citizens to their own
health datghealth literacy, sel€are, informal care, and community care

5. Framework for better interoperability between data sources and infrastructures, for
sharing, acces use and analysis of reabrld datathat will in turn improve the
efficiency of health care systems by strengthernmgr governance, informing policy
developmentand decisioamaking, facilitating monitoring and evaluation of health
interventions withdue attention to security, data protection, privacy, interoperability,
standards, comparability and integrity.

6. Innovative full health technology assessment methods (i.e. including all relevant aspects
such as clinical effectiveness, ceftectiveness, etbs, organisational aspects, etc.) to
support better allocation of resources, includieigvestment from low to high value care
for patients

7. Methods to assess performance and efficiency of healthcare organisations and health care
systems based on outcositbat matterfor patientsandcarers,aiming at reducingdpealth
inequality and allowing for international comparability.

8. Identification of factors accounting for health care systems resilience in absorbing the
impact of crises, such as the expectiinentia raise, and accommodating disruptive
innovation.

Areas of Interventiort® All R&I areas of cluster 1 are concerned but the centre of gravity lies

with Aol 1.2.6 "'Health Care Systems’ . It 1 s
LfeCour s e’ as wel | as Aol 1.2.5. ‘“Tool s, Techt
Car e’

Crosscluster issuesSynergies with other clusters could be explored through broad- cross
sector al coll aborati on, for e xoacmpeltey "wiotnh hcel
economics and economic models, on -@f&tctiveness, fiscal sustainability and accessibility

of healthcare, or on adaptation of public health systems to societal challenges (climate
change, migration, demographic change) thereby cotitigpto building resilience. Other

“WHO definition of *‘health technology’: A health technolog
form of devices, medicines, vaccines, procedures and systems developed to solve a health problerovanguatipy of

lives.

45 Areas of intervention are set in the proposed Specific Programme of Horizon Europe.
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possible synergies could be explored by <coo
Space” on cybersecurity of (public) health s
health and care, or on health impassessment (e.g. related to consumer products, working

place innovation).

International cooperatiorCrossborder learning from practices and good models of care is
key in this area of research. Research will benefit from cooperation with internatobores:

such as World Health Organization and public health institutes (e.g. Canadian institutes of
health research and Agency for healthcare research and quality (AHRQ) in the United States
that are already partners of HEuhded projects in health systenesearch).

European Partnerships

i) A L a rs@ple innovation and transformation of health systems in a digital and ageing

S o0 c i @hisyR&b partnershipwith health care systems owners/organisers and research
funders aims at boosting research in pgligptake and scalep of innovationgo accelerate
transformation of national/regional health care systeBpecific objectives would be to
provideevidence for innovative solutiontbat support costffective and fiscally sustainable

health care policiego build knowledge on the conditions toansferability and wgcaling of

innovative solutionsacross and within EU countries, to develop and testeahanism to

support diffusionof innovative solutions, toafine unmet needsf citizens and health and

care systems and to establish an Ré&tform that brings together health datxoss health

care systems to enable dat@en policy.The partnership will built on the strategic research

agenda developed by the Horizon28@0ded support action TEEACH, will draw on the

expertise and experiences from the Member States and network of regions involved in the
European Innovation Partnership on Active and Healthy Ageing-AEHR), the Second
‘“Active and Assisted Living’ pgionocagd veorkrme  ( AAL
synergy with the EIT KlGHealth. A strong synergistic link will be created with the European
partnership on ‘“lInnovative He aHuhdedpharimership at i ve
and starting in 2021.

i)APer soMaldi s @&his&a&I partnership would align priority setting and funding

for research projects in the area of personalised medicine between the EU Member States and
regions, associated countries and international partner countries. It would be the successo
initiative of the Horzion2026unded ERAPerMed partnership and also build on the
Horzion20206funded actions in support of the International Consortium for Personalised
Medicine (ICPerMed) led by several EU Member States. Based oantliee results and
experiences with ERAerMed, the proposed HE partnership would continue to align
national research strategies, promote R&l excellence, reinforce the competitiveness of
European players in personalised medicine and enhance the European collaboration with
non-EU countries, including by supporting collaborative innovative research projects through
joint transnational calls for proposal#t would be established as -fonded or ce
programmed partnership programme, starting in 2023.

Innovation Procurementnnovation procurement is a mean to drive innovation from the
demand side. Procurers (e.g. health care providers) are potential buyers of innovative
solutions to public health interest needs that are not yet available, or in insufficient quantity,
on the narket. Innovation procurements can initiate innovation through the purchase of R&D
services, when market solutions are missing, or boost the marketing of existing solutions for
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early adopters. Innovation procurement can then open market opportunitiearéqean
companies, including SMEs.

4.5 Unlocking the full potential of new tools, technologies and digital solutions for a

healthy society

R&l is needed on the large spectrum of tools and technologies fanduacal research,

prevention, diagnosis, thgma and monitoring. Managing benefits and risks of new

technologies and due consideration of aspects of safety, effectivenesspertaility,
appropriateness, accessibility, comparative valdeed and fiscal sustainability and issues of
ethical, sociedl and legal nature will be crucial in order to translate these innovations into
health policies, health and care systems, and clinical practice responsibly. Moreover, cross
sectorial R&I could address specific unmet needs for health tools, technolodielsgaal
solutions with limited commercial interest. Artificial Intelligence technologies have recently
shown great promise for analysing high volumes of health data, with high potential for
advancing biomedical research, personalised medicine and lcaeatthand for supporting
health care systems in their clinical, organisational and logistical functions.

This R&I orientation will support activities aiming at:

1. New tools and technologies for biomedical research, prevention, diagnosis and therapy of
diseass and tools for monitoring diseases as well as treatment progression are designed,
developed, tested or validated for the benefit of patients and the health and care systems,
including nanomedicines, advanced therapies, medical devices, digital solutions,
Artificial Intelligence applications roboticspmics and other datdriven interventions
and procedures.

2. Health data accessibility and interoperability across the EU, including the free flow and
secure exchange of health data, leaning on existing résedrastructure® as well as
the creation of a European health cloud(s) for research purposes.

3. Improved riskbenefit ratio of the developed innovative tools, technologies and
approaches owing to powerful digital solutions using and processing big ddtatter
detection, diagnosis and monitoring of disease, includingwedt data, for efficient
value assessment.

4. Efficient upscaling and production systems, including advanced manufacturing
techniques, enabling targeted and personalized health iniensent

5. Improved health technologies and interventions based on digital solutions, which support
timely health information and secure use of health data.

6. New datadriven approaches, computer models asdnulations and other digital
solutions are developedranslated and optimised for the prevention, health care and
personcentred care, including smart data infrastructures arob8éd data analytics.

Areas of Interventiori’ This challenge will benefit from R&I actions under several Areas of
Intervention (Aol) of cluster 1 but the centre of gravity lies with Abl. 2. 5 * Tool
Technol ogies and Digital Solutions for Healt

4 Such as the European Lifcience Infrastructure for Biological Information (ELIXIR: https:/ekixir
europe.org/)identified by the European Stegly Forum for Research Infrastructures (ESFRI)

47 Areas of intervention are set in the proposed Specific Programme of Horizon Europe.
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Crosscluster issuesSynergies with otheclusters could be explored through broad cross
sector al coll aboration, I n particul ar wi t h
digitalisation of the health sector, incl. health technologies, medical devices and key enabling
technologies; assistedgutonomous, independent and empowered living; smart homes;
decision support systems; health impact assessment (e.g. related to consumer products,
working place innovation). Moreover, R&I actions under cluster health may be inspired by
research achievemenisder pillar 1 (Open Science) or may benefit from folomvsupport

under pillar 3 (Open Innovation).

Innovation Procurement Innovation procurement is a means to drive innovation from the
demand side. Procurers are potential buyers of innovative swutid public interest needs

that are not yet available, or in insufficient quantity, on the market. Public procurements can
initiate innovation through the purchase of R&D services, when market solutions are missing,
or boost the marketing of existing gbbns for early adopters. Innovation procurement can
then open market opportunities for European companies, including SMEs.

4.6 Maintaining an innovative, sustainable and globally competitive health industry

There is a need for crosectorial R&I (integating medical technologies, pharmaceuticals,
biotechnologies, digital health and eHealth technologies) to strengthen the single market,
including by implementing the Digital Single Market strategy, supporting the standardisation
policy, driving innovationfrom the demand side and providing evidence and guidelines for
stakeholders and regulators to ensure -tgkeof innovations supports fiscal sustainability
while protecting access.

The health sector is subjected to strict regulatory requirements thateirtigodemonstration

of clinical benefit(s) and safety. This means additional development steps, uncertainties and a
longer time to market. Support to studies for health assessment procedures, clinical
performance demonstration, quality assurance schentgksstandardisation are therefore
important elements.

This R&I orientation will support activities aiming at:

1. Efficient innovation management strategies, including intellectual property, to translate
breakthrough technologies into health care applications.

2. Efficient collaboration with regulatory authorities and health care providers for an
optimal time to patient access.

3. Novel methodologies and metrics adapted to new tools, technologies, digital solutions
and interventions for their assessment, validatiahteanslation into health care practice,
including ethical aspects, their societal effects and integration into regulatory frameworks,
and for allowing swift access by health care providers, patients and healthy citizens.

4. Regulatory authorities supporteditiv better methodologies and interdisciplinary
approaches to assess new health technologies and interventions.

5. New European standards and quality assurance schemes developed for submission to
standardisation bodies and implementation by stakeholders.

6. Safeand clinically validated tools, technologies and services developed and delivered by
European health industry that meet the needs of citizens, patients, health care providers
and systems.

7. Greener pharmaceuticals and health technologies.
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Areas of Intervenbn: All R&l areas of cluster 1 are concerned but the centre of gravity lies
with Aol 1.2.5. “Tool s, Technol ogies and Di
closely Ilinked to Aol 1.2.6 ‘Health Care Sys

Crosscluster issuesSynergies wth other clusters could be explored through broad eross
sectoral <coll aboration, in particular with <c
R&l infrastructures (pilot plants, testing and simulation facilities, open innovation hubs);
additive manufacturing (3D/4D printing) and other production technologies (incl.
biomanufacturing); safe, smart and sustainable materials. Synergies could also be explored
with pillar 3 “Open I nnovation”, in pdrticul
that supports breakthrough and risky innovations.

European Partnershiphei Heal t h I nnovation partnershipo
will provide a crosssectoral collaborative platform bringing the pharmaceuticals, diagnostics,
medical devices, imaging and digital industries together with public stakeholders. It will
contri but e sEnaplimg thadigital irankfogrmation ofhtalth and care in the

Digital Singlemarkét by supporting precompetitive R&lI
accelerating the development of peepéntred health care innovations that can be taken up

in health and care systems. It intends to oveedarriers that prevent exploiting the full
potential of digitalisation and data exchange, through standards, methods and tools for
interconnectivity and interoperability as well as to deliver tools, data, platforms, technologies
and processes that enalihe delivery of innovative health products and services to predict,
prevent, intercept, diagnose and manage diseases more efficiently, that meet the needs of the
end users and payers. A strong synergistic link will be created with the European partnership
on ' isale qeovation and transformation of health systems in a digital and ageing
society’ |, thereby warranting the useful ness
developed health solutions into public health systems. This partnershiful e the
successor initiative of the IMI2 partnership programme based on Article 187 TFEU. It will be
launched in 2021.

Innovation Procurementnnovation procurement is a mean to drive innovation from the
demand side. Procurers are potential buyernsiradvative solutions to public interest needs
that are not yet available, or in insufficient quantity, on the market. Public procurements can
initiate innovation through the purchase of R&D services, when market solutions are missing,
or boost the marketinof existing solutions for early adopters. Innovation procurement can
then open market opportunities for European companies, including SMEs.

5. European Partnerships

Partnerships provide mechanisms to consistently aggregate R&I efforts into more effective
responses to the policy needs of the Union, developing close synergies with national and
regional programmes, bringing together a broad range of actors to work towards a common
goal, and turning R&I into socieconomic results. As such, they are powerfatriiments to
address global challenges by translating common priorities into concrete roadmaps and
coordinated activitiesEU-funded health R&l played a pioneering role in establishing and
testing first approaches and forms of cooperation between puldiprarate funders, both
within Europe and at international level. Under the previous R&I programme, Horizon 2020
(20142020), 36% of the budget allocated to collaborative health R&l was invested through
European health R&lI parm.nerships (€2.680bn o
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For the requested rationalisation and reform of European partnerships under Horizon Europe,
the following two considerations were taken into account under Cluster Health, mainly to
increase the openness and reduce the number of partnerships:
1. Wideningthe scope and/or objectives of partnerships, e.g.
- to facilitate the participation of low performing countries
- to extend private sector participation and improve leverage of funding
- to set the ground towards better uptake and systemic impact of related R&l
2. Discontinuation and merging partnerships
- to simplify the funding landscape, improve coherence and increase transparency
- to create (additional) economies of scale

Following these considerations, the following five-foaded European partnerships are
proposed for the first four years of Horizon Europe:
1. “ L a+scgle innovation and transformation of health systems in a digital and ageing
society”™ (as of 2021);

2. “Chemicals risk assessment” (as of 2022);
3. “Transl ational heal th research” (as of 2C¢C
4. “PResonal i sed Medicine” (as of 2023);

5. “Rare Diseases” (as of 2024).

In addition, two institutionalised European partnerships (based on Article 187) are proposed
in thea r eFastef development and safer use of health innovations for European patients,
andd o b al sétbyahe tedistator:

1. “E8B8frica research partnership on gl obal h €
(as of 2021);
2.“l nnovative Health Initiative” (as of 2021

On the one hand, These partnerships provide significant leveragevedtnrents and
alignment on common priorities which allow sharing expertise, resources and the financial
risks involved and thus achieving critical scales that a single member state or company would
not be able achieve alone. On the other hand they allmmgaawareness and attracting
interest from policymakers, stakeholders and the wider public as well as gaining support
from additional partnersAs opposed to regular calls for proposals, a European partnership
can bring together a broader spectrum akeholders, both private and public, to align
agendas across industrial sectors and/or public policies with a higher level of commitment
and over a longer timscale to implement activities needed for major changes and impacts.
Regular calls for proposaisill neither achieve the same level of coordination, alignment or
integration nor allow the same level of sharing of resources, responsibilities and financial
risks involved. This is particularly true in cases where the number of disease cases (individual
patients) is low, such as for rare diseases, or in cases where the market prospects (return of
investments) do not match the financial risks involved, such as for poetatgd and
neglected infectious diseases. Moreover, maximizing the impact on title dec weltbeing

of citizens, patients or health systems requires building a-tkmng strategy and annual
programming for a wide range of activities including research, innovation, networking,
training, demonstration and dissemination, which is not ipessthrough traditional
collaborative projects.
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6. Missions

One of the main novelties of Horizon Europe is the introduction of missionsamgition,
high-profile initiatives which will put forward concrete solutions to challenges facing
European citizens and societies. Missions are currently in the processgtibBned within
five areas:

adaptation to climate change including societal transformation;

cancer;

healthy oceans, seas, coastal and inland waters;

climateneutral and smart cities;

soil health and food.

= =4 =4 =2 9

Accomplishing missions will require a cresstting approach, drawing on research and
innovation activities defined not only through individual Clusters, but across Horizon Europe
and beyond. Research and innovation activities within this Cluster thragheapotential to
support missions in all ahe abovementioned areas. The synergies between each mission
and cluster will be further explored as possible missions take shape.
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ANNEXHORI ZON EUROPE CLUST

CULTURE, CREATIVITY AND INCLUSIVE
SOCIETY

1. Global Challenges and Their Drivers

The EU stands for a unique way of combining economic growth with high levels of social
protection and inclusion, shared values including democracy, human rights, and the richness
of diversity. This model is constantly evolving and needs to deal with @éeiehes from
amongst other things, demographic change, globalisation and technological change.

Activities in Cluster Culture, Creativity and Inclusive Society focus on challenges pertaining

to democratic governance, cultural heritage and the creative@mgpsocialand economic
transformations. The challenges are interconnected and have been chosen because they
respond to the most pressing social, political, economic and cultural concerns and
expectations of European citizens. They provide a clear picfuwhat benefits citizens and
different stakeholders can expect from R&I actions supported under this cluster. The key R&l
priorities will respond to the following challenges:

1) Enhancing democratic governance

Democracies are more fragile and more vidbée than in the pasthe Freedom in the

World Report (2018) shows that democracy across the globe faces its most serious crisis in
decades. At the same time, various European surveys show declining levels of trust to the
political institutions of demoercy. In terms of legitimacyhere are signs of a potential a shift

from governance based on expertise, multilateralism, and consensual policymaking towards
majoritarianism, unilateralism, nationalism, and polarization. Relevant research can support
policy action in favour of democracy, its stability, and its further development with a view to
enhancing representation, participation, openness, pluralism, tolerance, the effectiveness of
public policy, nordiscrimination, the protection of fundamental righisl the rule of laf¥.

2) Promoting Cultural Heritage

Cultural heritage is the expression of the ways of living a society has developed by common
values, traditions and beliefs and the different influences it has been exposed to and absorbed
over time. Itgives a sense of belonging to people and anchors our societies into their past
while allowing them to project themselves into the future. Opinion surveys show that cultural
heritage is important for the overwhelming majority of European citizens, whdealsve

that public authorities should allocate more resources to its protéctionThe EU’ s “ Un i

48 Merkel W. (2019) Past, present and future of Democracy: A Policy Review of Framework Programme
Projects. DG RTD/EC.
49 Special Eurobarometer 466 (2017) on cultural heritage
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Diversity” motto finds a tangible expressi
monuments, cultural landscapes, artefacts, museums, archivesd| as languages, customs,
traditions, and values all make up the rich tapestry of European cultural heritage. This makes
Europe a vibrant and unique place to tackle future challenges based on its creativity, excellent
research, sustainable cultural teaniand cuttingedge technologies.

Cultural Heritage needs to make the best use of the opportunities brought by the digital
transformation. It needs to combine traditional craftsmanship, cutting edge and digital
technologies for the preservation and resdion of cultural goods with innovative
techniques in the cultural and creative industries with a view to the creation of jobs, growth
and wealth.

3) Management of social and economic transformations

Together with other challenges like climate charnfe,transition to a low carbon economy
and demographic developments, technological advancements pose multidimensional social
(economic, ethical, cultural and political) challenges. In the realm of work, productivity and
welfare, as well as in the way wevdi and learn, the impact of automation could be
substantial. A full deployment of existing new technologies in the production process could
lead to automation rates of one third to two thirds of today's ®skscording to other
estimates, approximately4% of jobs in the OECD countries are highly automatable,
equivalent to 66 million job3! At the same time, there has been an increase in income
inequality and labour market polarisation, and a slowdown in convergence in income and
employment in most Europa countrie¥. Inequalities threaten social and territorial
cohesion and economic growth. They also create obstacles in participation in political life and
can thus undermine the stability of democracies.

In recent years, Europe experienced the arrivahahcreasedumber of migrants, including
asylum seekersMigration has become a crucial issue for Europe, one that is likely to
dominate policy and political agendas for many years to come. Migration is a challenge
requiring comprehensive and coordirthteuropean responses, both inside and outside the
EU, involving Member States, EU actors, as well as local and regional authorities, civil
society organisations and economic and social partiéwes.task of research is to better
understand migration in dajpal and EU context and assist in its governance and enhance
integration. It can enhance policieg providing evidence on the causes and consequences of
the phenomenand facilitate timely response by identifying trends and suggesting possible

Sonkoly, G andVabhtikari, T. (2018) Innovation in Cultural Heritage Research: For an Integrated European
Research Policy. DG RTBC.

50 See in particulaEuropean Commission (2018), Employment Sadial Developments in Europe (ESDE)
Annual Revi ew, “The new worl d o f wor k: Bey
https://ec.europa.eu/commission/news/employragigtsociatdevelopmenteurope2018jul-13_en

" Nedel koska, L. and G. nQuisktiidnhis @(2@1l1&)n,d ‘“tAuwti mmatgi"qg (
and Migration Working Papers, No. 202, OECD Publishing, Paris.

52 Eurofound (2017), Income inequalities and employment patterns in Europe before and after the Great
Recession, Publications Office of tharBpean Union, Luxembourg.

Kvist, J.(2016) Fighting Poverty and Exclusion through Social InvestménEuropean Research Perspective.

DG RTDEC;

Allimendinger J.(2015) An ever closer union among the peoples of Eurepasing inequalities in the EU dn

their social, economic and political impacts. DG RED.
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policy soutions. Research should contribute to integration, through dispelling myths and
biases®.

2. EU Policy Objectives

Cluster 2 Culture, Creativity and Inclusive Society aims to foster greater understanding of a
culturally and socially rich and diverse Europed show how it can benefit most from
adopting new paradigms, and policies for change in a context of fast paced transformations
and international interconnectedness. Although the challenges are great, so too are the
opportunities to turn these into stgths through European cohesion, convergence, diversity
and creativity across all areas of the economy, society, culture and governance.

Thus, there is a need for research and innovation that increases our knowledge about the
current developments of Eurape societies and that directly develops solutions for the
future. To promote new thinking and provide solutions to social and economic challenges, the
cultural and creative sectors should be integrated in research and innovation processes.
Approaches shodl be interdisciplinary, inclusive, crossectorial, crossational, and
comparative allowing the identification of change factors while elaborating innovative
theories, applications and policy recommendations for moving forward. In doing so, they
should &0 make best use of the ongoing big data revolution in the social sciences and the
humanities.

Cluster 2 will address EU priorities on Democratic Change; Jobs Transformation, Growth
and Investment; Migration; Justice and Fundamental Rights; A Deepdfaareat Internal
Market; Making the EU a Stronger Global Actor; Cultural Heritage.

3. Targeted impacts
Delivering on Horizon Europe’s impact pathwe
Society strategic R&I activities will:

1 Support policy actionin favour of democracy, its stability, and its further
development with a view to enhancing representation, participation, openness,
pluralism, cultural participation, respect of diversity, sbscrimination, the
protection of fundamental rights and thuerof law.

Help tackle political extremism and polarisation and restore trust to governance.

Help protect historical sites and monuments, cultural landscapes, artefacts, museums,

archives, as well as languages, customs, traditions, and values

Support EUmigration and mobility policies, both internal and external.

Help reverse social, economic, cultural and political inequalities and their causes and

promote gender equality.

9 Assess and respond to the social, ethical, political and economic impactseo$ dfiv
change (technology, globalisation, and changing demographics) in the wide variety of
social, economic and territorial contexts in Europe.

1 Contribute to a comprehensive European strategy for inclusive growth and upward
convergence in employment armot&l affairs.

= =4

= =4

53 King, R.and Lullg A. (2016) Research on Migration: Facing Realities and Maximising Opportunities. DG
RTD;
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1 Create high quality new knowledge, foster its diffusion and improve its take up in
policy making.

4. Key R&l Orientations

R&l activities in this Cluster will help develop social, political and economic analysis,
evidence based policy remmendations, innovations and foresight in all (three) Key R&l
Orientations outlined below. New statistical tools and methodologies will be also developed,
more easily accessible and comparable at EU level and with a ¢pettedarity in terms of
findings (with due focus to distribution and territorial impacts)

In this context the Cluster will:

9 Build up evidence and policy recommendations on enhancing democracy and good
governance;

1 Elucidate the societal including political, ethical, cultural, gender and econofreéfects
of technological advancements and the impact of drivers of change (such as globalisation,
ageing etc.) on jobs, skills, education, productivity, income, wetfadeinequalities.

1 Develop evidencéased policy recommendations on how economic sectors, including the
cultural and creative sectors and the social economy, can address social and economic
transformations.

1 Help develop evidence based policy responsesnfdusive growth and upward soeio
economic convergence. Buttress the EU s re€
shocks.

1 Develop and test innovative approaches that address social challenges, including via
experimentation, behavioural studies aadial innovations.

1 Contribute to the implementation of internationally agreed agendas (SDGs, decent work
agenda, etc.) and the promotion of EU core values;

1 Support the implementation of robust evidebesed strategies in the management of
mobility and migation and the integration of migrants in European societies.

1 Promote the value, monitoring, protection, access to and sustainable use of European
cultural heritage and its contribution to the cultural and creative sectors.

1 Build evidence of the innovatiocapacity of cultural and creative industries and their
role as innovation triggers in other economic sectors as well as other societal domains.

4.1. Democracy and Governance

The implementation of the research activities will assist in thénvigoration and
modernisation of democratic governance. The aim is to develop innovations, policies and
institutions that expand political participation, social dialogue, civic engagement and gender
equality. Activities will also enhance transparency, the effectseoépublic policymaking,
accountability and legitimacy and will equally improve trust in democratic institutions,
safeguard liberties and the rule of law, and protect democracy from multidimensional threats.
Rich historical perspectives will set the rfra for soundly understanding present
developments and the help the mapping of future pathways. In the medium to long term, the
knowledge, data, scientifically robust recommendations and innovations generated will
enhance decision making on all aspectsveieto democratic governance:
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R&I will support and strengthen core democratic values. While enshrined in international,
EU and national laws, pluralism, tolerance, faiscrimination, justice, solidarity, human
dignity, are all concepts that require a giereanalysis of the dynamic meaning they have

in our societies. This includes the analysis of the changing practices through which such
meanings emerge and are sustained.

Research will also serve to foster awareness and exercise of democratic rigimiseence e
active citizenship (including from the perspective of vulnerable and upgezsented
groupsy. It will help restore trust in governance, close the gap between perceptions and
reality, and respond to threats to the electoral process and denidcpativities will
empower citizens to manage better their personal data, including data created and/or
accessed by public administrations.

Knowledge generated should allow the formulation of policy recommendations in support
of transparency, responsivenesaccountability, inclusiveness and effectiveness of
democratic governance at all levels.

Similarly, activities in the Cluster will feed into EU policies on the protection of
fundamental rights and the application of the rule of law.

R&I will help addres the impacts and explore the potential of technological and scientific
advancements, including big data, , online social networks and artificial intelligence on
democracy. It will also aim to increase transparency and accountability of governments
and leda to the development of strategies to counterbalance disinformation and the
manipulated polarisation of public opinion.

As such, it will also help assess the state of safeguards of democratic systems, analysing in
this context the role of media, includidggital media. Research will also help understand
social network communication and build on education and media literacy as gateways to
democratic participation. Knowledge generated will lead to policy recommendations
regarding the role of digital techmay in participatory democracy and active and
inclusive citizenship.

R&I will also target culture's value to democracy, by analysing relationships between a
number of cultural and democratic dimensions such as active cultural engagement and
democratic openess; political engagement; trust in society and-bihg.

R&I will investigate theways public decisions are taken based upon the interplay of
available information, the role of evaluations and experimentations and public perceptions

Finally, activities funded under this R&I priority will systematically analyse the impact of
economic and sociepatial inequalities on political representation and participation and
explore ways to reverse negative trends.

54 Ensurethe equal enjoyment of all human rights and fundamental freedoms for peritbrdisabilitiesas per

the UN Convention on the rights of persons with disabilities.

% Merkel W. (2019) Past, present and future of Democracy: A Policy Review of Framework Programme
Projects. DG RTD/EC

Kepel G. and Rougier B. (2016) Addressing terraim: European Research in Social Sciences and the
Humanities in Support to Policies for Inclusion and Security. DG ETD
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4.2 Cultural Heritage

The implenentation of these research activities will result in better access, understanding of
and engagement with cultural heritage. They will support the emergence of a sense of
belonging based on the common roots and riches of the diversity of European cultural
heritage. R&I results will contribute to European integration by providing better, wider and
more equal access to culture, cultural heritage and the arts. Knowledge generated will support
the emergence of new forms of cultural expression, at the crods beaween different
creative sectors. Horizon Europe activities will also enhance the governance of European
cultural heritage institutions and networks. Most importantly, they will improve protection,
enhancement, conservation and more efficient restaraif European cultural heritage.
Research activities shall increase the quality standards for conservation and restoration of
European cultural heritage. R&I will provide solutions for making the EU a world leader in
cultural heritage conservation teclhogies, management, digitisation and curation of digital
heritage assets. Supported activities will provide research and innovation for developing
sustainable and inclusive cultural tourism in Europe. They will also increase capacities for the
protection & endangered cultural heritagad deployment of preventive measures against the
illicit trade in cultural goods. R&I will also help the preservation of endangered languages.
Finally, R&l will support sustainable growth and job creation through contrigputiina
European industrial policy for cultural and creative industries including design.

T Support the EU’ s policy objective in mo
cultural heritage, fostering cultural and creative sectors and promoting cultural
diversty.

1 Share and boost access to and participation in cultural heritage through innovative
approaches, new and emerging technologies, including digitisation and increased
cultural literacy. Support the use of digitised historical collections and archives for
groundbreaking new interpretations of the past.

1 Build on the role of intangible heritage (e.g. crafts, festivals, music, dance etc.),
traditions, values and identities and new forms of cultural expressiothe
development of new approaches for moreesole, and sustainable societies.

1 Promote new educational and training pathways and skills to make the existing
cultural heritage protection practices compatible with societal transformation (data
society).

1 Promote policies and projects leading to engumgender equality in the cultural
heritage sector.

1 Investigate the social construction, usage (and reflexive character) of cultural heritage
at the national, European and international levels.

1 Develop cuttingedge conservation and restoration technologied methodsand
provide innovative, integrated, sustainable and participative management models.

9 Connect cultural heritage with the creative and cultural sectoith a view to
spurring inclusive growth, jobs, social cohesion and diversity.

1 Break the bandaries between creativity, production, promotion and access to content,
innovative business models and technological advances in the cultural and creative
sectors and link analogue and digital heritage and intercultural cooperation.
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1 Research old and neferms of cultural and artistic expressitm promote tangible
and intangible heritage and intercultural cooperation and valorise traditional skills and
reuse existing assets.

1 Provide research capacities for European cultural diplomacy and for undergimsing
European Union's leading role in international cooperation for preventing and fighting
illicit trafficking in cultural goods and for the protection of endangered cultural
heritage, also in conflict zones.

1 Develop new approaches, concepts and pracficesustainable, accessible and
inclusive tourism, including cultural tourism.

1 R&l will contribute to sustainable development through research and innovation for
the conservation, safeguarding, developing and regeneration of cultural landscapes.

4.3 Socialand Economic Transformations

The implementation of these research activities will contribute comprehensive European
strategy for inclusive growth, ensuring no one is left behind, including through the
accumulation and preservation of human capital in the face of old and new risks. It will
equally support productivity gains and social and eoan resilience. Activities will support

the governance of migration and the integration of migrants and populations of immigrant
background. They will also contribute to EU migration and mobility policies, both internal
and external. The overall knowledgenerated will feed into the design of institutions in line
with the above mentioned objectives and will facilitate the assessment of policy needs and
outcomes in the field of the societal and economic transformations.

T

Research will support policies forclusive growth and upward convergence via a strategy

of social and economic investments, structural reforms and productivity enhancing
policies in |Iine with the European Pill ar
inclusive and sustainableayvth.

Research will also assess the role of specific sectors as relevant, including cultural and
creative sectors and the social economy, foc

Similarly, activities will help reverse inequalities, develop humapital, increase equal
opportunities and tackle social exclusion taking into account-temmy trends and risks

with a view to advancing the EU’ s empl oyme
R&I wi I | boost the EU’ s fkeggoacedonomicttendsand ni t or
better anticipate needs and developments. Such information is needed e.g. for strategies

for inclusive education, training and lifelong learning for high value added skills, which

can facilitate social mobility and econongimowth.

Another objective will be to assess the multidimensional impacts of globalisation,
demographic changes and technology, including digitalisation and automation, on the
future of work and skills needs, productivity, employment, taxation, welfara@alsoc
services and the public sector; in the wide variety of social, economic and territorial
contexts in Europe.

Gender equality in all social, political, economic and cultural domains shall be covered.
Addressing intersections between gender and othealsoaiegories, such as disability,
sexual orientation and ethnicity, will also be a focus.

Equally, activities wildl facilitate the EU
economic competition with a view to fairness as well as economic and sastainability
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and resilience (integrating a territorial dimension). The goal will be to strengthen
resilience through shock absorption mechanisms including at EU level via fiscal,
monetary, social protection, labour market and macro prudential policies.

1 Activities will bring the benefits of digital transformation to education and training, by
making optimal use of emerging technologies (such as Al, data analytics or blockchain).
They will support innovative learning environments and provide teachersduwétors
with the adequate skills, knowledge and awareness of opportunities.

1 R&l will support the digital transformation and modernisation of public administrations
and help them meet citizens' and other stakeholders' expectations regarding user
centricpersonalised service provision, including where service provision is threatened by
social or spatial challenges.

1 Activities in this R&I orientation will also support EU migrati@md mobility policies
Research will focus on analysing past and currenaihyos of migration and integration,
future trends and projections, societal impacts of migration of refugees and other migrants,
and the effects of migration policies. It will help understand and address drivers and
transformations underlying migration. #hdties will contribute to strengthening mobility
and migration governance in Europe and globally, by improving the quality of the data
landscape and evidenbased knowledge.

European Partnerships

A partnership approach is used in case it will moreatiifely achieve objectives and targeted
impacts than regular calls for proposals of Horizon Europe. Thus, European Partnerships
shall be established for addressing European or global challenges only in cases where they
will more effectively achieve objegts of Horizon Europe than the Union alone and when
compared to other forms of support of the Framework programme.

The following areas for future partnerships with a lead under this cluster have been identified:

1 Linking the past to the future: cultufa¢ritage and the cultural and creative sectors
1 Social transformations and inequalities

Missions

One of the main novelties of Horizon Europe is the introduction of missionsamgition,
high-profile initiatives which will put forward concrete solutiorie challenges facing
European citizens and societies. Missions are currently in the process of being defined within
five areas;

adaptation to climate change including societal transformation
cancer

healthy oceans, seas, coastal and inland waters
climate-neutral and smatrt cities

soil health and food

= =4 =4 =2 2
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Accomplishing missions will require a cresstting approach, drawing on research and
innovation activities defined not only through individual Clusters, but across Horizon Europe
and beyond. Research amthovation activities within this Cluster thusvagthe potential to
support missions in all of the abeweentioned areas. The synergies between each mission
and cluster will be further explored as possible missions take shape.
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ANNEX 3 - HORIZON EUROPE CLUSTER 3
CIVIL SECURITY FOR SOCIETY

1. Global Challenges and their Drivers

Security is one of the main concerns for th
priorities for the Commission. While the threats of terrorism and crime agagngttliemain

serious, challenges like cybattacks are requiring coordinated responses and novel concepts.

I 11 egal mi grati on caused by ongoing i nsecu
neighbourhood as well as an increase of legal movements of pensdrgoods are requiring

new technological solutions to allow for more efficient and better integrated border
management. Disasters, whether natural or-made, can put at risk important societal
functions, such as health, energy supply and governmhetaim is to prevent and reduce

the loss of life, harm to health and the environment, economic and material damage from
disasters, ensure food security as well as to improve the understanding and reduction of
disaster risks and pedisaster lesson learmjn Research can play an active role in this

respect by supporting the development of innovative and collaborative solutions.

This cluster has as its vision to support wider EU responses to security challenges i.e. to
support ‘“a resi lBuernotp ea ntdh amo rper odteat Isé as We
supporting a competitive European civil security industry sector. It will address the
challenges arising from persistent security threats like terrorism and crime, including
cybercrime, as well as naturaddamanmade disasters.

As these challenges are rapidly evolving and technological progress is making a response
increasingly complex, security research can serve as a tool to move from a reactive approach
to security to a proactive approach based on fgihesand anticipation. Among other, EU
security research is a cornerstone of the Security Union enabling innovation in technologies
and knowledge and furthermore contributes to a more competitive and, when necessary,
autonomous European security industryes®arch will enable opportunities that will be
offered by emerging technologies such as e.g. Artificial Intelligence while at the same time
preventing the malicious use of such same technologies.

2. EU Policy Objectives

This cluster will support implemeritan of EU policy priorities relating to security, including
cybersecurity, and disaster risk management. In dadensure a best possible impact, the
activities under the cluster are aiming at supporting concrete EU policy as defined for each
area ofintervention:

1 R&I activities in relation to disaster risk management will support implementation of the
Union Civil Protection Mechanism, the EU Adaptation Strategy as well as of the Sendai
Framework for Disaster Risk Reduction (2€2@30) and the Paris Agement, and
related international processes such as IPCC and IPBES&ation to CBRNE incidents,

R&I will support implementation of the EU CBRN and Explosives Action Plans.

1 As regards protection and security, R&I activities will support implementafioglevant
EU policies including those developed under the framework of the European Agenda on
Security and the development of a Security Union. These include policies on integrated
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border management, the EU Action Plan on the protection of public spatieses and
instruments on protecting critical infrastructure, as well as on fighting crime, including
cybercrime and terrorism.

1 R&l activities will help to put into practice the EU Maritime Security Strategy and, as
concerns EU maritime borders, takerole in developing integrated border management.

1 Cybersecurityas addressed by the digital and privacy policy of the Union, in particular
the NIS Directive, the GDPRthe EU Cybersecurity Act, and the futurePevacy
Regulation will benefit fromR&I activities so as to keep up with rapid technological
developments and the understanding of emerging trends in thedyiain

As an overarching priority, effective support will be provided to practitioners, law
enforcement agencies, first responders aheérgpublic authorities or private entities which
are ensuring the security of European citizens, infrastructures and assets in general.

Alongside supporting EU policy responses to security challefgdsyithin this cluster will

boost the competitivenesd companies and research organisations in the EU civil security
sector and thereby strengthen the EU’s techn
so, it will also support European strategic autonomy in critical security areas such as
cybersectity; cloud services; artificial intelligence; critical raw materials and components;

EU space technologies, systems and the EU Space Programme and its components (e.g.
Copernicus, Galileo and EGNOS, SSA and GOVSATCOM).

All these activities will help to éhieve SDG 16 (peace, justice, rule of law) and other
relevant SDGs.

3. Targeted impacts
The main impacts sought are to support implementation of EU policy priorities relating to
security, including cybersecurity, and disaster risk management:

1 improved dsaster risk management and societal resilience, leading to reduced losses from
marnmade and natural disasters;

1 improved management ddir, land and sed&U external borders, leading to better
monitoring of movements across external borders and reductiiegafl movements of
people and goods across those borders;

9 better protection of citizens from violent attacks in public spaces, through more effective
prevention, preparedness and response while preserving the open nature of such spaces;

1 improved secunit and resilience of infrastructure and vital societal functions, such as
healthcare, law enforcement, energy, mobilipuyblic services, financial services,
communication and logistics infrastructures/networks, so as to minimise disruptions
including fromhybrid threats

1 improved maritime security, including from mamade and natural disasters and from
security challenges such as trafficking, piracy and potential terrorist attacks, cyber and
hybrid threats, notably through better maritime surveillancecapdbility development;

1 fighting crime and terrorism more effectively, particularly through better prevention of
criminal acts and enhanced investigation capabilities notably as concerns cybercrime;
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1 cybersecurity and a secure online environment, with eri8z public bodies and
companies empowered to protect their data and online activities.

Those desired impacts are further specified in the following section in relation to each
priority.

4.Key R&l Orientations

Within this cluster, civil security research will be progressively framed under the wider
umbrella of a capabilitpased approach to capacity building in the security sector. This
approach focuseR&l activities as a contribution (notably, but not exclety through
technology) to fill gaps in capabilities. It is for poliayakers and practitioners to identify
those gaps and resulting requirements, and in such a way that ensures they reflect national
and the shared needs at EU level. The process foimgfmd implementing R&I activities

in this cluster needs to recognise that Member States have the front line responsibility for
security but cannot address transnational threats in an optimal way when acting on their own.
R&l can support this process, lading by improving cooperation and exchange of
information, and by increasing knowledge about relevant human and societal factors. EU
level R&I to fill capability gaps reduces risks of fragmented approaches and promotes better
use of standards and resasggcthus increasing the impact of EU responses.

An integrated approach is needed so as to take into accounteshoreeds stemming from
fastchanging security threats but also to promote a proactive anticipatory culture to address
longerterm scenariosf future threats and mega trends.

In the field of security research it is particularly important to take into account human factors

and the societal context, and to ensure the respect of fundamental rights, including privacy
and protection of personal tdaand to engage citizens and communities in the process of
making society more resilient via R&nabled technological, naachnological and social
innovation.. Furthermore, improved knowledge of relevant human and societal factors can
better achieve thdesired impacts. In this context, the Commission intends to continue to
require that applicants complete a ‘Societal

Account will be taken of the gender dimension, notably as part of R&I relating to tremhum
and societal context of security and of disaster resilience and response.

Avalilability of and access to threats, risk and resilience knowledge, preparedness scenarios
and dataneeds to be enhanced to strengthen capacities to forecast and to regpovith an
practitioners’ i nvol vement (e. g. knowl edge
representing simulated scenarios. If possible, specific European research infrastructures,
including those of the European Strategy Forum on Research Inftastisi (ESFRI),
contributing to the identified challenges will be harnessed and new capabilities will be
developed as needed.

4.1 Disasterresilient societies

This priority aims toallow for reduced losses from disasters, both in terms of impact on
citizens and of environmental, economic, material and immaterial damage, in particular in
vulnerable groups and areas, including heritage sites.

Disaster risk management can be improved through related R&I activities. This includes a
better understanding of tligsaster management cycle for incidents with a high impact but a

| ow probabil it yHio/fHIoLcPc'uervreenntcse) .( “Ilno t hi s cont
societal risk awareness, prevention and preparedness, including through early warning and
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alert systens and a capacity to be better prepared and able to respond to natural and man
made disasters

With the help of enhanced technological solutions and concepts, relevant communities can be
better involved in the development and implementation of plans suppoosteffective risk
reduction and societal resilience, including for the evacuation of vulnerable populations.

An improved response to disasters requires better tools and procedures for the coordination of
crossborder incidents, more integrated anteroperable technologies, tools and methods to
support emergency procedures which are developed with all relevant actors. Finally, research
can lead to the creation of standards on thddyél for response and emergency planning.

Targeted R&l tackles osssectoral and multilevel governance on disaster risk management

at EU level which manages also traafés in policymaking. This includes not only civil
protection as such but related areas such as land management, agriculture and rural
development, asvell as environment, climate and energy. It will further contribute to the
creation of methodol ogies to be Asafrasuitefd f or
improved knowledge of human and societal factors,-gssister recovery will respetocal
communi t i e-Bistoricadsesat Valeds iag well as quality standards for cultural
heritage sites.

More specifically, there araefsodrn eanteaocwiett |
require more targeted R&l:

a) chemical, biological, radiological, nuclear and explosive (CHRMcidents

There is need for a deeper understanding of CHRMks as well as for the creation of
specific measurements, including standards and certification for detection equipment,
better comparability of data, both within EU and beyond.

CBRN-E incidents create unique risks also for first responders. Security research can help
mitigate such risks by identifying and filling gaps in capabilities for response, mission
critical communicabn and protection equipment for first responders. In addition projects
will focus on capabilities for detecting and evaluating threats and incidents, or detection
and triage of victims lead to an enhanced preparedness for and response to incidents.

R&l should further explore methods for seamless cooperation between relevant actors
(e.g. law enforcement and civil protection authorities, health), including strengthening
internatexternal links (EU CBRN Centres of Excellence Initiative) and with key
internatonal partners (NATO, OPCW, Interpol).

b) climaterelated risks and extreme events, such as fires, droughts, floods, heatwaves and
storms

A consequent improvement in climate risk management will rely on more exact

forecasting and understanding of climate change related risks and vulnerabilities,

including their application within emergency planning. This is to be explored in

connection witha generally more flexible adaptation to climate change impacts, including

cascading and spitiver effects and improved crebsrder management, both within the

EU and at wider transboundary levels, of new and emerging climate change induced risks

and impats.

This includes scienem-practice knowledge exchange and use of sustainable; cost
effective and inclusive approaches, like natoased solutions.
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c) geological disasters, such as earthquakes, volcanic eruptions and tsunamis

Given the devastatg potential of such disasters, R&l needs to support better preparedness
for and response after such events. This includes better and technologically advanced civil
protection capacities, notably faster detection and evacuation of victims.

d) pandemis and emerging infectious disea@Ses

The most critical part in fighting pandemics and infectious diseases is earlier detection of
outbreaks. Here exists a big potential for improvement via targeted R&I. Besides the
detection, projects can explore ways tttdrerespond, for example by European Pandemic
Preparedness Plaisnformed by scenario development, enhanced capabilities in case of
crossborder events through validating operational strategies and technologiesaaseal
scenarios.

4.2 Protection andSecurity

4.2.1 EU external borders

This priority aimsto support air, land and sea EU border management and is expected to
allow for more effectivemplementation as a result of improved knowledge about human and
societal factors underlying crebsrder threats. The European Border and Coast Guard
Agency (Frontex) will be closely associated with relevant R&I activities, taking into account
its central role- proposed by the Commission (COM(2018) 631in defining capability
requirements for the EuropeBorder and Coast Guard.

An effective border management relies on comprehensive information and its exchange
between Member States and EU Agencies. R&I will therefore enhance the interoperability
and performance of relevant EU information systems, leadibgtter and faster exchange as
well as analysis.

With specific reference to movement of persons, whether crossing borders legally or illegally,
the contribution of the European Border and Coast Guard Agency in identifying the relevant
research requirementwill be crucial. This should lead to the development of tools and
methods for Integrated Border Management, in particular to increase reaction capability and
capacity for monitoring movements across external borders. This will allow for better risk
detedion, incident response and crime prevention.

Concerning the flow of goods, projects are expected to address requirements identified by EU
customs authorities, most notably improved detection of fraudulent activities at border
crossing points and throughdhe supply chain.

56 Activities in relation to pandemics and emerging infectious diseases will complement those undertaken
under the cluster ‘Health'.
57 See the requirement for Preparedness Plans in Decision No 1082/2013/EU on sericherdevss

threats to health, as well as the link with the International Health Regulations (2005).

63



4.2.2 Protection of public spacés

The core target of this priority is improved security and public safety, while at the same time
preserving the open nature of urban public spaces. All measures to be explored by R&l in this
areashould ensure that citizens can continue their daily lives without major intrusions.

To achieve higher security for public space, research will identify concepts for prevention,
preparedness and response of urban actors (city authorities, law enforcethenities,
public/private service providers, first responders and citizens) in response to threats of
terrorist attacks in public spaces.

Technological innovations can increase the capacity to detect explosives, firearms and other
weapons, as well as CBRmaterials being brought into public spaces. In case attacks cannot
be prevented, enhanced effectiveness of mitigation measures including through strategies to
reduce vulnerability and strengthening the resilience of potential targets have the patential t
reduce the potential impacts of such attacks.

4.2.3 Security and resilience of infrastructure and vital societal funetions

Activities conducted under the umbrella of this priority will ensure security and resilience of
basic societal functions such #&ealthcare, law enforcement, energy, mobility, public
services, financial services, communication and logistics infrastructures and networks (both
physical, on ground and in space, and digital), so as to minimise societal disruptions.

In order to allow fo effective countermeasures, there is a need for better risk assessments,
especially taking into account interdependencies between different critical infrastructures and
cascading risks arising from their disruption.

To better prevent and detect attackel{iding cyber and hybrid attacks) or natural hazards as
well as to allow for quick response, R&I will bring new tools for security actors (police, relief
workers, disaster managers, crisis managers) notably in the fields of communication,
surveillance anddvanced robotics.

Technologies and also new concepts and cooperation instruments will help mitigation of
consequences and allow for faster recovery of service performance levels, including
leveraging the potentials of big data and artificial intelligence

58 This priority also relates to the intervention area 4.1 Disaetéient societies.
59 This priority also relates to the intervention area 4.3 Cybersecurity.
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4.2.4 Maritime security

This priority addressesapability requirements identified by the EU Maritime Security
Action Plan. Research activities will therefore enable better maritime surveillaske,
awareness and management of EU critical maritime infrastructure border protection and coast
guard functions. The scope of maritime security in this regard includesmada and natural
disasters, accidents, climate change as well as security thuehtas terrorism and piracy,
cyber, hybrid and CBRN threats.

The EU Maritime Security Research Agenda lays down in this regard specific areas to be
addressed, including cybersecurity, interoperability and information sharing, autonomous
systems, networkonand communication systems and mplirpose platforms.

4.2.5 Fighting crime and terrorism

This priority aims to bring improved prevention, investigation and mitigation of impacts of
criminal acts, including of new/emerging types (such as those rgsfilim digitisation).

This needs to be based on a deeper knowledge of human and social aspects of relevant
societal challenges, such as violent radicalisation, child sexual exploitation, trafficking of
human beings and cybercriminality, including suppornictims®® Research can further help

to transpose such knowledge into the operational activities of EU law enforcement agencies
and civil society organisations.

R&I will support law enforcement agencies in better tackling crime, including cybercrime
and terrorism as well as the different forms of serious and organised crime (such as
smuggling, money laundering, counterfeiting of products, drugs trafficking, environmental
crime or fillicit trafficking of cultural good8) by developing new technologies, teand
systems (including digital tools, e.g. artificial intelligence). This refers especially to
capabilities to analyse in nesgattime large volumes of data to forestall criminal events, or

to combat disinformation and fake news with implications émusity.

In addition to improved knowledge and prevention, projects will deliver operational tools for
enhanced criminal investigation capabilities for law enforcement agencies. This covers a
broad range of activities from forensics, big data managemerihetoinvestigation of
cybercriminal activities, improved creb®rder cooperation and exchange of evidence.

With regards to CBRME threats, R&I allows to generate knowledge for coutgerism on
the continuously evolving methods related to dangerousnichés, and the development of
technologies to counter and respond to related incidents.

4.3 Cybersecurity
Supported by R&I under this priority, citizens, public authorities and companies, including
SMEs, will be empowered to protect their data @amiine activities notably when using

60 Activities in relation to smuggling and trafficking of persons will complement those undertaken in
relation to migration undermattheons So@irdloranhg &€¢€ondmi
Creativity and I nclusive Society’.

61 Activities in relation totrafficking of cultural goodswill complement those undertaken under the

“Cul tur al Heritage’ priority of tSheieltyster *‘ Culture,
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social media. Research will be aligned with the activities of the Cybersecurity Competence
Centre and Network of National Coordination Centres (Commission proposal COM(2018)
630¥2 will take into account activities of épilot networks of cyber competence netwoeksd

will be coordinated with the Digital Europe Programme.

This requires a resilient critical digital infrastructure, both private and public, that better
protects the Digital Single Market and the digital Id€ citizens against malicious cyber
activities, including via noligital fall-back technology and appropriate levels of systemic
redundancy. Research should strengthen European cybersecurity industrial capacities and
thus increase the strategic autonorisya-vis foreign technologies.

R&I will support in this regard use of innovative digital technologies, includinghsslfing,

artificial intelligence, cryptography, massively distributed computing and storage, as well as
guantum to increase data securégd augment cybersecurity. It will further allow for
securityrelevant innovations in the area of governance of algorithms, coding architecture and
programming languages. All these measures are aiming at defending the EUs high standards
concerning rightd privacy, protection of personal data, and the protection of fundamental
right in the digital age on the global stage.

The frequency and complexity of cybattacks from state and/or criminal actors is increasing
rapidly. R&I will therefore need to suppdhe effectiveness and coordination of measures to
respond to them.

An emerging threats in the cybarea are attacks against democracy and European societies,
including electoral meddling, fake news, and online forgeries and manipulation. In order to
allow for an adequate response for the coming years, research is necessary to better
understand the nature and source of such attacks as well as technologies and strategies to
counter them.

For all activities against cybéhreats, the architectural princgps o f -bysdeecsu rgint’'y an d
“pri-bydegi gn’  wi || be i mplemented in digital
as 5G, industry 4.0, artificial intelligence, Internet of Things, blockchain, quantum key
distribution, mobile devices and connectedperative and autonomous mobility and energy.

European Partnerships
No new partnerships are currently suggested under this cluster.

Missions

One of the main novelties of Horizon Europe is the introduction of missionsamgition,
high-profile initiatives which will put forward concrete solutions to challenges facing
European citizens and societies. Missions are currently in the process of being defined within
five areas;

9 adaptation to climate change including societal transformation

62 Theproposed Regulation is still under discussion
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cancer

healhy oceans, seas, coastal and inland waters
climateneutral and smatrt cities

soil health and food

= =4 =4 =1

Accomplishing missions will require a cresstting approach, drawing on research and
innovation activities defined not only through individual Clustets,azross Horizon Europe
and beyond. Research and innovation activities within this Cluster thraghapotential to
support missions in all of the abeweentioned areas. The synergies between each mission
and cluster will be further explored as possihissions take shape.

67



ANNEX 4 - HORIZON EUROPE CLUSTER 4
DIGITAL, INDUSTRY AND SPACE

1. Global Challenges and Their Drivers

Digitisation and technological progress, including Space, shape all sectors of the economy
and society They transform the way industry develops and produces new products and
services, as well as the way we live, work and learn, and are central to any sustainable future.
To succeed in this transition, research and innovation needs to target global ipaai®ish
autonomy in strategic value chaif¥senable production and consumption to respect the
boundaries of our planet; and maximise the benefits for all parts of society including the wide
variety of social, economic and territorial contexts in Europe.

Sufficient positive changes on these fronts can only happen by facilitating technological

progress and steering digital and industrial transformation. EU industry, including both SMEs
and large companies, therefore needs continued EU support for the develapoheiptake

of smart and clean technologies. However, the EU cannot do this alone. Partnership
initiatives could help leverage the necessary additional private and public funding and align
research and innovation priorities across Europe. Thetbr@emain challenges

(1 Although Europe has been a leading player in research and innovation across a
number of industrial sectors, this positisnmore than ever at stake and eroding.
Reliance on imported key technologiesd raw materials is compromising
Eurpe’ s aut Boowmpe’' s i nglaba ¢competitidnaconegbmedf i er ¢
with difficulties in financing highkrisk investments in complex technological
areas, including digitisatiorand circularity. It is also hampered by ageing
infrastructuresjncluding machinery that is not ready for digitisation and plants
not fit for a fully circular and climate neutral industry; and by a lack of agale
and technology diffusion capacities. Loimgestment cycleare needeth key EU
industries, notably thenergyintensive industries.

Key facts and figures

C Industry, including manufacturing, processing and construction, makes a significant
contribution to the European economy, and provides 36 million jobs, although this has
steadily declined. Manufacturing iparticular generates EUR 32 billion of added
value, a share of around 16% of total added value.

([@f

While Europe is one of the world largest marketsdigital products and services
the contribution of European industry and businesses to the worldwidaldgpply

63 The Commission unveiled preliminary recommendations of the expert group on strategic valugtishains
Strategic Forum for Important Projects of Common European Interegirepare cooilidated actio and
investment to strengthekey strategic value chainkor instance,dw-carbon Industry and Indtr&l Internet of
Things have their centre of gravity in this clustdrttps://ec.europa.eu/growth/content/strongedmore
competitiveeuindustrypresidenjunckeropen2019euwindustrydays_en
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chain has shrunk gradually over the past 20 yedvkost recently (201-18), EU
companies reduced their global R&D share in ICT industries by more th&n 8%.

C Space technologies, data and services have become indispensable in the daily lives of
European citizens: when using mobile phones and car navigation systems, watching
satellite TV, enhancing weather forecast and improving emergency services. The
value generated frorapace related activitiesis estimated between EUR 46 to 54
billion representig a share of 21% of the worldwide business. In addition, the
capacity to access and use space is a strategic asset for Europe and its Member States,
which impacts many other sectéfsand opens up many business opportunities for
earlystage and higlkech companies, especially in combination with digital
technologies and other sources of data. The EU must make the most of these
opportunities by fully developping and exploiting the potential of European Space
Programmesand its components Copernicus, EGNO& @alileo, SSA and
GOVSATCOM.

C Research and Innovation are recognised as an important source of economic growth
and competitiveness, but there isuagent need for more investmentsn Europe, in
particular in industry. Industry accounts for 64% of private sector R&D expenditure
and for 49% of innovation expendituie. The R&D conducted within the business
enterprise sector in the EU was equivalent to 1.36 % of thEEGDP in 2017,
significantly below the EU' ' s 2% target fc
Korea (3.27%), Japan (2.57%), Switzerland (2.39%) and the United States ($£97%).
In digital for example R&D intensity is about 5% as opposed to 12% in the US and
11% inJaparf?

The EU shows higher shares of R&D in mediteoh sectors (circa 40%) as
compared to USA and China (circa 20 and 30%), while lower shares of R&D i high
tech sectors are seen with respect to USA and China (circa 75 and 43%). There is a
need to intgrate horizontal industrial and innovation policies with sector/technology
specific ones, to promote the industrial transformation towards the knowledge
economy by reinforcing the presence of higbh sectors, while fostering the
modernisation of lowand mediumtech sectors and their capacity to absorb new
technologies.

(@5

([@%

EU public investment in R&D in digital technologies is 40% less than in the US; and
in critical areas, such as Attificial Intelligence (Al), public and private investments in

“Etude sur | 6®cosyst me ®l ectronique: Vue dbéensembl e,

Monde 2018 DECISION Etudes & Conseil

652018 EU Industrial R&D Investment Scorebodttp://iri.jrc.ec.europa.eu/scoreboard18.html

56 The European space economy, including manufacturing and services, employs over 230 000 professionals in a
large number of SMEs. Its value was estied at EUR 4%4 billion, representing around 21% of the value of
the global space sector. It captures around 20 % of the open world markets, and a dynamic downstream
services sector. Satellites provide immediate information in support of numerous Gldiesp

87 Refinding Industry. Report of the independent HLG on Industrial Technologies, 2018.

58 Non-EU28 countries figures are from 2015. EUROSTAT database

692012 PREDICT REPORT
http://is.jrc.ec.europa.eu/pages/ISG/documents/OnlineversionFINALPredict2012withnumbersv2.pdf
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the EU ared times less than in the US. China set up a strategy pdesupport an Al

industry worth 150 b$ including the development of Al chips. This complements the
2025 plan, which strives to secure its position as a global powerhouse itetigh
industries, ad focuses heavily on intelligent manufacturing in 10 strategic sectors.

The strategy seeks to raise the domestic content of core components and materials to
40% by 2020 and 70% by 2029. n Space, the EU government
8.2 billion in upsteam space programmes are well under half of the NASA budget,

and probably under one third of the total US space budget.

(@

SMEs tend to implement new technologies at slower rates than larger companies. For
instance, 36% of companies with-289 employees @sindustrial robots, compared

to 74% of companies with over 1000 employees. Only a fifth of EU companies are
highly digitised.

(ii) Eur ope’ s iplandtarysboundaries throughaadransformatiam that will
allow it to cope with a scarcity eésources, including energy; and to reduce its large share of
greenhouse gas emissions, pollution and waste.

An accelarating global resource consumption has increased environmental pressures beyond
sustainable levels. As a major user of natural resouirtgsstry needs to reduce its carbon

and materials footprint in order to ensure sustainability in the circular economy and to reach
Paris Agreement targets. New technologies should notably reduce energy consumption and

be part of a circular economyvalueai n whi ch wi | | contribute t ¢
in a context of increased sustainability standards.

Key facts and figures

C Industry is the third biggest contributor to greenhouse gas emissions. The latest
increase of CO2 emissions is of particulancern, considering the efforts needed to
comply with the Paris Agreement and a climagaitral economy by 2050. Hence an
overhaul of business models as well as disruptive technologies are fiééded.
The global energy consumption by industry grew byaserage of 1.3% each year
between 2010 and 2016. In the EU28, between 2005 and 2016, final energy
consumption decreased by 7.1% (0.7% annually) in all sectors, particularly in industry
(16,4 %)™
C According to the International Energy Agency (IEAglobalindustrial emissions in
2016 amounted to 8.3 GtCO2, or 24% of global emissions. Amongst the EU sectors,
steel , cement and chemicals dominate ind
baseline scenario, EU emissions from these three sectors couldtamé46 MtCO2
per year by mietentury. To achieve climateeutrality in 2050, significantly larger

(@n

° New Generation of Artificial Intelligence Development Plan

" Made in China (MIC) 2025

2 A Clean Planet for All, COM(2018)7 7ihal

3 The Club of Rome Climate Emergency Plan, December 201&://www.clubofrome.org/2018/12/03/teib-of-rome
launcheghefirst-climateemergencyplan, “ ...gl ob al carbon emissions must be cut b

is an unprecedented task, requiring a reduction rate of at least 7% annually; no country has to date achieved more than
1.5%. "

74 European Environment Agendatabase
5 https://www.iea.org/tcep/industry/

70


https://www.clubofrome.org/2018/12/03/the-club-of-rome-launches-the-first-climate-emergency-plan/
https://www.clubofrome.org/2018/12/03/the-club-of-rome-launches-the-first-climate-emergency-plan/
https://www.eea.europa.eu/data-and-maps/indicators/final-energy-consumption-by-sector-9/assessment-4

investments in deep decarbonisation technologies are needed. These investments are
estimated to be around an additional EUR 5.5 billion per year for theeabentioned
sectors, an 88% increase compared to the baseline sc&nario.

The rapid expansion of the digital sector has environmental consequences, including
considerable increases in the extraction of critical raw materials, in energy
consumption (e.g.rém digital infrastructure and other auxiliary equipment), as well

as in Green House Gas emissions (4% of global annual in€jease

)¢

(i) Developments in industry and in enabling technologies have the potential to enhance
social inclusion Workers, regions and societies are faced with extremely fast
transformations, including the impact of digitisation and climate change.

The challenges in Europe are the rapid adoption of new technologies and their impact on the
labour market and the na&uof work; skills mismatches and increasing wealth concentration.
Otherconcerns regarding new technologiesmclude trust and ethical considerations. All the

new approaches must engage citizens, workers and consumers, focusing on training and
familiarity with technology. This is also necessary to make the new clineatigal and
circular economy approaches and products work.

Key facts and figures

C There are substantial variations in the level of economic activity and labour market
performance across Eumpincluding in their technological specialisation and R&D
investment. Longerm economic and industrial declinew levels of education and a

lack of local employment opportunitiesnerge as key drivers of the aBti vote’®

Evidence indicates a considbie accumulation of wealth by a small segment of

society, as others face increasing hardship and a widening inequality gap. The

Commi ssion’ s Et hics Group warns t hat ne

flexibility but also precariousness; and exposes limitations of existing social

models to guarantee decent livelihoods for many Europ@ans.

C Due to the deployment of new technologies and automation, there is an increase in the
number of higkskilled jobs. However, around 20% of European workers judgsd th
current ICT skills insufficient. The highest skill mismatches are in occupations related
to ICT, manufacturing and construction. A third of the EU labour force has an
insufficient level in digital skill$° The lack of skilled individuals and talentisks
slowing down investments. For instance, 9 out of 10 manufacturers are struggling to
find the skilled workers they need. Similarly, more than half of companies looking for
ICT specialists report difficulties in recruiting them. Hence, there is a toeedorm
the current educational system, and better anticipate and develop skills to equip the
labour force with appropriate skillsets.

(@

78 Industrial Transformation 2050, Pathways to-Meto Emissions from EU Heavy Industiaterial Economics and ECF,
2019

7 https://theshiftproject.org/wpontent/uploads/2019/03/Led@T-Report_TheShift-Project_2019.pdf

"8 The Geography of EU Discontent

79 Future of Work, Future of SocietyEuropean Group of Ethics in Science and New Technologies, December
2018

80 Digital Economy and Society Indefitps://ec.aropa.eu/digitakingle market/en/desi
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C New technologies such as digitisation and automation will reshape economies and
societies in all the regions and wikhve differentiated impacts across the regions and
also across the regions within one nation in Europe and gldBally.

2. EU Policy Objectives

Against this backgroundthe overarching vision behind the proposed investments is
European industry with global leadership in key areas, fully respecting planetary
boundaries, and resonant with societal needs in line with the renewed EU Industrial
Policy Strategy? Three objectives will be pursued across the cluster, in synergy with other
EU instruments and indtives:

() Ensuring thecompetitive edgeand autonomy of EU industry.
Key enabling technologies, including digital ones, and new services offered by digital
and space technologies, will help revolutionise both industry and society and reinforce
Europe’'s gl obal I ndus t maselinghese tedhaalogswill p . Dev
give EU industrieshe competitive edge they need for leadership in global markets; and
promise innovation and market breakthroughs to achieve a circular, resource efficient
and climateneutral EU economy

In a globalised world of heightened uncertiees and volatile geopolitical interests, it is
essential to securand assert European autonoimya number of strategic technology
areas and valuehains while continuing cooperation and exchanges with third countries.

To be autonomous, the EU mustkie missing segments in key strategic value chains.
To begin with, it must ensure a secure and sustainable supply of raw materials,
maximising the value of its resources and materials. Examples are batteriesythamw
industry, space critical componenssnart connectivity platforms and microelectronics.

Another vital component of the EU's strategic autonomy is technological non
dependence, to safeguard security of suppl
products as part of a global valueaoh For the EU Space industry for instance, ion
dependence is key for a number of components used for satellites and launchers.

To maximise impact, we must ensure that all European enterprises, includingusdhall
mediumsized enterprises and stagis, fave access to the technologies and data they
need, by promoting aecosystem of technology infrastructurescatering for industry,
including SMEs and startips; and by establishing a European data ecosystem, in
conjunction with the Digital Europe Programme

(i) Fostering climate-neutral, circular and clean industry the pressing neei tackle a
number ofsustainability challenges, notably climate changeates opportunities for
developing new technologies allowing industry to reduce energy consumption, protect
the environment and enable a circular economy. Europe should take the lead in this
approach.

81 OECD Regional Outlook 2019- Leveraging Megatrends for Cities and Rural Areas,
http://www.oecd.org/regional/oeaggionatoutlook-2019978926431283&n.htm

82 |nvesting in a smart, innovative and sustainable Industryenewed EU Industrial Policy Strategy,
COM(2017)479.
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The breakthrough technologies and solutions to heldped in this clust&t will, in
conjunction with new business models, contribute to bring ablmtateneutral EU
industries by 2050thereby delivering on th@050 Longterm strategy calling for a
climateneutral Europe by 205% and foster a circulaeconomy?® Future factories will
be climateneutral, resourcefficient and fully integrated in the circular economy. The
climateneutraland circularity ambitionsvill reinforce one another.

Earth observation from space, combined with advances in cargpuwhalytics and
artificial intelligence, will bring invaluable information on the climate of our planet and
its environment that will guide the development of mitigation measures.

(i) A major contribution to inclusiveness From the outset we must involve agichpower
workers, consumers and firms to make sure that they have access to, and take up, these
technologies (reflecting gender and other diversity issues where approplrate).
conjunction with other programmes and initiativéisere must be adequate sappfor
the development of skills and the development of regions, cities and rural-areas
ensuring asocially fair transition not leaving anyone behintfe must also pay due
regard to safety, and to the impact of technologies and industrial transforroation
people and societies.

The EU technology developments will follownaman-centred approach going hand

in hand with European social and ethical values, social inclusiveness, and the creation of
sustainable, higlguality jobs including through social iowation. For example in
Artificial Intelligence developments will follow the key requireméht®r trustworthy

Al identified by the HighLevel Experts Group established by the Commission.

The interaction of science, technology, social sciences and huesaniti be important
in this respect, as will be the input of creative sectors and artists to sustainable inclusive
innovation and to humaaoriented technologi€¥.

Beyond this cluster, the other clusters will also develop and apply key enabling and gmergin
technologies, as part of a common strategy to promote the EU's industrial and social
leadership.

3. Targeted impacts

By 2030, industry will be providing oneut of four jobs, having set the transition to climate
neutrality before 2050 on a solid ground.

In key strategic value chaifi®, European players will be present to secure EU non
dependence / autonomy and secure leadership in key enabling technologies

83 includinglow-power processors and computing architectures

84 A Clean Planet for al+ A European strategic loAgrm vision for a prosperous, modern, competitive and
climate neutral economy, COM(28)7 73

85 Closing the loop An EU action plan for the Circular Economy, COM(2015)614

86 Communication from the Commission to the European Parliament, the Council, the European Economic and
Social Committee and the Committee of the RegioBsilding Trust in Human Centric Atrtificial Intelligence
(COM(2019)168)

87 www.STARTS.eu

88 https://ec.europa.eu/growth/content/strorged morecompetitiveeuwindustry-presidenfunckeropen2019
euwindustrydays en
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Input from the activities under this Cluster will inform-gkilling training programmes, and le&a
appealing and creative jobs across Europe.

More specific impacts are outlined under the specific R&l priorities that follow.

4.Key R&l Orientations

Key R&I Priorities are grouped in two general categoriesEfabling technologies ensuring
European leadership and autonomy; and Atifelerating economic and societal transitions
(these will be complemented by priorities of other clusters).

The cluster will emphasigaternational cooperation in areas of commomierest, in pursuit
of a | evel playing field, reciprocity and
strong position in sustainability.

I. Enabling technologies ensuring European leadership and autonomy

4.1 Manufacturing Technologies

Innovative manufacturing technologiesll contribute to sustainable prosperityr all and
reinforced strategic advantages in terms of increased productivity, enhanced job quality and
reduced carbon footprint. Priorities include:

1 Expanding the creation afew, valueadded jobcreationthrough technologyriven
innovations in design, engineering, logistics and-eflife management; innovative
business approaches, such as customisation and psmfutte systems; and
applications of emerging technologi®sch as Al and humamobot collaboration that
provide the basis for improving the quality of jobs.

1 Strengthening and creatingalue chains based on digital industrial platforms
benefitting the production sectors from automotive and aerospace to heaftiodnd
processing.

1 Capitalising on the digital transformation to raise productivity and realise shorter
innovation cycles, new business models, urban and distributed manufacturing, higher
quality products and enhanced workplace selis.

1 More circular eco o my , with products reused-in ne\
waste” man uéand ecmanufacturigg, incliding smart recycling;use of
raw materials, repair and refurbishment.

1 Developing bieintegrated manufacturing through the combination dafciglines
including fundamental research in biology, engineering, machine learning and
manufacturing and processes such as biomachining, biomimetics, biomechanics, and
bio-inspired digital manufacturing.

1 Enablinga “new wdy cbnetnudiienwith ldwer environmental footprint
through modularisation digital technologiesgircularity and advanced materials, as
well asstandards anslafety

These investments should tumanufacturing into a humasentred, highly flexible and
sustainable enterpriseroviding attractive jobs, including in cities and in pafan areas;
supporting leadership in strategic value chains; and offering new products for new markets.
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4.2 Key Digital Technologies

The opportunities from digitisation are immense and aresdrly advances in technology,
applications and services around a set of main tracks.

At the heart of digital transformation is the continuous progress in the key underlying
electronics and photonics components and systems, software technologies antvignnec
platforms. Further scaling in mainstream nanoelectronics raises physical and economic
challenges, but progress in digital components and devices continues through disruptive
innovations, thanks to new materials (such as graphene)}pdawer electroits and
alternative processing concepts, like neuromorphic, that map cognitive processes into
electronic circuits, and quantum information processing. These innovative approaches unfold
a new era of digital applications providing unprecedented levelsmputing power, trust

and security, as well as high precision sensing and low energy consumption.

These developments will provide the basis for new computing and programming concepts
such as edge computing, and for advances in modelling and simulatiodi¢&a twins).

They are bringing the benefits of digital innovations, notably Artificial Intelligence and big
data analytics, to all types of products and services from connected and autonomous vehicles
to health equipment, novel materials and drugd,samart energy systems.

Europe can capitalise on its recognised strengths in reliable -pkigsical systems, in
embedded and enterprise software and complex systems to seize the wide range of
opportunities ahead.

The EU’s current chdins (eg.cautamatidey aetospace, machireery and
agrofood) are increasingly dependent on these core digital components and software.

4.3 Advanced Materials

New materials are the key to virtually every global challenge. To realise their potential, we
must be able to develop advanced and sustainable materials with the required properties,
often inspired by biological systems; and to make sure that the widest possible community of
users will be able to capitalise on them.

The materials development cydtelong and entails steps such as characterisation, modelling,
upscaling and engineering, including in industrial environments. The aim is to develop
materials that are functional, safe, sustainable and competitive, serving needs in global
challenges andespecting regulatory standards. In particular they will need to conform to the
circular economy. A coherent approach to-tifele methodologies will assure developing

and monitoring a cradito-cradle approach, supporting further the principle of the fgaao
ecclabel too. They will also need to be taken up in industrial value chains; the relevant
choices may be eased through a greater availability of evidence.

Integrating creativity into product design and development, through the involvement of
creativepr of essi onals to support an “innovative
way to answer the growing consumer demand for innovative products combining
functionality with aesthetics, and innovative solutions along the circular materials cycle.

To enable uptake by industry, especially SMEs and-sgmt there is a need for an
innovation ecosystem of materials technology infrastructures, including open innovation
testbeds and pilot lines. These will cover all relevant enablers and services feeded
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innovation based on new materidis addition to responding to industrial needs, they will
reduce the technological risk of innovative materials and products, thus attracting more
investors, and cut the time to market.

These investments should lean multifunctional and safe new materials, comparable to
living organisms, embedded in strategic value chains and radically reducing environmental
footprint.

4.4 Emerging Enabling Technologies

Fascinating technologies that we could not imagine even a faws ggo hold the potential to
revolutionise the way in which we live and woNew enabling technologies will be needed

as current ones become obsolete or clash with planetary boundaries. By exploring the
potential of such technologies at an early st&geppe can secure leadership in key enabling
technologies of the future.

The objective of these activities will be to facilitate the early development (at low TRLS) of a
limited number of new enabling technologies and feed the innovation pipeline. Thizewil
done by scouting for transformative research theimggling also on the results of Pillars |
and lll; and byexploring their potential for society, the environment and industry.

Success depends on the combination of disciplines, from fundamergaftcatesn natural
sciences to engineering, manufacturing and computer lear8ogial sciences and
humanities will also play a role in envisaging the transformation pathways.

Examples include:

Future and emerging materials by desighwide range of globathallenges call for new
materials by design, which are functional, safe, recyclable and sustainable (e.g. new plastics
and polymers, catalysts, coatings and membranes).

Enhanced informatioibased technologies inspired by the laws of nature and biolagy
improved fundamental knowledge of how living beings function will enable new applications
of biotechnology supporting sustainability.

The convergence of the fAdigitalo and the
technologies like computational mdelling of processes such as metabolisms, or the
dynamics of cell differentiation. They will bring losigrm benefits for citizens while
transforming industrial processes for a circular and sustainable economy (e.g. progression of
neurcdegenerative disses, the chemistry of photosynthesis, climate change and
environmental impacts, or the dynamics of social behaviour).

4.5 Artificial Intelligence and Robotics

Driven by increased computing power, the availability of large amounts of data (the essential
raw material for innovation, competiveness and growth) and progress in algorithms, smart
devices and smart robots, Artificial Intelligence (Al) is shaping up as one of the most

strategic technologies of the 21st century. The way we approach Al will deérveottd we

live in.

Amid fierce global competition, a collective and decisive EU Research and innovation

agenda for Al will be instrumental in bringing its benefits to all our citizens and businesses
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whilst ensuring high ethical standafi§.he EU must ats promote the adoption of principles
and global standards which will ensure an ethical approach to the develcpmense of
technologies at both EU and international level

Citizens will experience the advantages of Al in daily life, such as traffiicnization and
autonomous driving to reduce citizens everyday stress and drastically reduce the number of
road accidents, to truly intuitive Alased systems adapting to human needs, to support them
in specific tasks, improving their working conditiomsid making the technology easy to use

by all, even the noexperts in Al. Also the society as a whole will benefit frombaked
solutions to optimise the lifecycle of resources (energy, food, etc.), and make it more
environmentally and economically susiable, from production to distribution and use.
Medical doctors will ask the support of powerful dattensive machine learning to support

their diagnostic and therapy decisions. Firefighters will get the support of robots to approach
hazardous intervern zones.

The introduction of Al and autonomous behaviour in complex, safatg timecritical
systems, such as those used in large transport networks, avionics, health or industrial
applications, is a technological challenge but also a significant lsssimgportunity for

which Europe has a competitive advantage. Europe also needs to deploy ackatrian
ethical and trustworthy Al, which will be crucial for its acceptance, and a trademark for Al
developed in Europe.

The challenges in Al and Roboti¢gembodied Al, one of European strength Aiclude
foundational research improving hardware, algorithms, achieving explainable Al (transparent
decision making), adaptive learning, and improving smart, collaborative, safe and efficient
robots and autonomousystems, as well asapplied research to demonstrate progress for
applications needs. Common Al platforms and reinforced collaboration among researchers
are expected to combat fragmentation.

These investments should lead to significant European advamc&k characterised by
increased societal engagement and huossntred approaches.

4.6 Next Generation Internet
The Internet has become the critical infrastructure for Europe as many social and economic
activities depend on it.

The Internet of today hasgsificant limitations. The risk of breaches of security or privacy,
lack of accessibility, lack of user control of their data, and manipulation or disinformation are
some of the major challenges to be tackled.

Furthermore, the internet economy is vulnéaio concentration of market positions from
devices to networks. Concentration in few powerful providers generate potential threats of
user lockin. Breaches of citizen's security or privacy, lack of accessibility, lack of user
control of their data, anchanipulation or disinformation are some of the major challenges to
be tackled.

Being a global network of networks Europe has no choice but to invest further in R&I to be a
leading force shaping its technological and market development.

89 Communication 'Artificial Intelligence for Europ&' Coordinated Plan on Artificial Intelligence (COM(2018) 795 final)
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The next generatioimternet (NGI) initiative aims to develop the key technology building
blocks and the infrastructures for the Internet of tomorrow, while addressirngydheng
societal and political concerns and service needs, with a hoemdric trustworthy internet
enaling full connectivity and accessibility and collective intelligence (people, processes,
data, content and things) and safeguarding core European values. It aims at supporting an
autonomous European Internet supply chain, which can meet the futureia@umtrsocietal

needs establishing Smart Networks and Services (including Internet of Things, cloud/edge
computing continuum, and cognitive cloud) and Content platforms. The initiative addresses
the innovative immersive, media and business applicatiomgosted by such platforms. It
builds on a comprehensive strategy including a technology push and an application/ market/
enduser pull, and composed of technological layers with different time to market cycles.

Interactive Technologies, including immemsitechnologies and language technologies, will
allow for a more inclusive, us@riented/driven and innovative use of computers, machines
and the Internet

Distributed ledger technologies, being cros#ting enabling technologies which support
efficiency and trust in validation of transactions, can enable the development of EU data
spaces while empowering citizens, public services and businesses to control and share access
to data.

4.7 Advanced Computing and Big Data

Today, Europe critically depends orrdéggn supercomputing technologies that are essential

for scientific and industrial innovation; and its supercomputing supply industry provides only
around 5% of supercomputing resources worldwide, whereas Europe consumes around 30%
of these resources.

As transistorbased computers are reaching physical limits, the next generation of computing
capabilities will be developed based on disruptive concepts, technologies and paradigms,
keeping in mind environmental standards (e.g

Europe has to banithe forefront of inventing the next generation low power processors and
accelerators, integrate them in novel computing architectures and hybrid/modular systems to
address future general purpose and/or specific applications.

Examples include R&D into n@& neuromorphic architectures, quantum computing
components, 3D and interposer/chiplet computing architectures, aiming to deliver the
significant improvements of computational capability, performance and energy efficiencies
required.

Combined with those dvances, R&D will be also required for -designing software,
algorithms, programming models, simulations and tools for their integration in novel
computing systemslhese could be used for supporting the development of-&maje and
industryled pilot gplications targeting key industry sectors, but also for public services like
weather forecasting and climate modelling.

Further R&D efforts will also be required for advancing the stédhe-art of extreme
performance data analytics and predictioetiods that enable the processing of Big Data
increasing volumes and streams of data that arrive from numerous sources at rates that are
growing too fast for traditional computing methods
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While the abundance of data is a core element for computing corppbdstems and
solutions, it may conversely create problems, in particular as regards the protection of
personal and sensitive data (e.g. commercial data, trade secrets, health data etc.) that need to
be protected by privaegreserving technologies respedtithe rights of data subjects and
content creators.

In the same vein, some complex problems can only be computed and solved with a sufficient
critical mass of data that may only exist in isolated silos that need to be connected. To ensure
that diverse datfrom different sectors and of different types can be seamlessly combined and
exploited across sectorial and national borders, methodologies and tools are needed to ensure
interoperability and to keep track of the provenance, quality and completeness séts.

Furthermore, sustainability issues posediigytal technologies should be taken into accpunt
notably when it comes to the energy efficiency of computing, which should be improved by
several orders of magnitude

These investments should allokurope to rely on its own higherformance computing
technologies.

4.8 A globally competitive space sectoreinforcing EU autonomy

R&l actions will foster the competitiveness of space syste@mparticular forultra-high
throughputtelecommunication, support the integration of satellites in 5G networkbkigind
resolution earth observation. Digital and automateldistrial processes wilnable seamless
manufacturing for the production of casffective space systems including cofiat®ns. In

the mid to long term, the future space ecosystem should include hybrid, smart and
reconfigurable satellites, which can be assembled and serviced directtpiprwith a de
orbiting capacity.

EU autonomy in accessing and using spaitiebe reinforced withnew conceptdor reducing

the production and operation cost suchieasability of launcher components, low cost, high

thrust and green propulsiomicro launchers, new types of payloads and space routes
Opportunities for irorbit validation (“1 OV”"-9rbitdechornsnt r ati on (“1C
contribute to deisk new technologies, concepts and applications. These will be operating

from modern andlexible launch facilities.

EU-fundedresearch will also contribute to critical technologgsacescience and missions
and outreach and education activities. Synergies withspane sectors will be promoted as
well as downstream exploitation.

These investments should lead to globally flexible, reconfigurable and competitive space
assets and servicashich can be tailored to evolving customer needs. This will provide the
EU space sector with a global competitive edge, enhance its autonomy, contribute to the EU
Space Strategy as well as to societal challenges. These objectives will be pursuedifbintly w
the European Space Agency and national space programmes in Europe in a mutually
supportive and coherent approach.
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II. Accelerating economic and societal transitions

4.9 Circular Industries

In a circular economy, the value of products, materials asolurees is maintained for as

long as possible and waste is minimised. The EU Circular Economy Actio¥ Pleindes a

wide range of initiatives for a sustainable, loarbon, resource efficient and competitive
economy. It also relies on research and intiomathrough the entire lifeycle to prevent

new and larger waste streams and to tackle scarcity of resources, and price volatility. Also
needed are solutions to increase material efficiency and recover the economic value of waste
streams, while radicallglecreasing their environmental footprint. Priorities include:

1 Design of circularity enabled products, implementation of circular supply chains and
systematic cradio-cradle life cycle assessment both for new and existing products;

1 Product life extension through predictive maintenance, repairsegand refurbishment
leading to value loops at European scale;

1 Advanced solutions and conditions for the sustainable exploration, extraction and
processing of raw materials; and also itheubstitution, recycling and recovery in
industrial symbiosis settings;

1 New automated technologies to sort, dismantle and remanufacture or recycle products;
and efficient processes to handle mixed waste sources;

91 Digital and industrial technologies like botics, artificial intelligence, and digital
platforms for energy intensive industries leading e.g. to fully fledged cognitive plants

Circular approaches need to be systemic, connecting people, products and systems. The focus

will be on sectors, productn@ materials that have the highest impacts and the greatest

potential for enhanced circularity.

These investments shouleinforce European autonomy, through access to a sustainable and
affordable supply of raw materials, in particular critical raw materials (through substitution,
resource efficiency, better recycling and a clean primary production) redudegbedence
onoverseas handling and processing of municipal and industrial waste.

4.10 Low-carbon and Clean Industries

Energyi nt ensi ve industries have a centr al rol e
reliant on energy and neanergy raw materials, they witleed to supply products with zero

net emissions for downstream manufacturing. Deep decarbonisation calls for breakthrough
technologies in all major emitting industrial sectors, in termghaf underlying production
processes (e.g. for steel, cement anenabalg; substitutes for carbeimtensive products;
anddecarbonised energy and feedstock.

By 2030, Europe’s regions should benefit f
producing sustainably with zero greenhouses gas and polluting emissionsransaste
while being globally competitive.

The required technologies include process and heat electrification, switch to decarbonised
energy and feedstock, CO2 capture and usage, catalysis and artificial photosynthesis, waste
heat recovery, and materidts re-use and recycling, all of which need to be developed and

% COM(2015)0614
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demonstrated in industrially relevant operationalenvironments beforg¢he first market
deploymenin the EU

Industries will need to coordinate innovations and investments in clean eystgyns, with

a much higher share of renewables, far beyond what is already foreseen for 2030 (32.5%). A
closer integration is needed across value chains, giving rise to new business models,
processes and technologies in which waste and emissions woutdthee avoided or
transformed into valuable resources for new innovative processes and industiesat€o
industrial plants, which can adapt their production to fluctuations in energy and resource
flows, would ensure flexibility in energy and feedstoaklisation, including through
industrial symbiosis amongst adjacent plants.

A closedloop system, based on complex flows of resources, energy and information, would

be supported, including through artificial intelligedz®sed technologies. Loasting
arrangements are needed with renewable energy and storage providers to develop the
necessary capacity, reduce security of supply risks and channel resources where they are most
needed. These approaches also call for new business models, skills, andlfs@ntions

and need to be developed in conjunction wit|
energy transition’ under the Cluster *“Climat

By 2030, these investments should lead to a large set of industrial plaetgeial regions,
with zero net emissions of greenhouse gases, zero waste and zero polluting emasibns
by 2050, to factories that are climateutral, resourcefficient and fully integrated in the
circular economy.

a. New services from Space for the Edociety and economy

R&I activities will prepare for thenext generatiorand applicationsof European Global
Navigation Satellite System@aliled EGNOS) which will provide precise positioning,
navigation and timing This will make intelligent mobilitypnnectivity and infrastructures a
reality, whilst ensuringa nordependent and sustainable supply chain, and integration with
other technologies such as 5G.

Innovative applications will be developed feuropearand global uptakéor the European
Union Earh Observation SystenfCopernicu}, in areassuch as, for exampleslimate
mitigation, monitoring GHG, environment, includingPolar Regions, urban planning,
security, etcThese will rely on innovative and evolutive data and information infrastructures
andservices.

Further developments in sensors technologies and data processing will be supported as well
as new services for Space Surveillance and Tracking (SST) and research on space traffic
management, space weather and near Earth objects necessaryadhensacurity of critical
infrastructure both in space and on EarthSpace Situational Awareness (SSA)

R&I activities will support user equipment and system solutions for space and ground
infrastructurdor Satellite communications for EU governmentabhctors (GOVSATCOM)
as well as citizens and businesses

These investments will provide EU citizens with more accurate mobility services, higher
resolution earth observations for climate and environment as well as more efficient and new
emergency and sectyiservices.
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5. European Partnerships

Considering that Europe
in high-tech areas, and taking into account the need to accelerate the industrial transformation
to climateneutral andcircular industries, this cluster will be instrumental in mobilising
industry and leveraging greater public and private investment towards common goals.

Partnership8 have proven instrumental. They would be more effective compared to ordinary
calls becausthey would ensure industries working together across sectors and value chains,
based on predefined targets. This is a-rpmiisite for achieving, for instance, circular
economy goals, where cressctoral cooperation along and across vahein cooperadn is

vital. The following areas for future partnerships with a lead under this cluster have been
identified:

1 Made in Europe
1 Key Digital Technologies (institutional)
1 Photonics
1 Artificial Intelligence, data and robotics
1 Smart networks and Services (ingtibmal)
1 HPC (institutional)
9 Circular and Climateneutral industries
1 Clean Steel
1 Metrology (institutional)
9 Global Competitive Space Systems

6. Missions

One of the main novelties of Horizon Europe is the introduction of missionsamgition,
high-profile initiatives which will put forward concrete solutions to challenges facing
European citizens and societies. Missions are currently in the processgtibéned within
five areas;

adaptation to climate change including societal transformation
cancer

healthy oceans, seas, coastal and inland waters
climateneutral and smart cities

soil health and food

= =4 =4 =2 4

Accomplishing missions will require a creestting approach, drawing on research and
innovation activities defined not only through individual Clusters, but across Horizon Europe
and beyond. Research and innovation activities within this Cluster thregHeapotential to
support missions in all ahe abovementioned areas. The synergies between each mission
and cluster will be further explored as possible missions take shape.

%1 1n the field of digial and industrial technologies, these inclu@eihstitutional, 10 contractual and 1 public
pubic partnerships; and 3 Knowledge and Innovation Communities
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ANNEX 5 - HORIZON EUROPE CLUSTER 5
CLIMATE, ENERGY AND MOBILITY

1. Global Challenges and Their Drivers

The main objectives of this cluster are to fight climate change, improve the competitiveness
of the energy and transport industry as well as the quality of the services getéutors

bring to society. This requires to better understand climate change's causes, evolution, risks,
impacts and opportunities, and to make the energy and mobility systems -<clandte
environmerdfriendly, smarter, safer, more resilient, inclusivempetitive and efficient
(minimising possible rebound effects). The overarching drivers are the need to decarbonise
the energy and transport sector by 2050, while, at the same time, boosting their
competitiveness- taking into account that both sectorpnesent an important share of GDP

and jobs in Europe, that the transformation of these sectors offers tremendous business
opportunities on a global scale, and that the services of both sectors represent major cost
factors for businesses and householdsealikd are indispensable for the waing and

quality of life of citizens and the competitiveness of the European economy as a whole.
Actions will therefore support directly EU policy priorities in the areas of climate, energy,
and mobility, and contribet to creating more and better jobs, accelerating industrial
transformation and generating innovatimmsed and inclusive growth.

Energy and transport sectors are vital for the European economy, for the mobility of people
and goods and for affordable andswunable energy supply for European citizens. Both
sectors are the lifeblood of an integrated European single market, territorial cohesion and an
open and inclusive society. At the same time, eneagyl transport related activities cause

the largest pamf greenhouse gas emissions in the-Eible energy sector representing 54 %,

the transport sector 24 % of EU greenhouse gas emissions if,28d&lecoupling their
environmental impacts from economic growth and achieving deep decarbonisation of these
secbrs is crucial. As evidenced by the letegym strategy, digitalisation and decarbonisation

will transform both sectors in the coming decades, and they will be increasingly intertwined.
At the same time, becoming a leading actor on fast expanding globdatméor sustainable
technologies and services is imperative for the European economy, and the energy and
transport sectors in particular.

2. EU Policy Objectives

The EU has been at the forefront when addressing the causes and challenges of climate
changeand strengthening a concerted global response in the framework of the Paris
Agreement. In this context, the European Commission presented in November 2018 its
vision®® for achieving netero greenhouse gas emissions by 2050. Thetkmng strategy
outlines a vision of the technological, economic and societal transformations required to

92 https://ec.europa.eu/eurostat/statisézplained/pdfscache/1180.pdf
93 COM(2018) 773 final, A Clean Planet for all
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achieve climate neutrality, and ensuring a socially fair transition that does not leave any EU
citizens or regions behind.

R&I will determine the speed at which this traimit can take place, directly affecting the
associated costs, impacts andbemefits, such as better air quality, increased employment,

social inclusion, sustainable resource management, and reduced dependency on fossil fuels.
The key to success is to dése a wide portfolio of coseffective and efficient carbefmee

alternatives for each GH@mitting activity (including Life Cycle Analysis), often in
combination with enhanced sector coupling, digitalisation and system integration. The rate at
which Eurogan R&l actions succeed in developing, upscaling, implementing, and
commercialising such innovative solutions w
existing and newly emerging industries.

In the medium term, the Energy Union Strategy providesréggilatory framework for
achieving the EU" s 2030 gr een&adeasase by40% e mi s
compared to 1990 levéfs— in a costefficient way, including the EU Emission Trading

Scheme, EU legislation and national targets. Sectoral Eldldégn, such as the Clean

Energy for All package and the Clean Mobility packages, imply major market transformation

by 2030 in the energy and transport sectors. Horizon Europe can make a major contribution

to bring more low and zero carbon technolog@®sarket readiness and feed the innovation

cycle with discoveries that may lead to disruptive solutions (including shift in user behaviour)

in the longer term.

Coordination of EU instruments with private sector engagements and funding programmes
within Member States is essential to accelerate transformation and maximise impact. In the
energy area, the Strategic Energy Technology Plan {8&f) helps align research and
innovation between the private sector, the Commission and Member States. Similar guidance
for the transport sector is provided by the Strategic Transport R&l Agenda (STRIA). As
regards climate knowledge, JPI Climate provides a platform to align national research
priorities according to a jointly agreed Strategic Research and Innovation AGRidg.

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

3. Targeted impacts

The long term targeted impact of this cluster corresponds directly tmdire objectiveof
fighting climate changewhile at the same time improvinghe sustainability and
competitiveness of the energy and transport industry as well as the qualitysefiloes that
these sectors bring to citizens and society at lakggons will aim to provide the basis for

94 Additional targets are set fomergy efficiency— an improvement of 32.5%y 2030— and for renewable
energy which should provide for at least 32% of the final EU energy consumption by 2030.
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shaping the necessatgchnological, industrial economic and societal transformations to
achieve climate neutrality in an inclusive and sociédly way and to contribute to creating
more and better jobs.

The strategic plan focuses on targeted impacts across the various parts of the cluster. These
include:

1 Achieving an advanced knowledge base in climate science that can guide the
development of equired policy measures and lamd zerecarbon technologies
essential to catalyse the transition to a clinreetral emissions economy and society.

1 New crosssectoral energy/transport solutions enabling both the clean energy transition
and the decarborasion of transport.

1 Achieve cleaner, more secure and competitive energy supply, notably by boosting cost
performance and reliability of renewable energy solutions and by making the energy
grid more flexible and secure.

1 Support decarbonisatiorrreate inclgive growth and employment in Europe, bring
down costs for consumers and reduce our energy import dependency by developing
energy efficient demand side solutions.

1 Significantlycontribute to nezero greenhouse gas emissions and reduced air pollutants
in and across all transport modes achieving at the same time strengthened global
competitiveness of the European transport sector, through the development of new
technological solutions in all transport modes.

1 New, affordable smart, inclusive and sustainabteility services which will result in
significant safety, environmental, economic and social benefits such as reduced
accidents, decreased congestion, reduced energy consumption and emissions of
vehicles, increased efficiency and productivity of transpmperations, improved
working conditions and the creation of new jobs.

The desired impacts are further specified in the following section in relation to each priority.

4. Key R&l Orientations

The energy and mobility sectors are closely interlinkedfand many common challenges.

An integrated approach is needed to maximise synergies andfertigsation across these
sectors. For example, research and innovation actions aiming at reducing cost for hydrogen
generation and battery capaciythereby fatering competitive European value chains
would bring pivotal change benefiting the clean energy transition and the decarbonisation of
transport at the same time. Similarly, an integrated approach, encompassing energy, mobility
(and other sectors), issntial making urban transport and energy systems more efficient and
clean thus improving the quality of life in cities and communities. Clersiéisation between
different industries can also lead to the emergence of new solutions to support thet efficie
transition to a nexero greenhouse gas emissions economy.

Figure 3 illustrates the need to not only develop a wide range of advanced low and zero
carbon technologies, but to organise R&l activities from a system perspective, by working on
solutions (gg. electrification, storage, zero carbon fuels, carbon neutral communities and
cities) across sectors such as energy, transport, infrastructure, and buildings. Infrastructure,
network development, digitalisation and skill development of the workforceegrerabling

factors for decarbonisation, as well as to enhance security, safety and efficiency of the energy
and transport system and the built environment. In addition, climate resilience and-climate
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proofing of infrastructure help the EU with climate nbga adaptation and the related secio
economic transformation. Moreover, there is a need to optimise R&I activities from a value
chain perspective, to support the circular economy and to reduce environmental footprint and
pollution arising from different ages.

Relevant research and innovation areas for decarbonisation

Climate science

Zero -carbon Electrifi - Hydrogen, Circular, Bio -
energy cation synthetic zero -carbon economy,
fuels, and industry agriculture,
fuel cells and forestry

Integration of required technologies, infrastructure, and digitalisation

Socio -economic  and behavioural research and innovation

To address the research and innovation challenges in the conttxd ofar boni si ng t h
economy, the Horizon Europe proposal [2018/0225 (COD)] identifies a number of research
and innovation priorities within the fields of climate, energy and mobilifplisys:

4.1 Advance climate science and solutions for a climateuteal and resilient society

Challenge The efficient transition to a resilient ABtro greenhouse gas emissions economy
requires profound knowledge in various fields of research. Therefore, advancing climate
science and creating a knowledge base thages centric and can guide the development of
policy measures and lewand zerecarbon technologies are essential to catalyse this
transition. User guidance is important not only to support the mitigation of climate change
but also to be prepared to adapits future and already felt impacts. Europe has been at the
forefront of climate science and has to continue to deliver the knowledge to enable efficient
decarbonisation pathways. Therefore, addressing this challenge will involve for example
advancing dbrts of the climate science community to perform research that furthers our
knowledge, closes knowledge gaps (e.g. IPCC reports), developing the tools that support
decision makers, and evaluating the societal impact of climate change and the technologies
required for a lowcarbon transition.

Targeted impact Impact will be generated along three main research and innovation
objectives. The first objective is to accelerate climate action (both mitigation and adaptation)
uptake globally in line with the Parfdsgreement and the SDGs, by improving knowledge of
the climateearth system and by proposing and evaluating solutions fortshmedium and
longterm systemic impact. The second objective is to contribute substantially to key
international assessmentscBuas the Intergovernmental Panel on Climate Change (IPCC)
and the Intergovernmental Sciereelicy Platform on Biodiversity and Ecosystem Services
(IPBES). The third objective is to strengthen the European research area on climate change.

Potential reseah challenges and topf€s

% Forall R&I areas, the planned actigs shold not beconsideredas comprehensive nor limitative
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9 Build a userdriven knowledge base (including statethe art climate projections and
predictions at appropriate scales) that informs human response to global change;

1 Produce actionable science and information management toslsate and engage with
stakeholders and inform decision making;

1 Design coseffective netzero greenhouse gas emission pathways compatible with long
term transitions and the Paris Agreement goals;

1 Spearhead the development of climate services and desigiport tools and
methodologies to inform adaptation decisions at local, regional, national and global
levels, and evaluate adaptive capacities and limits;

1 Incorporate and further advance research in social science and humanities, including
behavioural sience methodologies, integrated assessment modelling, and expertise to
assess impacts, opportunities, challenges, incentives and requirements of action in support
of a just transition (in synergy with cluster 2).

Implementation Potential research chaliges and topics will be addressed through
collaborative R&l actions, with international cooperation wherever needed. The European
High Performance Computing infrastructure can be an enabler for developing the next
generation of climate models.

4.2 Crosssedoral solutions for decarbonisation

The energy and mobility sectors are closely interlinked and face many common challenges.
An integrated approach is neededraximise synergies and crefgstilisation across these
sectors. For example, research and wation actions aiming at reducing cost for hydrogen
generation and battery capaciythereby fostering competitive European value chains
would bring pivotal change benefiting the clean energy transition and the decarbonisation of
transport at the samante. Similarly, an integrated approach, encompassing energy, mobility
(and other sectors), is essential making urban transport and energy systems more efficient and
clean thus improving the quality of life in cities and communit@&sssfertilisation betveen
different industries can also lead to the emergence of new solutions to suppedfictast
transition to a nexero greenhouse gas emissions economy.

4.2.1 Establish a competitive and sustainable European battery value chain

Challenge Electrification is one key technological pathway to decarbonise substantial parts
of demand side sectors. In a world that is increasingly electrified, batteries will become a key
technological component. In the road transport sector, affordable, durabtehdrging
batteries with high capacities are an indispensable enabler forsleage deployment of
electric vehicles. In shodistance waterborne transport, a switch to battery and hybrid
propulsion would enable decarbonisation and a reduction infllaemissions. We also need

to assess the potential for loteym solutions for maritime transport and aviation. In the
power sector, batteries can deliver various energy services and enable very high shares of
intermittent renewable energy technologiekerk is therefore an urgent need for the EU to
invest in the development of an EU battery value chain based on beyond thed-Hiatart
technology.

Targeted impactTo support the development of a wedihss European R&I eesystem on
batteries, by adwncing the state of the art of battery technology in terms of material
availability and recyclability, cost, performance, safety, user convenience, speed charging
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and environmental (and carbnfootprint along the value chain, with a view towards
establifiing a competitive, circular, and sustainable European battery manufacturing value
chain.

Potential research challengeBhe entire value chain should be covered from materials,
electrochemistry, cells design (with a view to-use, seHlrepair and recyatig), cell
manufacturing and cover both for mobile and stationary (e.g. redox flow) applications.
Research topics such as innovative materials, advanced cell manufacturing, circular economy
and recycling (cluster 4), batteries, battery management systafety, and standardisation
through prenormative research should be integrated in this work stream. In terms of TRL
levels, both enhancement of claésemarket Ltion technologies, as well as new promising

and longetterm breakthrough technological solutis®® should be included.

Implementation In order to develop a coherent, cradsster (e.g. for materials,
manufacturing) and strategic battery research programme, and enhance leverage and
industrialisation of research results, it is proposed that thasegic R&| area is developed
through a cegprogrammed partnership with industrial players and the research community.
International cooperation is key to improving the worldwide sustainability of the entire
batteries value chain.

4.2.2 Strengthen thHeuropean value chain for leearbon hydrogen and fuel cells

Challenge Near zero carbon hydrogen and fuel cell technologies offer a major
decarbonisation pathway for energy, transport and industry. Hydrogen offers significant
potential for largescale, lmg-term storage of renewable energy. There is a growing interest

to use hydrogen in energgnd carbosintensive industry, in particular the steel industry, for

the direct reduction of iron ore in steelmaking, and in the chemicals sector as an important
chemical feedstock. Hydrogen has started to be used as an energy carrier in the transport
sector, in logistics and in the heating sector. In order to achieve-deate deployment,

major advances are needed to be achieved in terms of cost, performanoevamience for

the supply, infrastructure and demand side technologies.

Targeted impactAdvancing the state of the art in terms of cost, performance, safety and
environmental (and carbon) footprint will allow to the global leadership role of European
industry along a competitive neaero carbon hydrogen supply chain.

Potential research challenges

1 Nearzero carbon hydrogen production pathways (including using new materials),
particularly renewable based, and including energy system integration aspects

1 Development of infrastructure for safe and esfficient transport, storage and
provision of hydrogen and hydrogeich energy carriers, incl. lorterm, largescale
storage of hydrogen as energy buffer.

9 Preparatory actions on futubattery technologies supported under the FET Flagships part of Horizon 2020
will feed the Strategic Planning process under Horizon Europe and inform the work on the partnership Batteries:
Towards a competitive European industrial battery value chain (seexA?).ip
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1 Demand side technologies (including fuel celis) produce power and/or heat for
mobile and stationary applications. In the transport sector, focus on long range, heavy
duty road freight, rail, and watéornée”.

1 Life-cycle analysis for the design of hydrogen supply chains.

ImplementationBuilding on the existing Joint Undertaking, is proposedhat this strategic

R&l area is implemented througim institutionalised partnership with strengthened industrial
participation combining public and private financial resources across the value tchain,
developa coordinated pakuropean approach. International cooperation will be established

in particular through the Mission Innovation Challenge on Renewable and Clean Hydrogen.
Synergies will be sought withtlel ust er * Di gi t aéand clusteriBoadsandr y and
Natural .Resources’

4.2.3 Develop sustainable infrastructure, services and systems for smart and sustainable
communities and cities

Challenge With more than 80% of the EU's population living in urban areas it is essential to
adopt new system g@poaches to (re)design our spaces/cities, incorporating regenerative
paradigms with a focus on new energy & mobility systems with integrated mass transit,
supported through usétendly and secure digital service€o-design and careation
approaches wht and for society can help ensure uptake and deployment of solutions.

Targeted impactincrease the overall energy and resource efficiency as well as the elimate
resilience of Europe’s <cities and communit.i
citizens in a holistic fashion (including business and operating models, financing issues,
public sector innovation, incentive structures and social innovation) by targeting mainly
infrastructure (including green infrastructure), mobility services and energy systems. Improve

air quality, resilience of energy supply, intelligent mobility serviaed logistics, liveability

and accessibility of cities, comfortable and affordable housing as well as the exploitation of
relevant European technologies and knowledge.

Potential research challenges

91 City/district energy systems and mobility towards the-Wde deployment of low
carbon, Positive Energy Districts, Energy Communities and-emission mobility and
logistics by 2050;

1 Quality of life for the citizens through demabdsed, accessible, inclusive and safe
mobility and logistics, people's lifestylesd their impact on energy consumption and
resources, urban social innovation, cities' and communities circular and regenerative
capacity,

1 Naturebased solutions and circular material, reducedchfee environmental footprint
and pollution in cities;

97 Hydrogen applications in aviatiowill be addresseseparately in R&I related to aviation
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1 Urban land use and integrated planning, including governance and public sector
innovation, urban policies, decisionaking tools, new models for citizen participation;

1 Next generation scalable interoperable digital infrastructure and software solutions for
innovative services across different urban sectors (energy, mobility, water, urban
planning, etc.), fuelled by latest ICT (Artificial Intelligence, Internet of Things, new
computing paradigms, etc.) and (open) data governance models (including newsbusines
models). Robust and effective financing solutions and business models to increase
investors’ confidence.

Implementation Potential research challenges and topics will be addressed through
collaborative R&I actions, and/or as part of a potential ectiggter Horizon Europe Mission

i n t he ClamateNae ua fr a‘l a n d Th8renia added Galué¢ in leringing together
EC-funded projects with large stakeholder platforms and theragrammed partnership
“Built environment and construction”.

4.2.4 Foter emerging breakthrough technologies and climate solutions

Challenge:Although the contribution of a wide range of technologies to decarbonisation is
already foreseeable, EU R&l programming should also leave room for unanticipated
emerging and breathrough technologies with a high potential for decarbonisatR@search

in this area can be technological in nature but needs to be accompanied with assessment of
environmental impact, social and economic impacts, and possible regulatoryEeedples

of swch cases can be in the areas dfeat conversion of solar energy and artificial
photosynthesis; solariven chemistry, direct air Cfnethane capture and storage
(DACCS); methane cracking; sustainable production of synthetic fuels from renewable
energy;disruptive transport technologies, etc.

Targeted impactThe emergence ofinanticipated and/or the sufficient development of
emerging zer@reenhouse gas and negative emission technologies, including, in parallel, the
assessment of their technological asmbnomic potential, as well as their environmental
impact, social acceptance and possible regulatory needs.

Implementation This R&I priority will be implemented through a mix of nqmescriptive

and open approaches, in order not to exclude relevant future frontier technologies and keep
flexibility and more targeted support to highly promising emerging technologies at an early
stage of development. Topics in this area should preferably be implemented through strong
international collaboration, for instance Mission Innovation.

4.3 Develop cosefficient, net zeragreenhouse gas energy system centred on renewables

The transitionof the energy system will rely on reducing the overall energy demand and
decarbonising the energy supply siB&l actions will contribute to make the energy supply
side cleaner, more secure and competitive, notably by boosting cost performance and
reliakility of a broad portfolio of renewable energy solutions and by making the energy grid
more flexible so it can accommodate higher shares of renewable energy in a secure and
flexible way. Innovative energy storage solutions can play an important rolesireipect.

To reduce C@emissions from the power and eneigtensive industry sector, solutions for
capturing, utilisation and storage of €JCCUS) will be matured. To accelerate
technological progress along the value chain and maximise EU added E&lugjpport
should be developed and implemented in synaridjy national initiativesleveraging actions
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in support of the priorities and targets
(SET-Plan) for its 10 Key Actior?s.

4.3.1 Achieve global Edership in renewable energy

Challenge The EU longterm climate strategy highlights the pivotal role of renewable
energies in the future energy system and the achievement of thenzission target.
Renewables provide also major opportunities for theudemnisation of other sectors such as
heating/cooling, transportation and industry and their large scale and decentralised
deployment will also improve security of energy supply and boost domestic jobs. While
efficiency improvements for the more establdheenewables, such as wind energy,
photovoltaics or bioenergy, are envisaged, a further diversification of the technological
portfolio is also needed to support the clean energy transRenewable fuels, including
synthetic andiofuels provide longemm solutions for the transport sectors, in particular for
applications where fuels with high energy density are required, while at the same time help
reducing the carbon footprint of these sectors in the-leny.

Targeted impactTo foster European glob&adership in affordable, secure and sustainable
renewable energy technologies and services by improving their competitiveness in global
value chains and their position in growth markets, notably through the diversification of the
renewable services andchnology portfolio.To provide sustainable solutions fepecific
transport needs in aviation, shipping, or heavy duty road transport, for the heating/cooling
sector, and in the heavy industry, within an overall circular economy concept in synergy with
the bioeconomy.

Potential research challenges

91 Develop disruptive renewable energy and fuel technologies and systems, including the
use of new materials, for existing and new applications and breakthrough solutions;

1 Improve efficiency, competitivenessustainability of renewable energy and fuel
technologies and their value chains (from cradle to recycling and final grave) to allow
their scaling up in market and market penetration, thus securing energy independence;

1 Develop flexible renewablbased solubns and fuels allowing high penetration in the
energy system;

91 Significantly expand renewable solutions and fuels in sectors other than power
generation;

1 Develop solutions to integrate renewables efficiently within the existing energy system
infrastructure

1 Create synergies of bioenergy with f@oonomy and other industrial sectors, in
particular for new sustainable feedstock development and through the development of
integrated bierefineries.

Implementation Potential research challenges and topics w#l &ddressed through
collaborative R&I actions. Actions on biofuels will need to be coordinated-ctoster with

98 https://setis.ec.europa.eu/actignsvardsimplementingintegratedsetplan/implementatiomplans
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activities of cluster 'Food and Natural Resources'. International cooperation with other
technology leaders will be pursued where relevant p@mticular through the Mission
Innovation initiative).

4.3.2 Develop flexible, zero greenhouse gas emission and eiirgred energy systems and

grids
Challenge Decarbonisation, cosffectiveness and affordability, security and stability of
supply awl other objectives of the clean energy transformation depend on an efficient and
effective network management and optimisation, leading to increased demand response and
the ability to integrate higher shares of variable renewable energy (at all voltai®).lev
Exploiting synergies between different electricity, heating and cooling networks, gas
networks, transport infrastructure and telecom networks will be crucial for enabling the
smart, integrated and flexible operation of the relevant infrastructures.

Targeted impactNew approaches to manage smart and eybeure energy grids and related
investments to enable more interaction and optimisation between producers, consumers,
networks, infrastructures and vecterssuring the costffective uninterruptedral affordable

supply of energy to households and industries in a scenario of high penetration of variable
renewables and other new low carbon energy supply.

Potential research challenges:

1 Technologies and tools, including the use of Internet of Thing#\difatial Intelligence,
for electricity networks to integrate renewables and new loads, including flexibility
solutions for managing electricity grids and Hauropean energy network management
approachesdncluding improved crosborder cooperation in ghtransmission grid;

1 New approaches and tools to empower market players, consumers and local energy
communities (beyond smart meters);

1 Solutions for the integration of energy systems and coupling of different energy vectors,
networks and infrastructures, the context of a digitalised and cyisscure energy
system, relying also on Ekpecific technologies (e.g. encrypted Galileo services);

1 Develop/demonstrate techniques to use gas infrastructure to transpoerlmm gases,
including hydrogen;

Integratel local energy systems, microgrids and modular solutions;

Innovative grid services through demand response, storage anessatalproduction of
energy from renewable sources.

Implementation Potential research challenges and topics will be addressedigkhr
collaborative R&l actions. Leveraging more investments and a better coordination with
national funding programmes may require a partnership approach.

4.3.3 Develop carbon capture, utilisation and storage (CCUS) solutions for the power sector

and engygy-intensive industries
Challenge:Carbon Capture, Utilisation and Storage is a majos @@ission abatement that
holds great potential for the power sector and especially for industries with high process
emissions such as cement and steel. It is alsondispensable technology to allow the
production of large volumes of zecoar bon (*“ bl ue’ ) hydrostggn fr or
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the decarbonisation of sectors such as steel
hydrogen becomes available.

Targeted impactTo accelerate the development of CCUS as a @@ission mitigation

option in electricity generation and industry applications. This includes CCS in combination
with bioenergy (BECCS) 2 emisstossult ¢can algp adds the' ne g at
conversion of CQ to products either to replace the use of fossil fuel feedstock (i.e.
production of synthetic fuels) or to store it for a climegkevant time horizon (e.g.

mi neralisation), in coll aboraei on with cl ust

Potential research challenges

1 Development and demonstration of novel energy efficient, -effsttive and
environmentally friendly capture technologies, including using new materials;

1 Development of new storage sites (including operational bestiqgagcand public
engagement);

1 Feasibility studies for the development of CC(U)S hubs and clusters;

1 Improving the CQ@ balance and energy performance of.G®nversion to valuadded
products.

Implementation Potential research challenges and topics will dsdressed through

coll aborative R&I actions, i n particular Wi
includes industrial CCUS applications in thegas o gr a mmed p acarbomands hi p
circul ar industries’. | nstied bathawith atheratéchnalogy p er a

leaders (in particular through the Mission Innovation Carbon Capture Challenge) and with
carbonintensive technology followers to enhance the EU energy and climate diplomacy.

4.3.4 Develop flexible and efficient energy stge solutions

Challenge Capturing excess electricity and heat to use it at a later point in time is an essential
requirement for the cosiffective and secure transition of the energy system. Chemical,
mechanical, electrical and thermal storage solutwtisncrease the flexibility of the energy
system and complement the research and innovation areas of batteries (area 2.2.1) and
hydrogen (area 2.2.9Y.More than 50% of our energy use is thermal energy. Therefore,
thermal energy storage enables a higlization of variable renewable sources in the
heating and cooling sector.

Targeted impactAdvancing the technological readiness of centralised and decentralised
energy storage for industriatale and domestic applications.

Potential research challezg) For energy storage, the research priority is to work on new,
low-cost solutions (including the use of new materials) enabling to widen the scope and scale
of application of storage technology. There is a particular need to:

1 Develop more compact therinanergy storage for domestic applications of storage
periods typically up to 4 weeks long;
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1 Redesign largescale thermal energy storage for district heating and cooling in order to
match the seasonal supply and demand of a large number of renewabls souae
district level;

1 Develop more efficient electrical storage solutions (such as supercapacitors and
superconducting magnetic energy storage);

1 Develop novel mechanical storage technologies;
1 Demonstrate the integration of different energy storage so&uiiothe grid;

Implementation Potential research challenges and topics will be addressed via collaborative
R&l. Actions will be developed in complementarity with other areas addressed in this cluster.

4.3.5 Leverage more public and private investmanédean energy systems

Challenge All pathways to reach the clean energy transition require a better leveraging of
public and private investments. Over the last decade, Strategic Energy Technology Plan (SET
Plan) built platforms to align R&l agendas in dedicated areas stimulating Metdies to
coordinate national programmes and to pool funding across borders. Given the scale of the
R&l investments needed, this leverage effect on public and private funding towards joint R&I
activities in support of the clean energy transition shoulihtensified. The proposed €o
funded partnership would deepen the traasonal integration in thematic areas of joint
interest.

Targeted impactlLeverage public and private funding towards joint R&l activities and
necessary accompanying measures in suggahe clean energy transition, and coordinate
national and regional research programmes with the aim to creat@atémsal integration in
thematic areas of joint interest within the European Research Area.

Implementation The proposed ctunded pamership would build on the work already
carried out in the SEPlan — i.e. definition of common targets and creation of
Implementation Plans endorsed by Member Staisd leverage public and private funding
towards joint R&I activities. The proposed-funded partnership would integrate the existing
support into a larger, more efficient and more ambitious system.

4.4 Develop demand side solutions to decarbonise the energy system

Research and innovation actions aiming at fostering demand side soluttbima@oving
energy efficiency are among the most cost effective ways to support decarbonisation, to
create inclusive growth and employment in Europe, to bring down costs for consumers, to
reduce our import dependency and redirect investments towards antarsustainable
infrastructure. The transition to a decentralised and decarbonised energy system will greatly
benefit from the use of smart, digital technologies which will enable buildings and industrial
facilities to become inteactive elements in thenergy system by optimising energy
consumption, distributed generation and storage anré-vis the energy system. They will

also trigger new business opportunities and revenue streamsdoadsgd, innovative energy
services which valorise energy saviraggl flexible consumption. Active consumers will be
able to benefit from cost reductions and from a bigger variety of services that contribute to a
more comfortable, convenient and healthier living environment.
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4.4.1 Empowering citizens to engage in egararkets

Challenge Citizens are central to the successful development and uptake -@afban
innovative solutions, from smart energy management and renewable energy generation in
their homes to investments in largeale wind farms. Finding new and teetways to involve
Europe’ s ci t-catbanrransitiom in thdrdesigh bimplementation of the policy
measures, and for creating winn situations for consumers and enemwducers, network
providers and investorss of critical importance. M@ involved citizens take greater
responsibility for their own and the EU's energy security, promote sustainable finance in
support of the energy transition and help devise novel and original business models.

Targeted impactReduce energy consumptiondarelated emissions and increase demand
side flexibility in private households through new business models providing multiple user
benefits and contributing to decentralised energy markets. Furthermore;esonmmic
research should engage and empowezetis to participate in decisianaking facilitating

the transition to the energy system necessar

Potential research challenges

1 Develop technologies, services and business models for enhancing dewgiog in
home life and working life. This implies to move from awareness about the impacts of
our consumption habits, lifestyles towards decisions and the adoption of sustainable
practices at domestic levels;

1 Develop and demonstrate technologies, tools and busimas$sls based on multiple (also
norrenergy) user benefits, for optimising the energy and resource flows within private
households;

1T Devel op and enhance met hod-$ermchergcinvesimerg n’ s
planning and energy transition policies.vB®p new participatory models to engage
citizens in investments of clean energy projects;

1 Sociceconomic and interdisciplinary research omualification of workers currently in
carbonintensive sectors and building new employment opportunities targetedds the
needs of the clean energy transition.

Implementation Potential research challenges and topics will be addressed via collaborative
R&l, including citizenscience/useled innovation approaches. A close cooperation with
building and city relatg R&I initiatives across different parts of Horizon Europe will ensure
complementarity. Actions will be closely coordinated with the Clean Energy Transition part
of the LIFE programme (2022027) which focusses on policy support and market uptake
action.

4.4.2 Achieving a highly eneregfficient and decarbonised EU building stock

Challenge Buildings are pivotal to the energy transition and the achievement of a climate
neutral economy. Energy consumption of buildings (in the operation phase) represents
approximately 40% of energy consumption and 36% ot €Rissions in the EU. Enabling
costeffective energy renovation of buildings is a top R&I objective for the EU which can
lead to significant energy savings and betterdifele resource efficiency. Thiggether with
enhanced interactions of buildings with the energy system and between buildings, opens up a
significant decarbonisation and employment potential.
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Targeted impactDelivering the technology and soeconomic breakthroughs necessary to
achieve the full decarbonisation of the building stock by 2050 through eeérggncy,
renewables, digitalisation and smart operation of buildiatgo bearing in mind the neeal t
move towards climate neutrality in the longer term and to limit theclitde environmental
impacts of buildings.

Potential research challenges

This intervention area will primarily focus on the decarbonisation of buildings and on the
contribution of he buildings sector to the clean energy transition, while also taking into
account lifecycle perspective and circularity:

1 Costeffective renovation, including design and construction processes, and
modernisation of existing buildings towards nearly z&vergy performance level, also
taking into account environmental htg/cle performance;

1 Digital tools for design, monitoring and optimisation of energy performance of buildings
and technical equipment, taking into account-t¢ijele environmental performae,
health, accessibility and comfort criteria, ensuring synergies with relevant policy
initiatives (e.g. smart readiness indicator under the Energy Performance of Buildings
Directive)

1 Costeffective integration of renewables at buildingnd neighbourhab- level, energy
demand flexibility, integrated heat and electricity storage (including EV charging) and
energy symbiosis (e.g. electricity and heat exchanges) with industrial zonings;

1 Sociceconomic aspects of innovation (e.g. business models, costdo&laddility,
accessibility, user behaviour and acceptance);

1 Life cycle approaches integrating resource efficiency, circular economy and
environmental impacts (e.g. biodiversity, natural resource depletion, new materials,
carbon footprint).

Implementation Potential research challenges and topics will be addressed through
coll aborative R&lI actions. Synergies wil/ |
Industry and Space' on activities relating to construction, construction materials and circular
ecoromy. Furthermore, cooperation with other cluster on life cycle approaches, optimisation

of accessibility, safety, comfort, wdlleing and health in buildings will be essential and
addressedinagpr ogr ammed partnership oni cmBuilt envi

4.4.3 Support industrial facilities in the energy transition

Challenge Industry has a key role in the clean energy transition, and also needs to become
climateneutral by 2050 while remaining competitive at global level. This needs harb

in-hand with an industrial transformation towards a circular industry. The efficient use of
energy and resources will be optimised at all levels: at plant, industrial hub and energy
system level. This priority, which focuses on the interfaces ofrithestrial plants and hubs

with the wider energy system, wi || therefor
industry and space’ (cluster 4 ) -carbdnredetgg t r 'y W
sources, either produced locally or procured \ectecity and gas (including hydrogen)

grids. Through flexibility and demand response, industry will also contribute to the stability

of energy grids supplied with a growing share of variable renewable sources.
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Targeted impact Enable competitiveness armhrbonneutrality of industry through the
integration of renewable and legarbon energy sources and the optimisation of energy flows
across integrated industrial installations and the wider energy system.

Potential research challenges

1 Develop and demonstte technologies, planning and modelling tools and infrastructure
for optimising the energy flows (e.g. electricity, heat, Hydrogen) between industrial
plants/hubs and the energy grids, so as to enable contribution to the integration of RES,
energy efficency and stability of energy grids;

19 Develop and i mprove technologies to use
including its conversion to other energy vectors, so that it can-bemenercialised in
the energy system;

Implementation Potential resarch challenges and topics will be addressed via collaborative

R&Il. To ensure complementarity across different parts of Horizon Europe, these will be
addressed through, or in close cooperation with, industaged R&lI initiatives, notably with
“Climauter al and circular industries’ in Clus

4.5 Develop lowcarbon and competitive transport solutions across all modes

Europe is world leader in transport design and manufacturing in all transport modes. The
automotive, rdj aeronautics and shipbuilding sectors have a turnover of above EUR 350
billion and employ more than 3.6 million highalified staft’. At the same time, transport

is a major producer of harmful emissions that contribute to climate change and affect air
quality, particularly in urban areas. The transport sector is responsible for 23%.0f CO
emissions and remains dependent on oil for 92% of its energy demand. Furthermore, despite
significant technological progress over past decades, projected GHG emi$siom
transport are not in line with the objectives of the Paris Agreement due to the expected sharp
increase in transport demand. Intensified R&l activities are therefore needed, across all
transport sectors, in order for the EU to reach its policy goalards a nezero greenhouse

gas emissions by 2050 and to significantly reduce air pollutants. New technological solutions
that will emerge from these efforts will not only contribute to the EU policy goals regarding
fighting climate change, but will alsenhance the global competitiveness of the European
transport sector in all modes. These R&l activities are briefly described below.

4.5.1 Achieve zer@mission road transport

Challenge The Clean Mobility package and in particular legislation on vehicle emissions
implies that low and zeremission vehicles will gain substantial market shares by 2030. In
addition, improving air quality remains a key challenge in many cities and regronghout
EuropeTopr eserve and enhance Europe’s competiti
effort, in the face of increasing international competition, and to respond to societal
challenges related to mobility, air quality and health, substaR#al efforts are required

focussing on the development of the next generations of aa low emission vehicles,

0« Towards c¢l ean, c¢ omp ey thacbntributioa of tanspartmesearch aaddinnowatibnitd i t
the Mobility Package” SWD (2017) 223 final
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including clean road vehicles technologies tawhnologies of a more systemic nature, which
will address the integration of clean vehiclesl arew system services into the transport
system .

Targeted impactThe transformation of road transport to zemission mobility through a
world-class European R&l and industrial system, ensuring that Europe remains world leader
in innovation, productiomnd services in relation to road transport.

Potential research challenges and tapitss priority will address both 1) clean road vehicles
technologies lightweight materials, drive trains, brakes, tyres, emissions-tafiarment
systems, power electnixs, vehicle management systems and advanced and digital
manufacturing technologiesand their infrastructure, including their interfaces, and 2)
technologies of a more systemic nature, which will address the integration of clean vehicles
and new systemesvices into the transport system. All types of road transport vehicles are
included (e.g. twewheeler, passenger cars, vans, trucks and buses), as well as system
integration with infrastructures and services.

Implementation In order to develop a coheresmd strategic R&l programme, and enhance
leverage and industrialisation, it is proposed that this strategic R&I area is developed through
a coprogrammed partnership with industrial players and the research community, building
on the existing European & Vehicle Initiative.

4.5.2 Enhance the competitiveness of rail as adason mode of transport

Challenge Pave the way for a major transformation of the railway system: focussing on
decarbonisation, automation and digitalization. Moreover, addregs ssues at EU level,

such as congestion, security of energy supply and retain the EU leadership role in producing
innovative rail transport solutions.

Targeted impact Achieve the Single European Railway Area as the backbone of an
integrated and sustable mobility in Europe and towards a globally competitive transport
system, generating growth and jobs in Europe. Strengthen the EU leadership role in
producing innovative rail transport solutions, and their integration into digital service chains.

Implementation Building on the successful operation of the existing Joint Undertaking,
potential research challengasd topics will be addressed via an institutional public private
partnership.

4.5.3 Make aviation cleaner and more competitive

Challenge The European Union is one of the leading exporters of aeronautics products in the
world. Aviation is also a growing means of transport and a strong contributor to the European
Union economy. Despite technological progrésslG emissions from aviation are rdlyi
increasing, both in the EU and globally, making it one of the industry sectors with the highest
need for new technological solutions to contribute to meeting the goals of the Paris
Agreementin addition, air pollution and noise levels need to be adee R&I is necessary

to advance technologies as well as operational procedures of aviation to minimise the adverse
environment al effects and maintain the EU’ s

Addressing Aviationdés Environment al Credentii

Targeted impactTo straxgthen European aemdustry collaboration and maintain a global
leadership position. To develop innovative, cutting edge projects accelerating the reduction of
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all aviation impacts and emissions (noise,2&0Bd noRCO;, including manufacturing and
endof-life). Technologies for deep decarbonisation will be developed in the field of aircraft
technologies and standards, as well as the use of sustainable alternative fuels. It is envisaged
that new technologies will provide for a potenfial| efficiency inprovement of [XX%] for

next generation aircraft technology, a potential decrease of [XX%] in aviatiofC@en
emissions and major progress towards-costpetitive sustainable alternative fuels.

Potential research challenges

1 Better understanding the imgaof norCO; emissions, including cirrus contrails, NOX,
SO on climate and environment;

 Reduce all aviation emissions and noise for increased environmental and health
protection;

1 Apply sustainable low carbon fuels ¢lnding syntheti fuels, hydrogerand biofuels)
Develop improved fuel efficiency for the next generation of aircraft technology;

Research new aircraft configurations and new propulsion systems towards substantially
enhanced performance;

Deliver ecological and costfficient manufacturingand enebf-life procedures;

Promote strategic research activities in Hti@alitional aviation areas (e.g. electrification,
digitalisation, autonomy, daw@riven sciences, circular economy);

Implementation Planned research challenges and topics cabelsé addressed though a
dedicated institutionalised public private partnership, in order to maximise impact and the
exploitation of synergies with a more efficient and transparent setup, stronger financial and
nonfinancial commitments, potentially complamed through collaborative research
projects. At least half of the budget will be allocated to technological solutions aiming at deep
decarbonisation.

Air Traffic Management

Targeted impactTo overcome current shortcomings of the Air Traffic Managememtv(A
systems, while addressing future challenges of digitalised and sustainable aviation.
Continuing to develop the Single European Shyipling the capacity of the current ATM
system, reducing its costs by 50%, increasing safety by a factor of 10, caraingethe
environmental impact for each flight by 10%, from a 2004 baseline.

Potential research challenges

1 Develop solutions that address the capacity challenge and deliver safer, greener and more
affordable aviationNlodernise and harmonise ATM systemdEurope);

1 Address new priorities of the aviation ecosystem (e.g. cybersecurity, urkisanaport,
U-space drone traffic management system).

1 increased automation of ATM and aircraft, integration of the different systems
(aircraft/ATM/airports).

Implementation Building on the successful operation of the existing Joint Undertaking,
planned research challenges and topics can be addressed via an institutionalized public
private partnership.
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4.5.4 Enable lowcarbon, smart, clean and competitive waterbémaresport

Challenge In 2018, a global agreement was reached to cut total GHG emissions from
shipping by at least 50% by 2050 compared to 2008, with the ambition of achieving zero
emission§. Shipping also contributes significantly to air and water polfutAutomation

and information technology is revolutionizing the operations of inland and marine shipping,
enabling new business models, increasing efficiency, improving security, developing new
markets and supporting competitiveness.

Targeted impactAccelerate the development and prepare the deployment efddvon and
clean solution in the shipping sector, improve its system efficiency, enhancing digital and
satellitenavigation solutions and contribute to the competitiveness of the European
waterborme sector. Reduce environmental impact (on biodiversity, noise, pollution and waste
management).

Potential research challenges

1 Increase the performancoé hybrid/ full battery electric, fuel cell applications, propulsion
systems with lowcarbon fuels, ofoard renewable energgnd improved efficiency
through changes in vessel design;

Automation and digitalisation in maritime;

1 R&lin Ports: alternate energy supplies and uses, floating ports, capacity management and
sustainability in context of mega ships,rpaty opportunities and integration of water
freight and passenger solutions in spatial planning;

1 Flexible manufacturing, increasing the competitiveness of production in shipyards,
improving attractiveness of inland waterway transport and short seainghipghin
integrated supply chains.

Implementation Potential research challenges and topics will be addressed via collaborative
R&l.

4.5.5 Reduce the impact of transport on the environment and human health

Challenge Transport emissions are one of tmain contributors to air quality problems,
particularly in urban areas. At the same time, noise also negatively affects health.
Electrification promises to address most of these issues, but as some transport modes are
more difficult to electrify in the neafuture, there is need for R&I activities to in order to
develop appropriate solutions.

Targeted impactimproved scientific knowledge on the impacts of existing and new transport
emissions, while at the same time devising ways of reducing emissionseamithpacts, by
technological or regulatory means, both at the source and once these emissions are in the
environment.

Potential research challenges

101 njtial IMO Strategy on Reduction of GHG Emissions From Ships
http://www.imo.org/en/MediaCentre/PressBriefings/Pages/06 GHGinitialstrategy.aspx
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1 Deeper understanding of the impact of air polluting transport emissions and noise
emissions on health anecosystems;

1 Develop/demonstrate solutions for the mitigation of these negative effects adapted to
each specific aspect; quality of life and wellbeing of passengers and citizens;

1 Methods to influence environmentally virtuous vehicle end user behaviows an
discouraging negative ones (aggressive driving, tampering etc.), taking into account user
needs and mobility changing requirements stemming from new forms/future of work;
methods and tools to incentivise a change in citizen behaviour.

Implementation Poential research challenges and topics will be addressed via collaborative
R&I , in coll aboration with cluster ‘Health’

4.6 Develop seamless, smart, safe, accessible and inclusive mobility systems

Europe needs to maintain the competitiveness of its trangpadustry and manage the
transformation of supptpased transport to demaddven, safe and sustainable mobility
services. Suitable research and innovation initiatives will help to prepare such transformation.
Emerging digital technologies, such as Bpta, Internet of Things (loT), artificial
intelligence, and advanced satellite navigation services (Galileo/EGNQOS) provide a great
potential for developing connected and automated transport and managing traffic across the
whole transport network. It camable significant safety, environmental, economic and social
benefits by reducing accidents caused by human error, decreasing traffic congestion, reducing
energy consumption and emissions of vehicles, increasing efficiency and productivity of
transport opetions, improving working conditions, creating new jobs and contributing to
soci al cohesion. To succeed in this transfo
needs to be prepared for enabling cleaner and smarter operations. Research aridnnnovat
results will set the basis for future standards, creating European and global markets and
adapting and modernising the overall regulatory framework. To maximise economic and
societal benefits, in addition to technological solutions, it is essentaddeess human and
social aspects such as: analysis of mobility factors and patterns, representations of different
social groups and inclusiveness of new solutions, capacity building and public acceptance,
etc.

4.6.1 Make automated and connected road prahsafe and competitive

Challenge Implement the goals for cooperative, connected and automated mobility on roads
at EU and national levels as described in the Communication "On the road to automated
mobility: An EU strategy for mobility of the futur®® and support the development and
deployment of connected and automated, fully accessible mobility technologies, services and
infrastructure.

Targeted impaciThe objective is to bring societal benefits, strengthen the competitiveness of
European industry @hto manage properly the long transition phase towards a highly
connected and automated transport system in a safe and secure way, favouring social

12COM (2018) 283
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inclusion, low emissions and overall efficiency (allowing for personal mobility while
reducing overall envimmental impact).

Potential research challenges

1 Interaction of automated vehicles with the surrounding environment, physical and digital
infrastructure, interfaces with other transport modes;

1 Technical enablers and Naechnical enablers: smart sensorS, BD maps, advanced
satellite navigation/ positioning technologies, datacessing, artificial intelligence and
connectivity, ethics, privacy, safety, security and cybersecurity accessibility liability,
user and public acceptance, governance and intenaattooperation;

1 Societal and environmental impacts of the automated road transport system (economic,
environmental, social, training, qualifications, employment).

1 Largescale, crosdorder demonstrations to get insights in the abilities of automated
driving systems and their limitations and to enable deployment

Implementation Planned research challenges and topics could be addressed through a
dedicated institutionalised public private partnership, in order to maximise impact and the
exploitation of synergies with a more efficient and transparent setup, stronger financial and
nonfinancial commitments, n col | aborati on with cluster * Di

4.6.2 Develop efficient and innovative transport infrastructure

Challenge Infrastructure innovation will be vital for implementing the THENetwork and,

more generallyjn implementing the technological transition and efficiently limiting GHG
emissions. Thus, there is a need to cater for the need for new solutions to ensure that despite
increasing budgetary constraints, EU transport infrastructure can be maintainestiedpgr

and expanded to ensure competitiveness of the transport system while reducing unwanted
impacts. Anticipating climate change is crucial for developing new types of innovative
transport infrastructure for 2050, with an increasing challenge on itseresliand its
environmental impact. Moreover, focusing on new transport modes and usages is a key to
improve intermodality and therefore improve the competitiveness and the quality of the
services.

Targeted impactDevelop and validate new solutions torgase efficiency, intemodality,
resistance, safety and security of the transport system, for passengers and freight. At the same
time, reduce greenhouse gas emissions from transport operations and improve the
environmental performance of transport mamatece and modernisation works, over the
entire lifecycle of the infrastructure. The infrastructure will have to withstand more frequent
severe weather events by adapting to the climate change.

Potential research challenges

1 Develop and test new methods todinsport maintenance and upgrade, with a view to
improving safety,climate resilience and environmental impact (incl. habitat and
biodiversity) and develop new solutions to accommodate connected mobility;

1 Support the development of transport infrastruetwhich will accommodate new and
evolving transport modes and improved integration (national, regional) of transport
infrastructure and energy systems through deployment of relevant infrastructure;
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1 Integration of physical and secure digital infrastructureluding aspects of
cybersecurity;

1 Develop tools for information and data collection and management to monitor the
performance of the infrastructure (asset utilisation rate) and the efficient management of
mixed vehicle fleets on road networks;

1 Develop ad test governance, regulatory, and public procurement models and new
contractual performance indicators and incentives to maintain and upgrade infrastructure.

Implementation Potential research challenges and topics will be addressed via collaborative
R&lI.

4.6.3 Develop the future transport network and integrated traffic management

Challenge Lack of timely information, reliability, multimodal coordination, safety/security,
passenger comfort and accessibility of collective mobility, exacerbated by imefffoeight

traffic all lead to an increased use of individual transport by road. Overcoming sygtem
capacity constraints will allow for better management of traffic streams for passengers and
freight, enabling seamless deordoor mobility and trangmt, resulting in an optimal traffic

mix and circumventing temporary capacity limitations.

Targeted impactDevelop and prepare for deployment of an advanced -moltal network
and integrated traffic management system, in order to enable seamless-doar mobility,
increase safety, reduce congestion and transport related emissions.

Potential research challenges

1 Architecture and concept of operations for an efficient, resilient and adaptable multi
modal network and traffic management (NTM) systenmingusadvanced EU satellite
navigation services

1 Integration of service chains with cooperative and connected vehicles for improved
traffic management and overall higher information percentage rate of mobile travellers.

1 Validation of nextgeneration multmodal NTM systems (including intrenodal
optimisation and development of interfaces)

91 Data sharing issues: use of data by different public / private stakeholders, need for rules
and regulations;

1 Traffic optimisation of conventional, (sefpautomated and mmanned vehicles within a
multi-modal NTM system

1 Enabling EUwide comodal freight transport services connected to global supply chains
within a well synchronised, smart and seamless network.

1 Inclusion of provisions for soft / active mobility (bikesvalking).

Implementation Potential research challenges and topics will be addressed via collaborative
R&lI.

4.6.4 Enable multimodal freight logistics and passenger mobility services
Challenge New mobility services are needed to improve opportunitiegrieater equity and
accessibility for people who currently have few options. Public and private transport

104




operators are evolving their service modeldlurring traditional demarcations between
public transport and private mobility and across modes.

Targetel impact Ensure European competitiveness in logistics and mobility services, while
decreasing climate and environmental impact in line with the Paris Agredbexatiop and
validate new, lowcarbon approaches for the freight transport system and logigigrations
over the entire lifecycle. Develop and validate peag@etred, smart public transport and
sustainable mobility services in all modes in rural and urban areas.

Potential research challenges and tapics

1 New digital infrastructures and their @mtonnectivity and interoperability, to improve the
efficiency of logistics chains;

1 In the supply chain, the network capacity usage and management as well as-synchro
modal services;

1 Assess emerging business and operating models, their employment andffextmie.g.
need for upskilling and reskilling of the labour force), considering new digital and space
technologies, vehicles (e.g. drones), new mobility patterns, and new global trends;

1 Assess the impact and opportunities of cooperative, connectealitordated mobility on
multimodal freight logistics based on open platforms and standards/ data formats;

1 Developing and defining new governance models for accessible, smart mobility services
for all;

1 Emerging demands through future interoperability of ptaftsitechnical, social (health,
education, etc.), and spatial systems;

1 Adapting the data/loT eesystem to integrate new technologies from different sources
(including nontransport) and to integrate new mobility demand (patterns).

Implementation Potental research challenges and topics will be addressed via collaborative
R&lI, in collaboration with cluster *“Digital,

4.6.5 Increase transport safety across all modes

Challenge Safety is of primary concern for any transport systemthadEU set ambitious
targets in its 2011 Transport White PdfiérResearch and innovation will underpin the 3
pillars affecting safety- technologies, regulations and human factors (individual and
organisational). The approach will be Hs&sed and systemiincluding transport means,
infrastructure, the physical environment (e.g. weather) and the various actors (e.g.
manufacturers, regulators, operators, users etc.) as well as all their interfaces. Specific issues
per transport mode and synergies acrossasavill be addressed.

Targeted impactContribute to drastically reduce accidents and incidents, fatalities and
injuries and ensure that the EU is a world leader in safety in all modes of transport by
furthering knowledge and awareness, and by develdpoigologies, products, services, and
solutions that reconcile safety with efficiency and «fsendliness.

108COM(2011)145
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Potential research challenges and tapics

T
T
T

)l
)l
1

Understanding and predictive assessment of safety risks and system effectiveness;
Accident scenariplanning and posaccident response;

Smooth interaction between all road users, their vehicles and infrastructure in a safe
system approach;

Technologies supporting monitoring and enforcement of current safety regulations,
testing/preparation of future sidards/rules

New technologies and safety solutions
Building and sharing safety data and knowledge on safety

Situational awareness, rapid response systems

Implementation Potential research challenges and topics will be addressed via collaborative

R&I.
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Overview of links between intervention areas (HE SP) and strategic R&l

areas of the Strategic Plan document
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energy transition

Develop lowcarbon and competitive transport solutions across all modes

Towards zer@émission

road transport (2ZERO) ° ° ° X X
Rail 0 0 X X
Cleaner and competitive

. X X
aviation
Waterborne transport o] o] o] X X X
Impact on human healtt 0 o X

and environment

Develop seamless, smart, and safe mobility systems

Mobility and Safety for

Automated Roac 0 X X
Transport

Competitive and

innovative transport 0 X X X
infrastructure

Future transport

network and integrated 0 0 0 X X
traffic management

Multimodal freight

logistics and passengg 0 0 X X

mobility services

Transport safety acros
modes

5. European Partnerships

A partnership approach is used in case it will more effectively achieve objectives and targeted
impacts than regular calls for proposals of Horizon Europe. Thus, European Partnerships
shall be established for addressing European or global challengesyardges where they

will more effectively achieve objectives of Horizon Europe than the Union alone and when
compared to other forms of support of the Framework programme.

The following areas for future partnerships with a lead under this cluster haviel&etgied:

Transforming Europe's rail system;

Integrated Air Traffic Management;

Clean Aviation;

Clean Hydrogen;

Built environment and construction;

Towards zereemission road transport (2ZERO);

Mobility and Safety for Automated Road Transport (MOSART);

=4 =2 =4 _-4_-4_9_-9
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1 Batteries: Towards a competitive European industrial battery value chain;
9 Clean Energy Transition.

6. Missions

One of the main novelties of Horizon Europe is the introduction of missionsahgition,
high-profile initiatives which will put forward carrete solutions to challenges facing
European citizens and societies. Missions are currently in the process of being defined within
five areas;

adaptation to climate change including societal transformation
cancer

healthy oceans, seas, coastal anchohlaaters

climateneutral and smart cities

soil health and food

= =4 =4 =2 9

Accomplishing missions will require a cresstting approach, drawing on research and
innovation activities defined not only through individual Clusters, but across Horizon Europe
and beyad. Research and innovation activities within this Cluster thus th@ potential to
support missions in all of the abeugentioned areas. The synergies between each mission
and cluster will be further explored as possible missions take shape.
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ANNEXHO®RI ZON EUROPE CLUST

FOOD, BIOECONOMY, NATURAL
RESOURCES, AGRICULTURE AND
ENVIRONMENT

1. Global Challenges and Their Drivers

Human activities— driven by rapidly growing global populatignunsustainable economic

growth, production practices and consumption patteraie creating mounting pressures on
ecosystems (on land and sea) and on natural resources suswilsaswater, air and
biodiversity. Since 1970, the global demand for nattesburces has more than tripled and is

now exceeding “planetary boundaries”. Withot
of production and consumption, the demand for natural resources is projected to double
between 2015 and 20581,

The continuas, accelerating decline in biodiversity is of particular concern as biodiversity
provides the fabric of life with a range of ecosystems services which are crucial for human
well-being®®. Main direct drivers of biodiversity loss, in order of their importgrare land

use change, overexploitation (through intensive agriculture, forestry and fishing practices),
climate change, pollution and invasive species. Underlying causes are production and
consumption patterns, human population dynamics, trade, tecloalogovations, harmful
economic incentives and governatféeCurrently, 27% of assessed species in the EU, in
particular pollinator®® and 66% of habitat types are threategdridwide, about 1 million
animal and plant species are now threatened withaion, more than ever before in human
history. The situation may become worse under the business as usual $epatioe same

time, transformative changes could bend the curve of biodiversity loss, but they are currently
not happening quick, upcalel or integrated enoudt.

Natural resources, including biodiversity, are further degraded in terms of quantity and
guality as a result of the impacts of climate change. If current trends continue, global average
temperature increase could reach 2°C soter @060 and continue to rise afterwards, leading

to major adverse impacts on primary production systemsatural systems and societies in
rural, coastal and urban aré&#sOn the other hand, effective management of land and natural
resources whilst safeguding biodiversity can enhance climate change mitigation and

104 European Commission, Raw Materials Scoreboard 2018

105 http://www.resourcepanel.org/reports/globesourcesoutiook

106 hitps://www.ipbes.net/assessmeaports/eca

107 hitps://mww.ipbes.net/system/tdfispm_global_unedited_advance.pdf?file=1&type=node&id=35245
198 EY Pollinators initiative COM/2018/395 final

109 hitps:/www.ipbes.net/assessmeeports/eca; https://www.ipbes.net/assessmembrts/eca

10 https://www.ipbes.net/system/tdf/spm_global_unedited_advance.pdf?file=1&type=node&id=35245
111 primary production systems include agriculture, forestry, aquaeudna fisheries

12 https://www.ipcc.ch/sr15/
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adaptation. Agriculture and forestry have a particular role to play in this respect as these
sectors manage 80% of the land in the'EU

Oceans, seas, lakes and rivers are the lungs and faous planet; they produce half of the
oxygen we breathe and 16 % of the animal protein we eat. Yet, the health and productivity of
our oceans, seas, lakes and rivers is severely endangered by climate change, ocean
acidification, deoxygenation, excess uerts, chemical pollutants and plastics and
microplastics.

All'in all, the global ecological footprint of human activities has increased from requiring less

than one planet Earth in 1961 to more than 1.7 planet Earths today, and is expected to require
two planet Earths around 2036 Already now we are reaching orevencrosgi “ pl anet ar
boundaries” of Earth system in a number of
pollution and depletion of phosphorus) and biosphere intétticcordingly, concerns over
environmentelated risks for the economy are mountffig

These concerns are particularly justified for the EU economy, which is largely dependent on
fossil resources and many raw materials sourced from international mdrk€tss when, as

matter of fact, the masscale use of fossil resources has signifigargbntributed to
anthropogenic climate changeen dust r i al operations represent
GHG emissions, of which about half originates from the use of fossil resources as raw
material and from industrial proces§€sThe use of biomass dwaste for the production of
renewable products (e.g., chemicals, materials) and nutrients has the potential to strongly
contribute to breakingown the dependence on r@mewable and mineral resources and act

as an enabler of the overall bioeconomy.

Environmental degradation in conjunction with unsustainable production and consumption
patterns pose also serious risks to human health anebaieli. Pollution, responsible for
16% of all deaths worldwide, is the largest environmental cause of diseaspeearadure
deaths today®. More than 70% of the diseases caused by pollution aremmmunicable
diseases (NCDSY.

Diets inextricably link human health and environmental sustainabilitye prevalent
unsustainable and unhealthy diets contribute to theabletwvironmental change, and at the
same time are the leading risk factor of NCDs and driver of obesity rates. Despite edfforts,
EU country has reduced obesity rates in the last several d&¢adaed at presemhore than

13 https://ec.europa.eu/agriculture/sites/agriculture/filesindizators/context/2016/c31_en.pdf

114 https://www.footprintnetwork.org/owwvork/ecologicatfootprint/
https://www.stockholmresilience.org/resedpthnetaryboundaries/planetastyoundaries/abotthe-research/thaine-planetary
boundaries.html https://lwww.stockholmresilience.org/research/planebayndaries/planetafiyoundaries/abotthe-research/th@ine
planetaryboundaries.html

116 |n the last three years, the environmenisits have dominated in the Global Risk Perception Survey; and in 2019 accounting for three of
the top five risks for the economy by likelihood and four by impddtps://www.weforum.org/reportéie-globatrisksreport
2019https://www.weforum.org/reports/tigéobaltrisks-report2019

17 https://ec.europa.eu/eurostat/data/database https://ec.europa.eu/eurostat/data/database

118 Final Report of the Higlhevel Panel of the European Decarbonisation Pathways Initiati&C, 2018)
https://publications.europa.eu/en/publicatibetail-/publication/226dea404d311e3adde0laa75ed71al

119 hitps://www.thelancet.com/commissions/pollutiandhealthhttps://www.thelancet.com/commissions/pollutiandhealth
12nttps://www.thelanet.com/pdfs/journals/lancet/PlIS018036(17)3234D.pdf;
https://www.thelancet.com/pdfs/journals/lancet/PI1IS06286(17)32348.pdf
2https:/iwww.sciencedirect.com/science/article/pii/S0140673614604608;

https://www.sciencedirect.com/scierarticle/pii/ $140673614604608
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half of the EUSosewaightior dbes. The transiormiatmmto healthy and
sustainable diets requirasibstantialdietary shift from the consumers and a change in the
food productiof?®!?4 There is a need tmakefood systemsmore responsive to the needs
and interests ofammunities, and to empower people with a stronger influence in local food
environments.

Moreover, in an evechanging environment, keeping plants and animals healthy as well as
food supply safe are ongoing challenges. Globally, every year pests aadedismuse
around 2040% of crop and animal production los€é&. Although the food supply in the

EU was never so safe as today, the WHO estimates thabtood bacteria, parasites, toxins

and allergens cause about 23 million cases of illnesses @8d deaths in Europe every
yeat?’ and the European citizen is not fully confident or trusting the food supply
system&812% Continuous improvement of risk assessment and risk management methods is
necessary to make sure that food stays safe at every stagdonfidiseipply systems.

While addressing all these challenges comes at a price, the costs of inaction and related
societal implications would be much high®r If left unaddressed, climate change and the
degradation of natural capital risk to undermine pubkalth and many economic sectors,
which depend on the health of natural systems and resources. In this context, agriculture,
forestry, aquaculture and fisheries, food industry;d@eed and other related sectors will be
particularly affected, thereby jpardizing food and nutrition security, millions of jobs,
economic growth, and overall wédeing of people, in the EU and globally.

The concepts of the circular economy, the bioeconomy, the blue economy and the Food 2030
initiative provide an opportunityo balance environmental, social, and economic goals and

set human activites on a path to sustainaBityIn addition to new knowledge,
technological, innovation, organisational solutions and industrial transformation,
implementation of these conceptgirei r es prof ound changes in p.:
and behaviours as well appropriate governance models from the local to the global. A
transition to sustainable economic growth and competitiveness can only be successful if it
goes hand in hand wvhitincreased prosperity and is inclusive. This implies a fair distribution

of costs, benefits and risks along the value chains and balanced development of rural, costal
and urban territories in the Member States, across the EU and globally.

122 http://www.euro.who.int/en/healttopics/noncommunicabidiseases/obesity/datmdstatistics;  http://www.euro.who.int/en/health
topics/noncommunicabldiseases/obesity/datad statistics

123 hitps://euagenda.eu/upload/publications/untild@63ea.pdf

124 hitps://www.thelancet.com/commissions/EAT

125 hitp://www.fao.org/3/66583e.pdf

126 hittp://www.oie.int/fileadmin/Home/eng/Media_Center/docs/pdf/Key_Documents/ANMEALTH-EN-FINAL.pdf

127\WHO (2015) Estimates of the glodalirden of foodborne diseases2p5;
https://apps.who.int/iris/bitstream/handle/10665/199350/9789241565165_eng.pdf;jsessionid=8B2AC517A05A7B81BEO4E3AF4AFC2EAAQ
?sequence=2b5;

https://apps.who.int/iris/bitstream/handle665/199350/9789241565165_eng;pdf
jsessionid=8B2AC517A05A7B81BEO4E3AF4FC2EAAO?sequence=1
28https://www.sciencedirect.com/science/article/pii’'S0924224418305557,
https://www.sciencedirect.com/science/article/pii/S0924224418305557

129 https://ec.europa.eu/info/consultations/pugiamsultatiortransparencandsustainabilityeurisk-assessmesfood-chain_en;
https://ec.europa.eu/info/consultations/pugimisultatiortransparencandsustainabilityeurisk-assessmeffbod-chain_en
130 https://hbr.org/2017/06A§ou-think-fighting-climate changewill -be-expensivecalculatethe-costof-letting-it-happen;

https://hbr.org/2017/06A§ou-think-fighting-climate changewill -be-expensivecalculatethe-costof-letting-it-happen

131 The transitio to a circular economy, including to a circular bioeconomy, is a huge opportunity to create competitive advantages on a
sustainable basis. Applying circular economy principles in all sectors and industries will benefit Europe environmersadiiayahd in

addition have the potential to generate a net economic benefit of EUR 1.8 trillion by 2030(38), result in over 1 mijiados mevoss the

EU by 2030 European Commi ssi on COM(2019) 22 Refl ecti on Paper “T
https:/ec.europa.eu/commission/sites/bptditical/files/rp_sustainable_europe -80_en_web.pdf
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2. EU Policy OQectives

The EUhas the ambition téead thetransitionto a sustainable, climateeutral, circular and
environmendfriendly economy in full compliance with the United Nations 2030 Agenda, the
Paris Climate Agreement and the Convention on Biological Diversity, as reiterated in recent

communicati olnsan nPIt afdaty df* €rT oAMalr’ds a Sust ai

2038

Many EU policies and strategies have been developed or reformed to foster the transition to

an environmentally, economically and socially balanced future. This includes in particular:
EU environmental legislation and policies targeting biodiversity, water, soil and air, the
Common Agricultural Policy, the Common Fisheries Policy, the Maritime Policy, EU Arctic
Policy, the EU General Food Law, the Circular Economy Package, the Circulticlas
Strategy, the EU Bioeconomy Strategy, the Blue Growth Strategy, the Food 2030 initiative,
the new Industrial Strategy Policy and the 2030 Climate and Energy Framework.

Research and innovation (R&I) is crucial to better understand the underlyingsdvivétre

sustainability challenges as well as to devise options and a range of solutions to address them.
It needs to be matched with investment in technologies, new business and governance models

as well as social and environmental innovation to overclmtieins and set humanity on
more sustainable pathways. Accordingly, R&I can play a key role in achieving objectives set
in relevant EU policies and global commitments. These include: meeting the goals of
sustainable development, mitigating and adaptingcltmate change, guaranteeing the
production and consumption of safe and healthy food andbdsed products, promoting

sustainable practices in agriculture, aquaculture, fisheries and forestry, ensuring access to

clean water, soil and air for all, achiegi the good environmental status of the seas and

n

oceans, preserving and restoring the planet’

This is expected to foster an innovative, responsible and competitive European economy

generating sustainable jobs agrdwth.

3. Targeted impacts

R&l in the Cluster 6 aims to advance knowledge, build capacities as well as develop and
demonstrate innovative solutions that wal¢celerate the transition to: a sustainable and
circular management and use of natural resoueossiring ecosystem integrity as well as
sustainable development and human Welhg, including food and nutrition security, in the

EU and globally This will involve userdriven exploitation of environmental big data sources

(in particular from Coperniciand Galileo). R&I activities under this Cluster shall create the
following interlinked, longterm impacts:

1 Reduction of greenhouse gas emissions aratessfubdaptation of ecosystems and
production systems as well as ruastal andirban areas tolimate change

132 COM(2018) 773 fingl A Clean Planet for all A European strategic ktegn vision for a prosperous, modern, competitive and climate

neutral economy; https://ec.epeneu/clima/sites/clima/files/docs/pages/com_2018 733 en.pdf;
https://ec.europa.eu/clima/sites/clima/files/dpages/com_2018_733_en.pdf

3 Reflection Paper “Towards a Sustainabl e Europe by
political/fileskrp_sustainable_europe_-8Q_en_web.pdf; https://ec.europa.eu/commission/sites/beta

political/files/rp_sustaindb_europe_3®1_en_web.pdf

113

2C



The climate mitigation and adaptation potential of terrestrial, seas, oceans and inland waters
ecosystems as well as primary production, food anebased systems will be seized. In
particular, GHG neutral and climapeoof production andconsumption will be enabled.
Negative GHG emissions through sink and storage functions provided by ecosystems and
sustainable bidased resources, materials and products will be actively enhanced. As a result
of actions under this Cluster in cooperatiothwCluster 4 and 5, European climate targets

will be achieved, notably a cut of at least 40% in greenhouse gas emissions (from 1990
levels). In the longer term this will enhance economic, environmental and social resilience.

1 Halt of biodiversity decline ahrestoration of ecosystems
Biodiversity and ecosystem services in natural systems and in primary production will be
better understood, monitored, valued and managed. As a result, the decline of biodiversity,
including of pollinators, will be reversed and ecosystem integrity anlilere= in land and
aguatic environments enhanced.

1 Sustainable and circular management and use of natural resources; prevention and
removal of pollution; healthy soils and clean water and air for all; attractive jobs,
enhanced value creation and competitiess

The physical and biological planetary boundaries in relation to the use and management of
biodiversity and natural resources on land and sea will be better understood and defined. This
will provide the basis for a more circular use of resourcestaanainstreaming of circular
systems. As a result, resource efficiency will be increased and pollution will be reduced all
along value chains, from production to consumption and disposal. The resffigient
management and sustainable use of biologesburces will result alsm increased added

value along the whole value chains and their competitiveness as well as more attractive jobs
in rural, coastal, petiirban and urban areas. Sustainable management of water resources will
help to better cope i the impacts of floods and droughts and reduce the high economic
costs related to water pollution control and removal.

1 Establishment of primary production, food and -based systems based on
sustainability, inclusiveness, health and safety; food ardiontsecurity for all

Sustainable, low emission, resilient, competitive and equitable primary production and food
systems will become the norm. The potential of aquatic production systems and aquaculture
to produce sustainably high quality food and bieswiill be unlocked. Imbalances in our
food value chains will be corrected, from agriculture and fishing, to the food and drink
industry, transportation, distribution, and consumption. Safe use @é&inrces from land
and sea will be ensured. Sustaimatdafe and healthy diets will be available and accessible
for all and a major shift to healthy diets from sustainable food production systidnhe
achieved

1 Behavioural, sockeconomic and demographic change are well understood and drive
sustainabiliy; a balanced development of vibrant rural, coagtafiurbanand urban
areas
Behaviour, motivation, lifestyle and choices of producers and consumers will be better
understood. Citizens, as consumers, as producers, as entrepreneurs and as inndvators wil
have equitable access to knowledge and skills required for making informed choices and
being actively engaged in sustainable management of natural resources, from production to
consumption and disposal. Healthy and responsible production and consuwifptimcome
the norm. Mobilising the forces of digital transformation and sectmnomic innovation will
facilitate those changes and foster a balanced and interlinked development of rural, coastal,
periurban and urban areas.
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1 Establishment of governanceodels enabling sustainability
Policy design, implementation and monitoring will be supported by strong evitbesee
knowledge and tools. Innovation systems will be in place and encourageantatii
participatory, riskaware, placdased innovations wvich in turn will accelerate the
development and adoption of sustainable practi&did and reliable information from
Environmental Observations will allow better understanding of impacts of global changes
and enable sound decision making by public aitieerThe EU’ s and i Aternat
policy interfaces will be strengthened to achieve a global impact on the transition to
sustainability.

4. Key R&l Orientations

The present section describes the most important short to méslionmimpacts that ar
expected from R&l orientations under each area of intervention. The short and rtedium
impacts of R&l orientations will be key for achieving the legiegm impacts outlined in the
previous section. As the challenges and impacts under this Clusteglaseititerconnected,
systemshased approaches will be encouraged. This implies encouragement oefctarlti
involvement as well amterdisciplinary or evertransdisciplinary approaches in the R&l
orientations.

4.1 Environmental Observation

This R&l orientation will support the Commission and the European Union with
Environmental Observatiebased information and data in the domains of the global science
challenges

The disruptive technologies emerging in the digital economy offer manytapp@s in the
field of Environmental Observation to deliver information for EU strategy and policies in
bio-economy, food, agriculture, natural resources, and the environment.

The main challenge in this area of intervention is to deliver more reliablestandardised
information, building on the FAIR (findability, accessibility, interoperability, and reuse)
principle, to better understand the impact of global changes and to feed into sound decision
making on the big challenges our society faces (linksswh al | t he Cl usters ¢
6).

The objectives will be reached through facilitating the sharing and integration of
environmental data and information collected from the large array of observing systems
contributed by countries and organisaiowithin the Group on Earth Observations (GEO).

This includes spaekased (Copernicus and other space missions), airborysgtuimnd
citizens’ observations, e. g. through EU pl at
(EOSC), the Copernicus DIAS @rthe European Marine Observation and Data Network
(EMODnet) (links with Cluster 4 (Space) and Al4). The approach will also include
developing algorithms, using big data and Al (machine learning) to detect and analyse Earth
Systemrelevant information (e.gin the biosphere), as well as by empowering citizens to
contribute to environmental observation and

This R&I orientation of workwill aim to fill in situ observational gaps and deliver effective
solutions for the sstainable use and monitoring of food and natural resources through
Environmental Observation, contributing to the Agenda 2030 on sustainable development.

Impacts on the short term consist of better facilitated access to existing ground environmental
information through European and global repositories. Furthermore, these efforts will lead to
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improved time series and geographical coverage of ground environmental observations for
e.g. the ocean, Polar regions, and urban anduplean areas. It will delivestrengthened
partnerships connecting environmental observation with application development groups in
the field of food and natural resources, to provide integration knowledge for decision making
and resource management. It should lead to upgraded planabgervation systems
integrating European systems and benefiting to European users (links with Cluster 4 (Space)).
And this should end up in improved European Big Environmental Observation Data
Processing/storage facilities connected to the European &jpemce Cloud (EOSC).

This area will support Earth system science activities in relevant domains in the context of
climate change and biodiversity, such as the Intergovernmental Panel on Climate Change
(IPCC) and the Intergovernmental Sciesticy Platform on Biodiversity an&cosystem
Services (IPBES). This includes monitoring to support the implementation of EU nature,
climate and agricultural legislation and the EU biodiversity strategy as well as contributions
to the delivery of a more sustainable agriculture under then@omAgricultural Policy

(CAP) (links with Cluster 5 and Al2, AI3 and AI5).

This area of intervention will support models and data assimilation for the development of
indicators, scenarios, service capacity, and innovation. This will be done for margl topic
fields including biodiversity, species and ecosystem health, climate mitigation and adaptation
(including GHG flux monitoring), food security and food safety, agriculture and forestry,
land use and land use change, marine and water conservation anthaseand pefurban
development, renewable energy and natural resources management. It will furthermore
support risk assessment and evidelnased policy for ensuring resilient, secure and safe
environmerdbased systems, including farming. It will lookto areas of ecosystem
resilience, including tipping points, risk prone areas and disaster risk reduction (links with
Cluster 3, Cluster 5 and Al2, Al3, Al4 and Al5).

This area of intervention is related to most of the missions and many of the proposed
pat ner shi ps, i n particul ar , but not excl usi
(Environmental Observation for a Sustainable EU Agriculture).

4.2 Biodiversity and Natural Capital

This R&I orientation will support research, innovation and investraetivities to guide the
development of new methodologies, technologies and solutions, appropriate policy design,
and behaviouraland economic change to enable the protection, restoration and sustainable
management of ecosystems and natural capital.

Biodiversity and natural capital are essential for mitigating and adapting to climate change.
To enhance this potential, intexlations between biodiversity, ecosystem services and
climate change mitigation and adaptation, including carbon sequestration dyrfiamdand

and sea, must be better understood (in collaboration with 1A4). EU R&I will contribute to
accelerate the uptake of ecosysteased approaches and nathesed solutions to climate
mitigation and adaptation, to restore fully functional ecosystemthat they can play their

role as carbon sinks contributing to the aims of the Paris Agreement, and explore
complementary action in digital, regulatory framework and standards, market, investment,
insurance, behavioural and sceiconomic areas.

A better understanding of biodiversity and ecosystem services, and impacts of their decline,
will mobilise capacities and investments for their conservation, restoration and sustainable
management, also through-situ research across ecosystem types, and Huitdte the
continued provision of all ecosystem services, which underpin our economy and society.
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This includes addressing the drivers of biodiversity loss and their interaetitarsl use
change, overexploitation (through intensive agriculture, foreand fishing practices),
climate change, pollution and invasive species, and their underlying causes (production and
consumption patterns, human population dynamics, trade, technological innovations, harmful
economic incentives and governaneelheir temporal, sectoral and spatial effects, the
development of solutions to mitigate their impacts and the promotion of practices that
enhance biodiversity (together with IA3 and 4). Essential tools that will be developed and
improved are projections/forecaststegrated models, scenarios and pathways that integrate
sociaeconomic value, behavioural and {gbysical factors for biodiversity conservation and
restoration, including tipping points and planetary boundaries.

Assessing and valuing biodiversity, ecdsys services and natubased solutions, and
supporting the development and adoption of natural capital accounting frameworks and
metrics will support their mainstreaming in public and private decisiaking. A necessary
pre-condition for efficient biodiersity action is investment into losigrm integrated
monitoring frameworks and associated tools, including new technologies and approaches
(together with 1A1), to monitor trends and dynamics of drivers of change and of biodiversity
and ecosystem services.

The crash of insect populations calls for a better understanding of its causes and to look for
solutions to mitigate its effects on ecosys
EU R&l will in particular focus on the role of pollinators inetimtegrity of ecosystems and

the availability of their services, which should help to prioritise and better integrate
pollinators into habitat conservation plans and strategies, as called by the EU Pollinators
initiative (together with IA3).

Better undestanding of the links between pollutants and human health;beigly and
ecosystems are needed to develop systemic approaches tackling them (with 1A3, 1A4, 1A5
and Cluster 1). Innovative natdbased solutions will be developed and tested to reduce
pollution and revitalise degraded ecosystems and reverse biodiversity decline, notably man
made ones as well as human health. There are still significant gaps in the knowledge of
environmental behaviour and etmxicological features of chemical compounds and
mixtures. Their characterisation could be related to questions on human toxicology and
exposure (Cluster 1).

Assessing how extraction, production, consumption, trade, and behaviour patterns, especially
primary production and food systems, affect biodiverkgs and ecosystem services, and
how ecological transitions can be socially fair is a priority. Better understanding on how
measuring and valuing natural capital changes the public and private decision making at all
levels is needed, including for busiseend investors, and for exploring solutions to improve

the biodiversity impact of retailers in global value chains. Impacts of digital transformation,
new emerging technologies and social innovation on biodiversity need to be addressed. This
includes maitaining materials in the economy for as long as possible and comprehensive
assessment methodologies for nafomeed solutions in business and for social justice
(performance indicators, standards, reference models, risk analysis, life cycle assessment). A
robust science and evidence base will in turn contribute to EU coordinated action on the
sustainable finance action plan, so as to shift investment towards more biodifrensdly
activities.

Development of innovative governance models, participatgqycaches and integrated
decisionsupport tools are expected to enable systemic approaches and a swift
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implementation of policy actions for meeting sustainability, biodiversity and climate
challenges set towards 2030. Successful transition to sustajnadijitires an agreement in

the communities on the preferred options for development beyond the identification of
feasible options to address an acute problem. Mtdkeholder living labs that allow <o
creation of systemic solutions and create spaceekimg them are innovative governance
solutions that I mplement the ‘“innovation pr.|
capital in the strict sense but address transition processes more broadly. Related activities aim
at understanding behavi@l, socieeconomic and demographic change as drivers of
sustainability and catalysts for a balanced development of vibrant rural, coastakbperi

and urban areas. Sciersased tracking mechanisms and methods would enable transparent
assessment of theeffectivenessActivities will engage communities of innovators, public
authorities, business and public in all parts of the scipotiey cycle, including through

citizen science, for facilitating eoreation of actions on natural capital and biodiitgr

Another targeted impact is the improved science and knowledge base, -goboge
mechanisms and tools to support the workings and outcomes of IPBES and IPCC and
multilateral environmental agreements (see international cooperation).

4.3 Agriculture, forestry and rural areas

Sustainable, climatfiendly and resilient farming and forestry systems provide a number of
economic, environmental and social benefits. In addition to contributing to food and nutrition
security, feeding intalynamicvalue chas, providing millions of jobs and securing well
being of peopl e, EU’ s far mer s and foreste
environment, and thus have significant potential to shape and maintain rural landscapes,
promote healthy ecosystems, mitigahe effects of climate change and halt the loss of
biodiversity. EU research and innovation activities under this intervention area are expected
to advance knowledge, build capacities and develop solutiamsettand in more sustainable
ways and tomowe to climatefriendly and resilient agriculture and forestry systefisis
transition will be supported by applying principles of agrad forest ecology and making
better use of ecosystem services. R&l will also contribute to providing consumers with
hedthy and nutritious food, developing new value chains andhalanced development of

rural areasbased on implementation of effective, evidehased policies.

Fostering climate change mitigation, and achieving sustainable management and efficient use
of natural resourcesplies for agriculture and forestry that there is a right balance between
productivity, climate and environmental goaR&l will unlock the full potential of
LULUCF*** activities in the mitigation of climate change. New technologiesb arsiness
model s wi || f u rftohsesri | & B a bbhased pamady fgreduciian d(in
cooperation with Cluster 4 and 5, and IA2). Results of funded activities will benefit forest
management and the delivery of multiple services provided by $osth as the provision

of goods, the protection of soils, water and biodiversity or their contribution to climate
change adaptation and mitigation.

A range of approaches will be developed to enhance resource use efficiency in agriculture
and forestryfind alternatives to scarce resources such as water and decrease the dependency

B4 Land Use, LandUse Change and Fores{iyJLUCF), for more information see:
https://ec.europa.eu/clima/policies/forests/luluct_en
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on critical raw materials (together with IA5 and Clusters 4 and 5). A better understanding of
the nutrient flows and the role of biodiversity as well as a more effectivgratiien of
legume crops in farming systems will allow to optimise nutrient management and reduce
pesticide use ofarms and across landscapes, thereby also decreasing pollution of water, soil
and air from primary production. By better linking rural, pgihan and urban resource flows

it will be possible to gain value from residues andpbyducts, unlock the potential of the
circular economy, and hence create attractive jobs in rural communities, in particular by
promoting smalkscale, biebased solutiongin cooperation with 1A6) and innovations in
farming at the interface between agriculture, aquaculture and forestry.

Agriculture and forestry are severely affected by more variable and extreme weather events
and there is an urgent need to fostéaptatiorof primary production to climate chande&l

outputs are expected to increase the resilience of plants and animals to biotic and abiotic
stresses by bringing more diversity into farming and forestry systems and provide farmers
with betteradapted crop vaaties and animal breeds. Moreover, R&I outputs will provide
solutions for rural communities to mitigate and adapt to changing climatic conditions, in
particular by introducing innovations in the areas of renewable energy, mobility and natural
disaster preention (together with Cluster 3 and 5).

Biodiversity and ecosystem serviaasderpin productivity and resilience of agriculture and

forestry; theirpreservation and restorati@t farm, forest and landscape level is therefore
essential. Increased knowledge on the benefits of biodiversityand pollinator friendly

practices will serve to develop farming and forestry systems that protect, restore and enhance
agrobiodiversity, wd biodiversity and ecosystem services across a range of scales. The

pl anned partnership “ Accel er-adlogyligingfabsrandi ng s
research i nfrastructures” wi || S vepofpgicalt i mp |
approachs in primary production, including organic and mixed farming or agroforestry. R&l
outputs will improve conservation, management and use of plant and animal genetic
resources, thereby preserving and enhancing agrobiodiversity. Furthermore, resultsddelivere

by R&I will allow to better assess the impacts of primary production on biodiversity, identify

the ecological boundaries of the bioeconomy and deploy Rbased solutions to enhance
biodiversity (in cooperation with 1A2).

Health and safety in agriculte and forestry, and of their produce, as well as animal welfare

are important societal concermsddressing these concerns will require a multidisciplinary

and systemic approach. Results of R&l under this orientation are expected to enhance
capacities togprevent, monitor and control animal and plant pests and diseases including
emerging risks. This will result in the development of safe and environmentally friendly
methods for plant protection and weed control that substantially reduce the use of @astenti
pesticides, and thus also enhance the health anebeialy of workers in agriculture and

forestry, of consumers and of ecosystems (in cooperation with Cluster 1). With regard to
improving animal health and welfare, activities will result in a bettedeustanding
environmental and socieconomic drivers of diseases and promote innovative integrated
approaches to ani mal p r o Anin@ltheatthnfighting imkectiqué a n n e d
diseases wi | | tackl e tr an s b-wmicrabidl aesistanca and wilhdllowd i s e a
to advance in the implementation of the Gtealth concept (in cooperation in Cluster 1).

Knowledge on structure and functioning of food and-fawd value chains will support the
creation of new value chains, in particular 2 wide range of eemnovative products of
high quality based on plant proteins, fruit and vegetables that meet growing consumer
demand fohealthier and more sustainable di@bscooperation with IA5 and Cluster 1). R&l
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results will contribute, in p#écular, to the development and strengthening of thegidwn

plant proteif® and organic sector¥. They will improve the organisation of value chains
and stimulate collaboration among farmers, producer organisations and other actors. This will
ultimately lead togreater diversity, transparency, efficiency and competitiveness, more added
value and balanced power relations across the whole food anfbewrvalue chaingin
cooperation with IA5).

The socieeconomic and demographic changesural areageopardise the cohesion of the

EU territory. Results of R&I will feed into strategies and policies to close the divide between
rural and urban areas and benefit vulnerable groups, rural dwellers (in line with Cork 2.0
Declaration) and generational renewalannfiing and rural communities (in cooperation with
Cluster 2). The development of digital services and skills as part of the digital transformation
will enhance connectivity of often remote rural areas (including mountain areas) and support
smart rural commnities and businesses (in cooperation with Smart Villages and POSEI, and
Cluster 4). This will result in a better understanding of social networks, social capital and
social innovation processes and allow for innovations in rural communities which &aloris
local and regional assets as well as improve wmding of people living in rural areas (in
synergy with the LEADER programme).

To develop governance models for sustainabiiR§l is expected to deliver the necessary
data and knowledge base for impmyimonitoring and evaluation of EU policies addressing
agriculture, forestry and rural areas in the period 28247 and beyond. They are expected
to deliver foresights and tools for multidisciplinary assessment of sustainability and
circularity, lockins and transition pathways. Moreover, observation networks of European
forests are expected to be created and data related to forests harmonized.

Agricultural knowledge and innovation systems (AKIS) as well as social innovation will be
key drivers to speed uthe takeup of results. This will include promoting plabased
innovations, reinforcing the muléictor approach and establishing a network of |naigs in
agroecology.

Due attention will be given tdCT as an enablerallowing to build an open digit
environment and supporting botteup innovation in agriculture, forestry, related value
chains and rural areas (together with 1A1 and Cluster 4). This is in line with the recent
decl aration of EU Member St at es opHRBuropemar t
agriculture®and rural areas”’

4.4 Seas, Oceans and Inland Waters

Seas, oceans and inland waters have a central role in climate processes and in the provision of
food, biodiversity, critical ecosystem services, renewable energy and other resources. Oceans,
seas and inland waters can deliver more food with lower carbdrireshwater footprints

than landbased production, while boosting profitability in the sector. Crucially,ottean
economy needs to prepare for and adapt to alterations in the marine ecesystably from

climate changeand ocean acidification- requring integrated management frameworks

135 Report from the Commission to the Council and the European Parliament on the development of plant proteins in the Eisopean Un
(COM(2018) 757 final).
136 hitps://ec.europa.eu/info/foddrmingfisheries/farming/organidarming/futureorganics

37 https://ec.europa.eu/digitalngle market/en/news/ememberstategoin-forcesdigitalisationeuropean
agricultureandruralareas
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leading towards whwin outcomes for the ocean economy and the ocean environment from
Antarctica to the Arctic. Furthermore, the health of the ocean, its conservation and protection
are a prerequisite to benefit frolmetecosystem services.

Contributing to the above, science, technology and innovation are key to the development of
a sustainable ocean economy, along with skills and education, ensuring that by 2030 the
potential of oceans, seas and inland waters, thesystems and bioeconomies to drive a
healthy planet is fully understood, unlocked and harnessed.

Designing and deploying an integrated approach (looking at the interlinkages of ocean
climate, oceatiood, ocearand, oceassociety, renewable energy from nmee sources,
marine biodiversity, etc.) will lead to systemic solutions that by design respect the health of
seas and oceans and planetary boundaries. Knowledge and innovative solutions will support
evidencebased policy making and implementation throwglyagement and dissemination
actionsand assessment at EU and global el

Climate change mitigation and adaptation will be enhanced through the improved scientific
knowledge and innovations that will allow to better understand, forecast, monitocehe

and its changes (including sea level), the clintatean interface and the impact of stressors
and global changes on ecosystems and maritime séétasswell as on inland waters and
related economic activities and human settlemédrits. developmentral demonstration of
Greenhouse gas "neutral” and climpteof production and exploitation innovations will
contribute to climate neutrality and support the adaptation of fisheries, aquaculture and
sustainable exploitation of ecosystem services and o#seurces in the context of climate
change and other global changes (in cooperation with Clusters 3, 4 and 5).

Preservation and restoration of biodiversity and ecosystem services will benefit from
increased understanding of marine biodiversity and othelodial resources, marine
ecosystems, planetary boundaries and ecosystem services at sea and in cod$tal areas
(together with 1A2), including fisheries for the sustainable use and management of natural
resources at sea, environmental protection, coastahgeaent, food security and food
sovereignty. The development and demonstration of the use of ecodbagethapproaches

and other systemic solutions will allow to protect and sustainably use and manage marine
biological resources and to enhance ecosysatéegrity and resilience in marine and coastal
environments.

Sustainable management of inland water, coastal and marine resources will be achieved
through innovative solutions (including circular economy business models and social
innovations— together wih 1A7) to reduce stressors and human induced pressures on
freshwater and marine ecosystems and human, algal and animal health, facilitating the
development and market uptake of sustainable circulasbdsed processes and blue
bioeconomy products.

138 EU policies such as the Common Fisheries Policy, the revised EU Bioec@tomsgy, the Integrated Maritime Policy (including the
Marine Strategy Framework Directive), Martime Spatial Planning and International Ocean Governance as well as the 20BB&lean P
vision.

139 Investigate the impacts of climate change on marine argtat@osystems, examining effects in terms of ocean acidification, sea level
rise, temperature and currents changes, extreme events, deoxygenation, eutrophication, abundance of marine resodyeesl atdeoo
effects on marine sectors;

140 This incluces research needs from the ongoing negotiations on Biodiversity in Areas Beyond National Jurisdiction (BBNJ)
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Contributing to global food and nutrition security, will be realised through developed and
demonstrated solutions to produce more, safe, healthier and better quality food, and by
exploiting new food sources from the seas, oceans and inland waters, whilstviognser
biodiversity, thus alleviating pressure on land and fresh water resources and boosting
profitability in the sector. This will go hand in hand with sustainable and resilient aquatic
food production systems that minimise the use of chemical inputsjemtat and
antimicrobials, and guarantee the transparency and traceability of aquatic food products
(together with 1A5).

Establishment of governance models enabling sustainability will benefit from the results of
R&l, improving capacities and skills to reaéhe benefits of digital transformation and secio
economic innovations for more resilient, prosperous, sustainable and dynamic inland water,
coastal and maritime economies, also by developing management frameworks aligned to
policy objectives and ensuriniif for purpose ocean observatiofis(together with 1A1),
interconnected with relevant research infrastructffeso serve the needs of decision and
policy making.

Prevention of pollution (chemical, physical, bacteriological, nutrients) and required
behavoural and soci®conomic changes will be addressed through R&l leading to solutions

to limit pollution in inland, coastal and marine waters from maritime infrastructures and
transport, energy infrastructures and tourism and by demonstrating adoptiorcuércir
economy products to prevent and mitigate littering and polluting. Special attention will be
given to the river catchment areas and the quality of the cleaned waste water entering coastal
waters.

Costeffective solutions for mitigation of morpholagi alterations of water bodies (e.qg.
barriers, dams, canalisation) and for restoration and management of heavily modified water
bodies will help to preserve and restore biodiversity and ecosystems. Innovative solutions,
improved analytical tools and mooitng methods to address the negative effects of past
chemical stressors and new emerging pollutants (such as-paltutants, micreplastics,
pharmaceuticals) will also help improve the chemical status of freshwater and prevent further
pollution, both ininland water bodies and coastal waters (in cooperation with 1A7).

A planned overarching partnership “A <c¢li mat
Economy” wil/ cut across several of the abo
achieving thedesired impact on a sustainable Blue Economy, creative value added, blue
growth and jobs in Europe through a jointly supported R&l programme in the European seas,
coastal and inland waters.

Multi-lateral cooperation with international partners will besped to achieve the goals
mentioned above, notably in the Atlantic, the Mediterranean,the Black Sea and the Arctics.

141 Technologies for the digital ocean (seafloor, water column and water surface) connecting services and communities, add promot
through the Blu€loud as part of the European Open Science Cloud.

142 gych as those identified by the European Strategy Forum for Research Infrastructures (ESFRI) and those established under the
European Research Infrastructures Consortium (ERIC) regulation
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4.5 Food Systems

The global food systens facing a range of challenges including the triple burden of
malnutrition (undernutrition, ovemutrition and micronutrient deficiencieg)imate change,
resource scarcity, biodiversity loss, including in soils, growing and ageing population,
urbanization, food waste and food poverty.
shift towardsmore sustainable and healthy diets aiming to ensure food and nutrition security
for all. Food sector is also an important part of the European bioeconomy market in terms of
turnover and employment at 50% and 19% respectit®elyhe Food 2030 initiative will
support the transition with a systemic approach to make our food systemptdafe

A better understanding of the interactions between the different components of the current
food systemswill accelerate the transition towards a sustainable, clinet&al, resource
efficient, trusted and inclusive global food system from land and sea that respects planetary
boundaries and delivers safe, healthy and affordable food to all. Innovative solutions and
strategies that tackle systemic issues and have fgial,senvironmental and economic
impact will play an essential role. R&I will contribute to promoting sustainable and healthy
diets; preventing the risks of n@m@mmunicable diseases; building the food safety systems of
the future; ensuring a more diverded sustainable protein availability; reducing food waste
and rethinking packaging; valorizing the potential of new microbiome knowledge; realizing
urban food systems transformation; and building on digital innovations in a coherent food
system approach.

To foster climate change mitigation and adaptation, R&lutions will be developedo

improve resource efficiencgnd circularity, to reducefood waste, rethink packaging and
address environmental pressures impacting on the food systems. Resultsvafl RRdvide

a diverse range of more sustainable and nutritious foods, such as plant based proteins, algae,
seafood and insects based proteins, and improve the clieslience of food systems.
Placed based food innovation will be supported and R&l isoisitapplied also in urban and

rural contexts to ensure the transformation of urban aneudsain food systems.

The food systems is an important part of the-dgonomy, it draws on the services of the
same ecosystems whose limits have to be respdatedhe preservation of biodiversity and
ecosystem services and resourde®d systems have to create synergies with the
bioeconomy, notably for the better use of byproducts and wastes. Sustainability,
inclusiveness, safety and health will be embeddeda fsystems and food and nutrition
security ensured. Innovative personalized nutrition solutions will provide a better
understanding of needs and predispositions to develop tailored sofotiatiferent targeted
groups and in particular for people inlverable stage of life to reduce the incidence of diet
related and nogommunicable diseases (in cooperation with Clustefli8. potential of the
microbiome willopen newavenues to improveumanhealth, biodiversity of food resources,
sustainability and climate resilience across food systems (in cooperation with Cluster 1 and
IA3). Addressing health and nutritional inequalities is crud@l reduce hunger and
malnutrition andto support the sustaability transition. Innovative solutions and strategies
tackling the causes of food and nutrition insecuaityl identifying emergency responses at
different levels (cities, regions, etc.) and for different communities (developing countries,
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vulnerable goups like elderly, migrants, low income groups), will ensure that nutritious,
sustainable and safe food is available, accessible, and affordable for all, and at any time (in
cooperation with Cluster 1, Cluster 2 and IABhallenges to and innovation inettiood

chain will be addressed by improvedk assessment methodologies and new evidence to
support robust food safety regulatory frameworks, including new and emergidgdbety

risks R&l will foster solutions for acceptability, trust, transparenoyl mnovation uptake

by citizens The development of digital innovation will optimize the sustainable use of natural
resources along the food system and contribute to foster food safety, crisis management,
traceability, transparency and system resiliente, respond to the trend for more
personalized, sustainable and healthy food, and to increase EU food industries
competitiveness. R&l solutions for food products, services and process will optimize
nutritional structural and functional food properties, fdosystems sustainability and
resources efficiencygeduction and recycling of watdnod loss and waste, atide reduction

of plastic based food packaging.

Behavioral, socieeconomic and demographic changes will be well understood and drive
policies. R&l solutions to better understand the factors (such as urban planning, obesogenic
environment, cultural and socio economic factors) influencing consumer food choice, their
lifestyle and their motivation with a special attention to vulnerable people wilitéaeil
transition towards sustainable and healthy production and consumption. Safe and healthy
diets will not only reducéhe risk factors of dietelated andon-communicable dieases, but

is essential for reaching climate tardétsand supports more envirmental friendly
production systemsEuropean food industries should be involved as they have an essential
role to play in facilitating dietary change by providing good quality, safe, affordable and
convenient food with good nutritional (e.g. functionaddcadapted to different target groups)

and sensorial qualities.

Citizen’ s empower ment and involvement I n i n:
shift consumer preferences and consumption pattern towards more sustainable and healthy
diets. Interbces between informal and formal governance systems need to be developed and
tested to accelerate innovations uptake in society. To develop and establish governance
models enabling sustainability, R&l will produce knowledge and innovative solutions to
support evidencebased policymaking, implementation and monitoring and to strengthen EU

and international sciengmlicy interfaces for improved governance. By addressing political

and socieeconomic lockins starting from the local level of governance, thedations will

ensure policy coherence and societal engagement in developing and applyinglsaseace
innovative solutions.

The contribution of the proposed partnershi
peopl e, pl anet a msssewralionte bbove impactl ateas and will lzaxeera o

key role to support food systems transformation including-ipastest food production and
sustainable and healthy diets.

144 COM(2018)773 final, A Clean Planet for all and SWD: Dietary changes can by 2050 reduce EU GHG emissions equal to 5% of 1990
levels
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4.6 Bio-based Innovation Systems

Bio-based innovation has a major role to playthe transition to an economy which is
climate neutral, circular and operates within planetary boundarigklig) on the use of
biological renewable resources, as a substitute for feasdl minerabased ones, it fosters
climate neutrality in veryignificant parts of European industrial and economic sectors (e.g.
construction, packaging, textiles, chemicals, cosmetics, pharma ingredients and consumer
goods). It contributes to achieving the goals of the Circular Ecorefayinstance through

the deelopment of our capacity to turn organic waste into valuable prodiictbe same

time, it capitalises on the enormous advances of biosciences and biotechnology to deliver
greener and innovative products, processes and services. The transformatival pdteiati

based innovation will also be directed towards economic competitiveness (in cooperation
with Cluster 4 for industrial symbiosis), deliveringew value chains, technologies and
processeseconomic activities and employmerthus revitalising regimal economies and

local areas

The contribution of bidased innovation to fostering climate change mitigation and
adaptation strongly relies on the provision of sustainable biomass, grown in a way which
respects climate and biodiversity goals and sustagosystems integrity, and its conversion
into bio-based products and nutrients as a substitute of fossil and rrased ones.

R&l is expected to deliver on two main outcomes. First and foremost, it will result in
resilience and sustainable biomassdurction systems for high value Hiased products

while ensuring the functions of balanced ecosystems (terrestrial, aquatic) with greater carbon
sequestration and biodiversity conservation. A number of ecological approaches can be
considered such as muttir oppi ng s tfraarteesgtireys’,, ‘mauwlrtoi pur pos e
of perennials and marginal lands, residues mobilisation and use as well as-cisiiaet

crops (e.g. drought, pathogen resistant) (in cooperation with 1A3). Secondly, it will poesue t
establishment of new bibased value chains through the development of a toolbox of
solutions to process diverse biomass into-b@sed products, including in advanced
sustainable biorefineries, including smsdlale decentralised models (in cooperatath

IA3). A key approach will be the combination of sustainability and functionality of the
developed products. Bibased products may be suitable for various (lotgen) uses, and

new endof-life requirements (such as recyclability, compostabilitfjoudd show lower
toxicity on the environment (e.g. blmased surfactants, pesticides, insecticides) or present
new functionalities (e.g. drugs based on chemical composition or structure) or performances
(biodegradability in specific environments) meetiogistal needs.

Coupled with its potential to reduce greenhouse gas emissionbased innovation can
accelerate the transition from a linear fossised economy, which leads to overuse and
depletion of natural resources, into a resource efficientcandlar bicbased one operating
under safe planetary boundaries. R&l is expected to result in solutions to keeping the value of
biological resources in the economy for longer through the optimisation of product design,
production processes, performancel amdof life, including reuse and recycling patterns.
Effective approaches will be devised to the increase of the value generated per unit of
biological resources. They could range from the optimisation of the chemical (complex
molecules), materials anchergy potential of the feedstock to the implementation of the
principle of cascading use of biomass. Greater value will also be generated from unavoidable
biological wastes and residues, including urbanvimste and residues from agriculture, food
processg, forest sector, fisheries and aquaculture. Also the recovery of nutrients from waste
streams to produce bimased fertilisers will allow for reducing impacts associated to the
production and use of synthetic fertilisers. As-based products and preseng may
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decrease the presence of hazardous substances, they could improve safety and facilitate
circularity. Industrial symbiosis will enable the creation of new value chains and networks
where wastes or by-product secométheaaw materidlsifert ry o
another. This includes the capture and use of f@n emissions from bibased processing

into valuable chemicals, materials and products. The flows of biological resources will be
better integrated into models of the circuemonomy, in particular on the circular use of

natural resources that account for its ecological boundaries and enhance biodiversity and the
delivery of ecosystem services, and metrics and data on the value generated per unit of
biological resources will béeveloped.

With a view to addressing the previous R&l priorities (in cooperation with 1As 3, 4, 5 and 7),

the suitability of the establishment of a potential European partnership in the area of
“Sustainabl e, i nchbhasiede s amhldbe iasbessed dgainstl the i o
compliance of a possible proposal with Horizon Europe selection criteria and targeted impact.

Bio-based innovation is not only driven by the need to address pressing societal challenges
(such as climate change, resource depletaodiversity loss, environmental pollution) but

also by the disruptive potential of the unprecedented advances in life sciences and
bi otechnology. This goes far beyond biomass
“bi ol ogi cal urcgossehdspiinciples. R&l.is expécted td deliver competitive,
sustainable and novel industrial processes, environmental services (e.g. bioremediation for
restoring ecosystems, water resources, soil) and consumer products through the application of
biotechnologies across bioased value chains (e.g. chemistry, construction). When coupled
with the digital revolution, new tools will be put in place for prospecting, understanding and
sustainably using the biological resources (in cooperation with 1A 2).

Maximising the impact of bitvased innovation involves the elaboration and establishment of
governance models enabling sustainable and inclusive bioeconomy patterns. This key
targeted impact cuts across all key R&l priorities identified above. R&l is expiectidiver
behavioural and socieconomic change resulting in (i) the revitalisation of local
communities through e.g. new (smsadlale) business models and innovative contractual
arrangements in value chains, (ii) effective public engagement, mobilisatidnmutual
learning, trust building and awareness raising, (iii) training and skills development as well as
recruitment strategies and education. R&l is expected to result in a deep understanding of
multiple boundaries of the bioeconomy. This includeswkadge for evidencéased policy
making on (i) bioeconomy impacts, synergies and tadte with a healthy environment,
enabling their comparison with concurrent and alternative economies -(f@Sk-based),

(i) (international) biomass sustainabilityiteria and certification schemes, (iii) hierarchy of

use of biological and fossil resources (e.g. traffe and synergies with food production or
other land use). Technological, as well as systemic, territorial, social and environmental
innovation will besupported.

4.7 Circular Systems

The recent EC report on the implementation of the Circular Economy Action Plan, the EU
Plastics Strategy, the updated EU Bioeconomy Strategy, the reflection paper towards a
Sustainable Europe by 2030 and the Clean planet for all strategy acknowledgeddHern
further progress in scaling up circular economy, reducing pressure on the environment and
consolidating the competitive advantage it brings to EU businesses. There is need to: (i)
continue supporting research, innovation and investments to deesldpdemonstrate
innovative systemic solutions in various sectors (e.g. plastics, food, textiles, electronics,
construction and built environment) and reap their full benefits to cut greenhouse emissions;
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(i) address the challenges related to the ciraugar of natural resources, including recycling,
energy and material efficiency; (iii) support new circular business models, and consumption
and production patterns; (iv) enhance circularity and sustainable water use and circular
nutrient and manure managamigv) develop appropriate indicators and governance systems
to measure the progress and accelerate the transition to the circular economy.

Improved knowledge about the potential and the overall environmental impact of circular
economy will contribute taeducing GHG emissions along value chains and to fostering
mitigation and adaptation to climate change. Investing in systemic solutions for circular
economy at regional and local scale (in urban,-pdryan, coastal and rural regions) including
new busines models, products and services stimulating resource efficiency along the whole
value chain, while exploring the potential of digitalisation, will contribute to reducing the
environmental footprint of production and consumption, preventing pollution @mdving
sustainable management and circular use of natural resources. The development of a holistic
view of a working aftetuse system in particular for plastic based products, incorporating
reuse, collection, sorting, mechanical, chemical and organixclimeg will also provide
insights on how to coordinate strategically the transition towards a circular economy for
plastics and other key material flows and support the implementation of relevant EU policies.

Robust approaches to promote active engageafaritizens, to explore the consurrrefated
aspects of circular economy and identify instruments that can trigger changes in consumer
behaviour and make circular economy socially acceptable and inclusive, will be essential to
accelerate the transition ¢rcular systems for the sustainable management and use of natural
resources. R&l solutions will improve knowledge and develop metrics and indicators for
measuring material flows, the circular economy and life cycle performance, governance
systems to accetate expansion of circular economy, including models for ratdikeholder

and crossvalue chain collaboration, incentives and financing instruments.

Climate change will require adapting water management to increased scarcity and flooding,
as a result ofmore extreme weather events. Improved knowledge about the status of
waterbodies and about loitgrm change in resources are essential for adaptation. Innovative
solutions for the restoration of degraded water bodies and water reuse systems contribute to
maintaining natural capital. Transparent water allocation systems to satisfy all needs are
essential for sustainable resource use. New governance solutions that build on better spatial
planning, based on environmental observation, better modelling angiorclof citizen and
economic actors, like insurances, will be essential to support EU water and climate adaptation
related policies (in cooperation with cluster 5).

The ecological consequences of imbalances in the nutrient cycles are visible as etivophica

of surface waters and as contamination of-suitface waters with increasing costs for
drinking water provisions. Forest areas are also affected and get lost for the production of
animal feed. Nutrient emissions cause also impact on air, biodiveskihgte and soil. A
comprehensive EU policy to balance nutrient cycles is not yet very well developed. Research
and innovation is needed to look at how the EU could move to living within the safe nutrient
planetary boundary. Research and innovation aietsvirelated to the nutrient cycle shall
include inter alia more sustainable sourcing of nutrients for example from wastes, alternative
soil management, and livestock emissions and recovery of recycling of nutrients for different
industrial sectors. Analys of emissions from relevant sectors, nutrient budgets, and key
actions to be taken to close nutrient cycles across all environmental media will be developed.
Innovation activities may develop and test better governance arrangements through
stakeholder imolvement for the realisation of a nutrient policy on local and regional levels.
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Actions to develop and demonstrate systemic solutions for a sustainable management of
nutrients flow in Europe will enhance sustainable, inclusive, safe and healthy primary
production and food systems.

5. European Partnerships

In the area of Cluster 6 the landscape of Horizon 2020 partnerships is characterised by a high
share of public- public partnerships. Among those partnerships, two are institutionalised
ones (BieBased Idustries and PRIMA). With a view to rationalise the landscape, the
following eight areas for future partnerships have been identified, The specific nature of some
of the identified challenges make partnerships a useful means for implementation. This is
notably the case if a structured cooperation with already existing broad stakeholder networks
is required to create impact from a strategic research and innovation agenda; or if
partnerships with a network of public R&l funding agencies can create synergies.
following areas for partnerships with centre of gravity in this Cluster are proposed:

1 Towards more sustainable farming: agaplogy living labs and research
infrastructures
European Partnership on Animals and Health
Environmental Observations for astainable EU agriculture (Agriculture of data)
Rescuing biodiversity to safeguard life on Earth
A climate neutral, sustainable and productive Blue Economy
Safe and Sustainable Food Systems for People, Planet & Climate
European Partnership for a Circulaoidbased Europe: sustainable innovation for new
local value from waste and biomass

1 Water4All: Water security for the planet
EIT Knowledge and Innovation Communities (KICs). In addition to the support to the
abovementioned European Partnerships, the Clésterll collaborate with relevant EIT
Knowledge and Innovation Communities (KICs). Thanks to their societal chaitivgs
approach and their portfolio of activities, ranging from entrepreneurial education and
training, to innovation projects, businessation activities and support services for stgs,
scaleups and SMEs, the EIT KICs, in particular, EIT Clim&i#€ and EIT Food, are well
equi pped to develop synergies and compl ement
mar i ti me’ pbsadsa poientainhemerfar a future EIC and EIT might support
in future the KIC in coordinated cre&4C actions in challenges, like the circular economy,
that are so far addresses at the margins of several KICs.

= =4 =4 -8 -8 -9

The Standing Committee on Agricultir®esearch (SCAR) is an established advisory
committee for the coordination of research and innovation addressing large parts of this
Cluster and has played a key role in identifying R&I orientations in this field for many years.
The continued use of theCAR advisory committee is key to achieving the targeted impacts
of Cluster 6.

6. Missions

One of the main novelties of Horizon Europe is the introduction of missionsamgition,
high-profile initiatives which will put forward concrete solutions to challenges facing
European citizens and societies. Missions are currently in the processgtibBned within
five areas;

9 adaptation to climate change including societal transformation
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cancer
healthy oceans, seas, coastal and inland waters
climateneutral and smatrt cities

soil health and food

= =4 =4 =1

Accomplishing missions will require a cresstting approach, drawing on research and
innovation activities defined not only through individual Clusters, but across Horizon Europe
and beyond. Research and innovation activities within this Cluster thraghapotential to
support missions in all ahe abovementioned areas. The synergies between each mission
and cluster will be further explored as possible missions take shape.

7. International Cooperation

The EU isparty to the UNFCCE®, to the UNCCD* and to the UNCBE} ( “t he Ri o
Conventions”) and has taken commitments wund
(lastly under the Paris Agreement), to achieve land degradation neutrality and to halt
biodiversity loss. In 2015, the EU committed to the 2030 Agenda for iSaista
Development. Through successive Framework Programmes the EU supports and contributes

to the work of the IPCE® and to the IPBES?, in terms of providing scientific evidence and
sciencepolicy-society interfaces.

At the same time major efforts haveebeput into strengthening access to environmental
observation and dathrough the Global Earth Observation System of Systems (GEOSS) with
the involvementby the European Commissioas a cechair of the Group on Earth
Observations (GE®)?, in order to undgrin environmental policies and global commitments
(SDGs, Sendai Framework and Pa&geemenyt

Global challenges are global in nature and require global commitments. Therefore,
international cooperation will be stepped up through strategic alliancesas, guch as food

and nutrition security, animal health, soil, climate change, water management, ecosystem
restoration or forest management. This will not only involve bilateral cooperation, but also
multilateral cooperation, through existing networksghsias the Belmont Forum, the Bio
economy Forum or the establishment of international research cot®oftRCs). The
establishment of one IRC is expected in the area of soil and carbon.

The development of an EMfrican Union Research and Innovation Parstp will be
continued in areas such as food and nutrition security, sustainable agriculture (FNSSA) and
climate resilience. The continuation of the partnership FNSSA in Horizon Europe is a
response to the level of hunger in Africa, expanding nutritionbllances, and the need for
agriculture and food production systems to sustainably respond to rising demand.

145 UN Framework Convention on Climate Change https://unfccc.int/resource/docs/convkp/conveng.pdf

146 UN Convention to Combat Desertifitan https://www.unccd.int/

147UN Convention on Biological Diversity https://www.cbhd.int/

148 Intergovernmental Panel on Climate Change https://www.ipcc.ch/

149 Intergovernmental Sciendeolicy Platform on Biodiversity and Ecosystem Serviutiss://www.ipbes.net/

150 GEO Mexico City DeclaratigriGEO Strategic Plan 20262025

151 |RCs are flexible platforms that allow coordination of global efforts in a specific area. The IR@&tasupportedby Horizon 2020
focuses on animal health.
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Cooperation with China as part of the Food, Agriculture and Biotechnology (FAB) task force
will continue on priority themes of mutual interest.

International cooperation with Brazil and the wider CELAC region will be encouraged on
naturebased solutions, ecosystem restoration and natural capital in order to support relevant
EU policies and partnerships, notably addressing the objectives of thECQDBIRhe CBD,

the Sendai Framework, Habitat 11l and the Sustainable Development Goals

Leading international cooperation activities in the field of water will be also promoted with a
view of supporting relevant EU policies and partnerships and water dipyorddso
cooperation for all European sea basins will be key to achieve the strategic objectives for seas
and oceans, particularly through the Adklantic cooperation and the cooperation for the
Mediterranean

The EU will continue to work with internatiah partners to step up science, research and
innovation in all European sea basins to underpin international ocean governance, ensure
food supply from the seas and oceans, advance polar science and knowledge on climate
variability and predictive capabilés for changes such as sea level rise, and complete sea
floor mapping, including habitats. This will include the further implementation of the Galway
and Belém Statements, respectively signed with the US and Canada, and Brazil and South
Africa with a visia of building an all Atlantic Ocean Community and by also implementing

the bilateral Administrative Arrangements on Marine Research and Innovation Cooperation
with Argentina and the Republic of Cabo Verde.

In the Mediterranean, marine research and innoratooperation with a significant number

of members of the Union for the Mediterranean will continue through the BLUEMED
initiative. At the same time, a Strategic Research and Innovation Agenda for the Black Sea
will be implemented, as part of the Commoarifime Strategy for the Black Sea.

The EU (both European Commission and several of the EU Member States) are actively
cooperating with international partners within the Organisation for Economigp@ation

and Development (OECD), especially in its Waoiki Party on Biotechnology,
Nanotechnology and Converging Technologies (WP BNCT). Among the areas of future
cooperation are the bimased economy solutions, circular urban bioeconomy and
sustainability assessment methodologies ofdaised products.
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ANNEX 71 MISSION AREAS AND
PARTNERSHIP CANDIDATES

Mission Areas
Mission Area for Adaptation to Climate Change, including Societal Transformation

Addressing sectors, policies and systemic, transformative solutions (governance,
technological, nottechnological, services, behaviour changes, investments) in fields
including notably: climate change adaptation and mitigation; climate services; natural
resources; systemic and natdrased solutions; environmental advocacy and citizen
engagement; sustainable production and consumption; disaster risk reduction and
management including public health and critical infrastructures; international development in
the field of climate change; science communication; water management; biodiversity;
agriculture, finance and insurance.

Mission Area for Cancer

Addressing sectors, policies and systemic, transformative solutions (governance,
technological, no#technologial, services, behaviour changes, investments), in fields
including notably:cancer prevention, prediction, detection, diagnosis and treatment including
clinical expertise in these areas; quality of life and end of life care; public health policy and
practce; patient representation incl support groups and family counselling, innovation and
business development; ethics.

Mission Area for Healthy Oceans, Seas, Coastal and Inland Waters

Addressing sectors, policies and systemic, transformative solutionserigoece,
technological, no#technological, services, behaviour changes, investments), in fields
including notablysystemic solutions for the prevention, reduction, mitigation and removal of
marine pollution including plastics; transition to a circular dride economy; public
awareness raising; users affected by the need to adapt to and mitigate pollution and climate
change in the ocean; sustainable use and management of ocean resources; development of
new materials including biodegradable plastic sulisstunew feed and food; urban, coastal

and maritime spatial planning; ocean governance; ocean economics applied to maritime
activities.

Mission Area for Climate-neutral and Smart Cities

Addressing sectors and policies for systemic, transformative swdutigovernance,
technological, noittechnological, serices, behaviour changes, investments), in fields
including notablyclimate change mitigation and adaptation; air quality; spatial planing (incl.
land urban and green spaces) and development; energgrefbuildings (retrofitting); urban
infrastructures and networks, including transport and logistics systems, energy, ICT and
water; clean energy transformation; urban manufacturing; urban circularity and regeneration;
ecosystem services and natbasedsolutions; public health and weiking in cities; urban
resilience; social impacts of climate change.
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Mission Area for Soil Health and Food

Addressing sectors and policies for systemic, transformative solutions (governance,
technological, no#techndogical, services, behaviour changes, investments), in fields
including: il management in agriculture and forestry for food and nutrition security, and the
delivery of nonfood products and public goods; soil management beyond agriculture and
forestry, eg. peatland, wetland; restoration and remediation of soils, brownfields, soil
sealing; potential of soils and soil management practices for climate mitigation and
adaptation; soil functions and ecosysit ems
health; sustainable land(scape) management, land use and land use change, spatial planning;
eology, agroecology, soil microbiology; systems science / systems approaches, considering
financial impacts of soil and land degradation.
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Partnership Candidates

Preliminary list of candidates for European Partnerships in Pillar Il, Il and cross-pillar, and Currently Predecessors | Composition of Relevance
short description of what the partnership stands and aims for envisaged partners for
implementation clusters/
mode(s) pillars
1. EU-Africa Global Health Partnership Article 185 or EDCTP2 MS/AC and 3 Cl.1
Article 187 or (Art.185) countries (i.e. sub
Increase health security in s@aharan Africa and Europe, by accelerating the clinical Co-programmed Saharan African
development of effective, safe, accessible, suitable and affordable health technologies { or co-funded countries)
as health systems interventions for infectious diseases in partnership with Africa and
international funders. Foundations/industry
on an aehoc basis
2. Innovative Health Initiative Article 187 or IMI2 Industry, other Cl.1
Co-programmed| (Art.187) organisatios on an
A collaborative platform bringing the pharmaceuticals, diagnostics, medical dexiegsng ad hoc basis
= and digital sectors together for precompetitive R&I in areas of unmet public health need
§ accelerate the development and uptake of peogaitred health care innovations.
3. European partnership for chemicals risk assessment Co-funded Human Bio MS/AC, Cl.1,4,6
monitoring National agencies,
Bring together the European risk assessment and regulatory agencies to implement a j tbd the role of the
research agenda, to ensure their capacity to deal with persistent or embediieigges. It will and a number | corresponding EU
promote the uptake of new methods, tools, technologies and information in chemical ha of other agencies
identification and risk assessment and as part of this, sustain the development and use actions
human biomonitoring capacities in Europe.
4. Preclinical/clinical health research Co-funded Around 10 MS /AC/ ClL1, 6

The partnerships aims for establishing and implementing a strategic researth age joint

previous and
current ERA

3rd countries
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funding strategy between major European public funders in health research. NET actions

5. Large-scale innovation and transformation of health systems in digital and ageing Co-funded AAL2 MS / AC Cl.1

society (Art.185), JPI
“ Mor e Y Civil Society

Improving health and care models in an ageing,-deteen and digital society, shifting to Bett er | organisations

holistic health promotion and persoantred care approaches through health policy and h

systems research. and others

6. Personalised Medicine Co-funded ERA-PerMed | MS/AC ClL1
and actions in

To align national research strategies, promote excellence, reinforce the competitivenes support of

European players in Personalised Medicine andrerehthe European collaboration with Ro ICPerMed

EU countries

7. Rare Diseases Co-funded EJP Rare MS/AC /3¢ ClL1

To improve the integration, the effectiveness, the production and the social impact of re|
on rare diseasdhrough the development, demonstration and promotion of Europe/-worlq
wide production, sharing and exploitation of research and clinical data, materials, proce
knowledge and knovows.

diseases (until
2023)

countries, ciu
society organisations
EU research
infrastructures
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Digital, Industry and Space

8. High Performance Computing Article 187 or | EuroHPC (Article | Industry and Cl4
Co 187) MS/AC

The EuroHPC Joint Undertaking will establish an integrated wadsls supercomputing & data programmed

infrastructure and support a higldgmpetitive and innovative HPC and Big Data ecosystem.

9.Key Digital Technologies Article 187 or | ECSEL (Article Industry and Cl.1,2
Co 187), part of MS/AC 4,5

Maintain the European Electronics Components and Systems industry at the technological for¢ programmed | Photonics cPPP | (research

and contribute to boosting the EU’ s compet funders)

essential components and software as well as the relatadanaming infrastructure in Europe and

national strategies.

10. Smart Networks and Services Article 187 or | cPPP 5G Indudry and Cli4
Co academia in the| ,5

Enabling the infrastructure basisterms of key technologies and deployment for Negheration programmed field of

Internet services used by citizens and for "smart" services required by vertical sectors such as connectivity

transport, energy, manufacturing, health and media.

11. Al, data and robotics Co cPPPs on Big Industry, CL3

The partnership on Al will help structuring the European Al community, develop a strategic res| programmed | Data and robotics| academia, end

agenda and federate efforts around a topic that holds great potehBaktit our society and users, and civil

economy society

12. Photonics Europe Co cPPP Industry Cl.1,2
programmed | Photonics21 ,4,5,6

Photonics is one of the key drivers for tomorrow’s digital markets and the development of the

digital European society as a whole. Photons will replace electrons in many of our most

important technologies and digital products.

13. Clean Steel Low Carbon Steelmaking Co Fuel cell and Industry Cl.4,
programmed | Hydrogen 5

The partnership on clean steéll provide a EU critical mass to ensure and in particular to upscal

breakthrough technology, facilitate joint vision development, agenda setting and synergies of B
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different funds. It will also contribute to the evolution to a programming approacflimRhe
energy intensive industry.

(Article 187)

cPPP Spire
14. European Metrology Article 185 or | EMPIR MS/AC Cl.1,2
co-funded (Article 185) (National ,4,5,6
Accelerating the global lead in metrology research that Europe currently holds, and creating Metrology
sustainablenetrology networks for highly competitive and emerging metrology areas, while Institutes)
incorporating a wide range of stakeholders.
15. Made in Europe Co cPPPs Factories | Industry ClL15
programmed | of the Future, part ,6
Towards a compgive discrete manufacturing industry with a welichding reduction of the of Robotics and
environmental footprint whilst guaranteeing the highest level oflahg for workers, consumers Photonics
and society.
16. Carbon Neutral and Circular Industry Co cPPP SPIRE Industry Cl4,5
programmed CSO/NGOs , 6
Transforming European process industries to make them carbon neutral by 2050, to turn them
circular industries together withaterial and recycling industries, and to enhance their technolog
leadership at global level and international competitiveness.
17. Global competitive space systems Co n.a. Industry Cl4
programmed
Perform fast and structuredivances on selected innovative critical space systems R&I roadmap MS/AC
such as for example reusability, in orbit demonstration, assembly and manufacturing, so as to
global industrial leadership
& >| 18. Transforming Europe's rail system Article 187 or | Shift to Rail Industry, CL5
T 2 Co (Article 187) Railway
é 2| Define, design and implement the full spectrum of rail research and innovation activities, from | programmed Operators and
O @| fundamental research to largeale demos, to trigger a major transformation of the railway syste Infrastructure
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the backbone of an integrated and sustainable mobilEuimpe, maximising socieconomic Managers

benefits

19. Integrated Air Traffic Management Article 187 or | SESAR Industry, Cl.4,
Co (Article 187) 5

Enhance the perfor mannaeageméentdysee adtechnolagicaspilla ofth programmed Eurocontrol

Single European Sky (SES) and more broadly of the air transport sector as a whole.

20. Clean Aviation Article 187 or | Clean Sky 2 Industry Cl.4,
Co (Article 187) 5

Accelerate andmplify the impact of the European aviation R&l on Energy Union, Mobility Pack{ programmed

renewed industrial policy strategy, EU GHG and air pollution emissions, including for 2050 hor

and noise regulations, tackling energy and clinzdtgnge challenges, instnial competiveness, "first

mover advantage" on international markets, and sustainable mobility.

21. Clean Hydrogen Article 187 or | Fuel Cell and Industry Cl.4,
Co Hydrogen 5

Accelerating the market entry of neadgro GHGemissionhydrogenbased technologies across programmed | (Article 187)

energy, transport & industrial engsers, covering the full value chain for competitive hydrogen ar

fuel cells technologies, ensuring pole position for Europe to realise the potential of hydrogen

technologies at scale.

22. Built environment and construction Co Energyefficient Industry Cl.4,
programmed | Buildings cPPP 5

Generate the necessary technology and sexamomic breakthroughs for an improved built

environment to support the achievemenEtf 2050 decarbonisation goals and the transition to clé¢

energy and circular economy, while improving quality of living, health and wellbeing for people

ensuring a high degree of mobility and creating competitive ecosystems for business.

23. Towards zereemission road transport (2ZERO) Co European Green | Industry Cl.4,
programmed | vehicle initiative 5

Accelerating the transformation of the road transport system inteereission mobility through
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world-class European R&I and industrial system, with a cefitipe new generation of light weight,
energy efficient and affordable vehicles and support measures to facilitate their rapid deploymg

(cPPP)

diseases, including those transmitted between animals and humans (zoonoses) and to contrib

24. Mobility and Safety for Automated RoadTransport Article 187 or | related: 5G, Big | Industry Cl.4,
Co Data, ECSEL, 5
Long-term framework to the strategic planning of research andgpioyment programmes for programmed | S2R, SESAR,
connected and automated driving on roads at EU and national levels in a systemic approach ( batteries, 2ZERO
interactions, infrastructure, technical and fiechncal enablers and societal impact)
25. Batteries: Towards a competitive European industrial battery value chain Co n.a. Industry Cl.4,
programmed 5
Development of a worldlass EuropaaR&l system on batteries, with a view towards European
industrial leadership. Develop a coherent strategic programme, in cooperation with industry an
research community, substantially contributing to fulfilling the Paris Agreement, and enhance t
compettiveness of current and emerging European industries along the battery value chain.
26. Clean Energy Transition Co-funded Around 10 MS/AC CL5
existing ERA (RFOs and
Respond to the call for decarbonisation in mediamd longterm in a holistic way, synthesizing all NET Cofund RPOs)
fragmented actions to allow for greater integration of relevant research & innovation areas and actions
provide greater impact.
_ 27. Accelerating farming systems transition: agreecology living labs&research infrastructures | Co-funded n.a. MS/AC ClL1,5
2 g . . . _ (RFOs/regional | ,6
o ©| Grasping short to lonterm agroecological processes at landscape level, accelerating the transi authorities)
§ § towards sustainable climate aaavironmenifriendly farming practices by boosting plabased
Q &) innovation in a cecreative environment, fostering adoption of innovation by farmers and other a|
o —
= g 28. Animal health: Fighting infectious diseases Co A small number | Either MS/AC | CI.1,6
S & programmed, | of current ERA or Industry, and
L Z | The partnership aims to bring sustainable and innovative solutions to tackle infectious animal | Co-funded NETs regulatory
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fight against antimicrobial resistancemplementing the One Health concept. It will support agencies
sustainable animal production, reduce trade barriers, and protect consumers.
29. Environmental Observations for a sustainable EU agriculture Co-funded EuroGEOSS MS/AC Cl.4,6
(RFOs, nat./reg.
The objective of the initiative is to support the delivery of a sustainable CAP by improving authorities)
agricultural practices and farm profitability and using the possibilities the current digital/date$e
in the field. New services and application
efficient, environmentally friendly and profitable production systems.
30. Rescuing biodiversity to safeguard life on Earth Co-funded ERA-NET MS/AC Cl1,2
Biodiversity, (RFOs, 5,6
Halting biodiversity loss, maintaining and restoring natural capital is essential for the transition EKLIPSE, national/regiona
towards sustainability, climate neutrality and for respecting the planetary boundaries. The parti ESMERALDA | authorities)
aims to deploy solutions to stop the ongoing mass extinction of species caused by human acti
upscaling, aligning and integrating European R&l efforts and investment, guiding actions to prg
restore and sustainably manage ecosystems and |repital.
31. A climate neutral, sustainable and productive Blue Economy Co BONUS, MS/AC Cl.1,2
programmed | MARTERA, JPI (RFOs, nat./reg.| 4,5,6
The objective is to sustainably unlock, demonstrate and harvest tpedull e nt i al of or Oceans, BlueBio | authorities ),
and Seas through a wellructured, sustained and simplified joint effort in this borderless domain| Co-funded
the aim to support the transition to a strong, climate neutral and sustainable blue economy by EU Agencies
32. Safe and Sustainable Food System for People, Planet & Climate Co FACCE Surplus, | MS/AC Cl.6
programmed | ICT Agri2, Core | (research
Fi xing our food system is central to the t]or Organic, ERA funders,
meeting the IPCC climate targets and operating within key planetary boundaries. Deploy FOOIl Co-funded GAS, SUSAN, nat./reg.
and deliver the Food Safety System of the future, ensuringuooeer trust, safety, quality and ERA HDL, authorities),
traceability. SusFood2
EU Agencies
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33. Circular bio-based Europe:Sustainable, inclusive and circular biebased solutions Art.187 or BBI JU MS/AC Cl4,5
Co (research ,6
Sustainable and climateeutral solutions accelerating the transition to a healthy planet, where | programmed funders,
renewable products and nutrients will be produced from biomass and waste insteadenienable nat./reg.
fossl and mineral resources. This creates awareness, capacities and appropriate structures ex auhorities )
beyond industry partners, mobilising producers of biological resources angersd
34. Water4All: Water security for the planet Co Water JPI MS/AC Cl.1,2
programmed (RFOs, nat./reg| ,4,5,6
Secure all water demands in terms of quality and quantity, protect both economic and natural § or authorities )
as well as people from wateglated hazards. Support the transition to a healthy {ptamketo ensure § Co-funded
resilient Energy Union, EU climate neutral policy and respect of planetary boundaries.
35. Innovative SMEs Art.185 or ce | Eurostars? MS/AC Pillar
funded (SMEs) 11
The initiative aims support to transnational mameented research projects initiated and driven b
.. innovative SMEs. Innovative SMEs shall take the lead and exploit commercially the project res
§ thus improving their competitive position. Researdamisations, universities, other SMEs, large
= ” companies and others actors of the innovation chain can also participate.
T <
§ % 36. European Science Cloud (EOSC) Co n.a MS/AC, Cross
o - programmed Academia -
% 2| The EOSC 2.0 partnership is aimedadtilitating the EOSC implementation activities in its second or cofunded Pillar
o O | phase. After 2020 the EOSC will become more stakehaldeen, with a permanent governance
% structure in place, and would benefit from aprogrammed financing mechanism.
- 37. EIT Climate-KIC EIT-KIC n.a MS/AC, Pillar
A network of universities, businesses and research organisations delivering solutions mitigate Industry, 1
to climate change and accelerate the deployment of new solutions to market. Academia
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ClL5

38. EIT InnoEnergy EIT-KIC n.a MS/AC, Pillar
Industry, I

It aims at building a sustainable, lefagting operational framework among the knowledge trianglg Academia

actors in the energy sector, with the goal of fostering the generation of new talents, the emergg CL5

deployment of new innovative solutions and the toeend development of companies.

39. EIT Digital EIT-KIC n.a MS/AC, Pillar
Industry, 1l

EI'T Digital’'s mission is to drive digital Academia Cla

enhance both economic growth and quality of life across Europe.

40. EIT Health EIT-KIC n.a MS/AC, Pillar
Industry, i

EIT Health is anetwork of universities, businesses and research organisations delivering solutig Academia Cl1

enable European citizens to live longer, healthier lives by promoting innovation.

41. EIT Food EIT-KIC n.a MS/AC, Pillar
Industry, i

EIT Food is anetwork of universities, businesses and research organisations delivering solutior] Academia

develop a highly skilled food sector. EIT Food collaborates with consumers to provide productg CL5

services and new technologies, which deliver a healthier lifestylel fleuadpean citizens.

42. EIT Manufacturing EIT-KIC n.a MS/AC, Pillar
Industry, i

EIT Manufacturing will be a network of universities, businesses and research organisations de Academia

solutions to transform today's industrial forms ofcgarction towards more knowledge intensive, Cl4

sustainable, lovemission, transectoral manufacturing and processing technologies, to realise
innovative products, processes and services.
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43. EIT Raw materials EIT-KIC n.a MS/AC, Pillar
Industry, i

EIT RawMaterials is a network of universities, businesses and research organisations deliverin Academia

solutions to boost competitiveness, growth and attractiveness of the European raw materials s ClL4

radical innovation, new educational approacied guided entrepreneurship.

44. EIT Urban Mobility EIT-KIC n.a MS/AC, Pillar
Industry, i

EIT Urban Mobility will be a network of universities, businesses and research organisations Academia

delivering solutions to develop a greener, nmootusive, safer and smarter urban transport systen CL5
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