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A starting point for further debate and new ideas

The purpose of this document is to inform and stimulate-des@n process, taking pla
throughout 2019 that will prepare the first Strategic Plan for Horizon Elirtpe Europear
Union Framework Programme for Research and Innovation 20@27.

This document isot the Strategic Plan or its draft, ufoundation for the ongoing debé
and new ideas. The first version of this document was published in June 2019 after e
extensive exchanges with Member States.

This revised version is thesult of the intense process ofdesign that took place over t
summer and autumn 2019. The views and ideas of more than 6800 responden
collected in an online edesign survey and almost 4000 participants engaged-depth
debates in the Eurepn Research and Innovation Days, which took place in Brussels-G
26 September 2019 report on the welbased consultation and on the European Rese
and Innovation Days can be fouadline

The targeted impacts presented in the following pages have been consolidexetidnges
with producers of research and innovation, representatives afsamd, interested citizen
relevant organisationd/embers of the European Parliament, Member State represent
and staff of the European Commission.



https://ec.europa.eu/info/files/co-design-towards-first-strategic-plan-horizon-europe_en

About Horizon Europe and the Strategic Plan

In April 2019 the European Parliament and the Council reachmalitecal agreementon
key elements of the Horizon Europe proposal. According to this agreement, Horizon
will be structured in three Pillars, supported by activities aimed at widening participatic
strengthening the European Research Asea figure in followingpage)

1 Pillar I, Excellent Sciencewill reinforce EU scientific leadership through the Europ
Research Counci l ( ERCurie Actibasr iamd R&skal
Infrastructures.

1 Pillar 1l, Global Challenges and European Industrial Competitivenesswill address
societal challenges and support enabling and industrial technologies to better add
and global policy priorities and accelerate industrial transformation. Pillar 1l is ce
around si x broad thematic i CRadnershgps an
missions as an important part of its activities.

1 Pillar 11I, Innovative Europe, focuses on stimulating, nurturing and deploy
disruptive and marketreating innovations, and on enhancing European ecosy
conducive to innovation, ingtling through the new European Innovation Council.

1 The partWidening Participation and Strengthening the European Research Are;
aims at optimising the impact and attractiveness of the European Research Area f
excellencebased participation from laMember States, including loywerforming ones
and facilitating collaborative links in European research and innovation.

The political agreemerit while contingent on the adoption of the long term EU Budget
Horizon Europe legal acts has allowed t& Commission to start the preparations for
implementation of Horizon Europe, including through the Strategic Planning process.

The first Horizon Europe Strategic Planning process will prepare the Strategic P
Horizon Europe for 2022024. The fan will facilitate the implementation of Horizg
Europe, focusing on Pillar II, by setting dkay strategic orientations for the support to
research and innovation The Plan will contain a description of impacts to be targeted
2030 and onwards, cresluster issues and intervention areas covered. It will also ide
missions and European Partnerships. Overall, the Strategic Plan will identify, with
frame of the legal base, major policy drivers, strategic policy priorities, and the ta|
impacts to be supported through Horizon Europe from 2021 to 2024.




About this paper

This paper presents suggestions for key impacts to be targeted in the first four y
Horizon Europe, as consolidated in thedasign process.

The first part outlines challenges that the EU is currently facing and the drivers tf
likely to exacerbate them. It then presents the key EU policy objectives and respo
these challenges and outlines impacts that research and innovation tsingatdto help
achieve these objectives.

A brief section describes specific issues that will be taken into account durin
implementation of Horizon Europe, and the future coordination of relevant act
throughout Horizon Europe. Finally, it pezds the novel instruments and approacheg
maximising the targeted impacts: the missions and Partnerships in Horizon Euroy
targeted impacts are presented in further detail in six annexes, corresponding

Horizon Europe Cluster.

Preliminary Horizon Europe Structure
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European Industrial
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1. Investing in research and innovatiori shaping the future we want,
together

With a proposed budget of 100 billion euro from 202127, Horizon Europe represents the
largestmultinational collaborative research and innovation investment in Europe and is open
to participants worldwide. The European Union undertakes an investment of this magnitude
because research and innovation is essential for finding new solutions to teagdwlve

are facing and because the challenges are of such a magnitude that they cannot be addressed
by one country alone. Research and innovation creates new opportunities, helps to tackle
climate change, supports sustainable economic growth andripgetveness of businesses

and industries, and enables better welfare and public services for all Europeans. Research and
innovation allows us to shape a future we will be proud to pass on to future generations.

While European research and innovation éstisg a world standard for excellence, the
potential impact of investments in research and innovation is greater when efforts have both a
rate and a direction. This view is recognised in the specific objectives of Horizon Europe
which highlights the neetb strengthen the impact of research and innovation in developing,
supporting and i mplementing Union policies
climate change and tHaustainable Development Goals

Where and how research and innovation funds are invested is of paramount importance to the
society of tomorrow. That is why a wide spectrum sbhkeholders, businesses, public
authorities, organisations and interested citizens have been invited to support to the
consolidation of the key impacts to be targeted in the first four years of Horizon Europe
implementation. The response has been ovemihgly positive: more than 6800 people

gave their views in an online @esign survey and almost 4000 people participated in
discussions about Strategic Planning for Horizon Europe at the first European Research and
Innovation Days in September 2019. Direg Horizon Europe investments to where it
matters mostShaping the future we want, together.

The United Nations Sustainable Development Goals
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file://///net1.cec.eu.int/RTD/A/A3/Horizon%20Europe/Strategic%20Planning/Orientations%20document/sustainabledevelopment.un.org

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

Our future is shaped by a multitude of facttimat evolve and intersect in complex ways.
While some events develop rapidly, causingealbed disruptions, other factors evolve more
slowly. These drivers shape major social, economic, political, environmental and
technological transformations as thekdaoot. Since these drivers develop in a relatively
stable manner over time, we are able to anticipate with some degree of certainty the
challengedo people, planet and prosperity that these forces will create if not appropriately
addressed.

One examplef such a driver iglemographic change As we live longer and populations,
especially in Africa and Asia, 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 have a wide range of implications on for example planetary
resources, climate change, labour markets, migration, health care and public spending.

As the populations of the eastern and southern parts of the world contingpatod ehe

centre of gravity in the world economy and global politics will continue to shift in the same
direction. In Asia, a growing middle class with rising purchasing power will represent new
market opportunities for European businesses but will @ldd@aplanetary strain. Africa will
contribute the most to a rising population until 2050 and is a continent of opportunities where
decentralised, digitally enabled solutions are flourishirgnéw powerhouses in the global
economy take their place on theternational scene, established roles are brought into
guestion and in some cases, the multilateral and-baised world order can no longer be
taken for granted. This creates an increasingly complex and volatile environment for Europe,
while also chaknging the businesses and industries operating internationally.

Another important driver is increased mobility: across borders, through migration, and in
particular within borders, towards cities. Today, most Europeans already live in cities and
more thantwo thirds of the global population will be living in cities by 2030. While
uncontrolledurbanisation can lead to a number of challenges related to for instance poor
infrastructure,abandoned rural areas and territoriegqualities and lower quality dife,
urbanisation also represents opportunities as cities can be centres of innovations that gives
people better access to education and employment, and even basic goods such as electricity.

Finally, scientific and technological developmentsnot the leat within digitisation, will
continue to transform our society. The process of innovation has been shortened significantly
while the amount of disruptive and maraeeating innovation has increased, also dugetu
innovative companies and methods of wmaion. These developmenimovide endless new
opportunities and will enable us to better address global challenges across the board.
However, each new opportunity can also challenge established business models, institutions
and social structures, possibly affecting almost evergdasy life.

These drivers will shape a range of overarctghgllengeswhich Europe will have to face
now and in the future.

The rapidly growing global population, combined witmsustainable production and
consumption patterns, is putting qalanet under pressure,to the extent that climate change

is now considered an existential threat. As human activities touch or overstep planetary
boundaries, we are depleting essential natural resources susbilasvater and ajr
threatening biodiversity and egs$ems, jeopardising the sustainability of our present
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standard of prosperity and wellbeing, and our ability to meet the needs of future generations.
Our consumption of energy is a particular concern, as the development and use of sustainable
energy sourceand systems are struggling to keep up with a rising global demand. And the
impact of climate change, already evident in extreme weather events such as droughts and
wildfires across Europe, is increasing across the globe as the temperature rises. ddhe Unit
Nations Intergovernmental Panel on Climate Change has assessed that while the limitation of
global warming is possible, doing so will require unprecedented changes in our ways of life,
moving towards sustainable societies and economies.

Climate changand the transition towards sustainable development will affect many aspects
of todaybs European s oci-andycarboim@nsieecegionsang , not
sectors. While the transition will lead to widenging changes in European industries,
Europe also has a good starting point for transforming challenges into new opportunities and
for disseminating solutions around the world. Europe is, perhaps more than any other part of
the world, focused on furthering competitiveness in a sustainableemaand European

firms already represent five of the ten biggest clesmih companies in the world. In other
sectors, European businesses struggle to stay competitive or s@aferupstance, there is

no European company among the largest 15 compaemnibe digital sector. As technological
developments become more and more importanefsuring prosperity and sustainable
growth, Europe is at risk of becoming dependent upon other countries for developing digital
and other technological innovations. 3l not only a problem for European competitiveness
and our ability to address the challenges of tomorrow, but potentially also European values, if
these are not reflected in foreign technology.

Finally, these and other developments are creating an smeghacomplex and ambiguous
world, leading many citizens to experience justified insecurity about the changes to come.
For instance, for the citizen, technological developments, particularly within robotics and
digitalisation, will most likely require thacquisition of new skills and can raise legitimate
concerns about the impact on employability and the quality of jobs in the future, and the
wider implications for society. Increased mobility across borders, for instance within the
Schengen area, while jeged by many citizens, also leads to concerns about the management
and security of EU external borders. Demographic changes can increase pressure on public
spending, for example, with people suffering increasingly fromralg¢ed diseases and
disabilities which increase the demand for health and care services. And while the European
values of respect for human rights, democracy and the rule of law are the foundations of our
society, there are citizens who are loosing trust in these values and questitiging
functioning of established institutions in the European Union and its Member. Sfatdag
sure we are puttingeople at the centref ocusi ng on citizensd nee:q
managing the transitions we are facing, is a central challenge nedaid.

These daunting challenges call for a radical new approach to developing and deploying new
technologies and innovative solutions for citizens and the planet on a scale and at a speed
never achieved before, and to adapting our policy and econoamevork to turn global
threats into new opportunities for our society and economy, citizens and businesses.

This requires stepping up and strategically planning research and innovation investments and
supportive measures.



The description of drivers and challenges in this section is based on extensive anal
foresight, including inBeyond the Horizon: foresight in support of future EU research
innovation policy Reflection paper: Towards a Sustainable Europe by;28Rbal Trends
to 2030: Challenges and choices for Europerope in May 2019: Preparing for a mc
united, stronger and mordemocratic Union in_an increasingly uncertain wprikhe

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



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

A main objective of Horizon Europe, and in particular its second Haldo generate
knowledge, strengthen the impact of research 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 addgésisal challenges, including
climate change and thgustainable Development Godls

Investing in research and innovation through Horizon Europe will thus help address the
global challenges described in the section above as well as the United Nations Sustainable
Development Goals. It will impact on the direction and speed of the trassitiemre facing,

and on the rate at which business will develop, sgpleand commercialise innovative
solutions. It is expected to play a vital role, in combination with other interventions, for
creating new solutions and fostering innovation, both inergat and disruptive. At its
simplest, Horizon Europe, and in particular its second Pillar, will help create a sustainable
future where Europeans are healthier and more prosperous and live in a fair and inclusive
society that achieves environmental susthility and respects planetary boundaries.

However, it is not possible to do everything at once. In order to maximize the impact of
Horizon Europe investments, it is necessary to strategically prioritise and direct a substantial
part of the funds towardbe areas where we believe they will matter the most, while building
on the foundations of Horizon 2020 and exploiting links to other European policies and
programme$ While all elements of research and innovation have value in themselves,
actions under ifar 1l of Horizon Europe will target only selected themes of especially high
impact that significantly contribute to delivering on the political priorities of the Union.

Horizon Europe supports EUpolicy priorities

As a key source of new solutions, aad important and crossutting part of the EU
Programmes, Horizon Europe plays a pivotal role in shaping, supporting and delivering on
European policy priorities.

In her Political Guidelines for the next European Commission 2A®4, the President

elect of the European Commission has put forward six overarching priorities for the next five
years, which reach well beyond 2024 in scope. The priorities build Apdew Strategic
Agenda for 20182024 adopted by th&uropean Courl on 20 June 2019, which targets
similar overarching objectives.

! Article 3, Common understanding regarding the proposal for Horizon Europe Framework Programme.

SMEs are Small and Mediusized Enterprises.

2 For exampleEurope is investing in and acting upon challenges also through Specialisation Strategies
established under Cohesion Poliend activities carried out within thédorizon 2020FET Flagships on
Graphene, the Human Brain Project and Quantum Technology, will continue to be supported under Horizon
Europe through calls forrpposals icluded in the work programmes.


file://///net1.cec.eu.int/RTD/A/A3/Horizon%20Europe/Strategic%20Planning/Orientations%20document/sustainabledevelopment.un.org
https://www.consilium.europa.eu/media/39914/a-new-strategic-agenda-2019-2024-en.pdf
https://www.consilium.europa.eu/media/39914/a-new-strategic-agenda-2019-2024-en.pdf
https://www.consilium.europa.eu/en/meetings/european-council/2019/06/20-21/

The six priorities of the Presidealect are:

1) A European Green Deal

2) An economy that works for peofije

3) A Europe fit for the Digital Agg

4) Protecting our European way of fife
5) A stronger Europe in the worid

6) A new push for European democrécy

Together with the United Nations Sustainable Development Goals, these priorities will shape

future EU policy responses to the challenges we face and will steer the ongoing transitions in
the European economy and society, EU research and innovation has an important role to play,
by supporting and enabling each of these priorities.

A prime example of a priority that will mobilise and steer many activities within Horizon
Europe arelimate objectives to which at least 35 % of the expenditure from actions under
the Horizon Europe Programme will contribute. One clear outcome of ttesign survey is

that there is a strong demand for EU research and innovation to target the climate challenge
andthe policy priorities related to this area, while a key message from the European Research
and Innovation Days was a call for Europe to take the lead ontrémsition to
sustainability. Therefore, actions to address this challenge will be supportedjtheowide

range of activities in Pillar 1l, such as developing new indicators for sustainable development
(Cluster 2); improved disaster risk management for climaltged risks and extreme events
(Cluster 3); combining earth observation from space withaaces in the digital area to
provide data for mi tigation measures (Cl us
pollution (Cluster 1); to research and innovation activities more broadly aimed at providing
solutions for a climate neutral and resilieaciety, for instance related to climate neutral
industries, primary production based on sustainability and transport (Clusters 4, 5 and 6).

The figure below gives an indicative overview of how the political priorities of President
elect are supported thugh the targeted impacts proposed in this document. However, while
each targeted impact is only represented once in the figure, and described under one policy
priority in this section, most will contribute to more than one priority, in a more complex and
interconnected manner that what can be described exhaustively in the following section.

3 In the New Strategic Agenda for 20280 24 a s i miBuilding a plimatenautrat, green, fair and

social Europé is put forward.

41n the New Strategic Agenda for 202824, this ambition is supportédrough the prioritiesi Bveloping a

strong and vibrant economicbase and #ABuil ding a c¢climate neutral, gre
51n the New Strategic Agenda for 20280 2 4 this ambition i s Develgpipgpopar t ed t
strong and \Brant economic baée

6 In the New Strategic Agenda for 200802 4 a s i miPl @atr e triimg i €iyt, i ,Zseputs and F
forward

”In the New Strategic Agenda for 2022024 a similar priorityPromoting European interests and values on the
globalstageis put forward

81n the In the New Strategic Agenda for 20290 2 Br,otfiect i ng Ci t i,spunferwaadnd Fr eedom

e
h
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Targeted impacts by priority

Horizon Europe targeted impacts* supporting
the Political guidelines of the next Commission

e B
ﬂ@x }
R '
A STRONGER :
EUROPE IN
THE WORLD
@ ’ @
PROTECTING A EUROPEAN
OUR EUROPEAN GREEN DEAL
WAY OF LIFE
A EUROPE AN ECONOMY
FIT FOR THE THAT WORKS FOR
DIGITAL AGE PEOPLE
* Preliminary, as described In the General orlentations towards - European
first Strategic Plan implementing Horizon Europe Commission

The main targeted impacts, as consolidated by th#es@n process, for the first four years
of Horizon Europe implementation and targeted from 2030 onwards, are presented in the next
pages.
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1) A European Green Deal

Policy objectives:Becoming the world s f 1 r sneutrat domtineattise the greatest
challenge and opportunity of our timé&eserving our natural environment and biodiversity
and making Eur ope 4duteal continerit loy 350 requires dhanginig thena t e
way we produce, &de and consume, and spurring on unprecedented technological, economic
and societal transformations. Through the European Green Deal, the Union will lead global
efforts towardsircular economies and green and clean technologies and work to decarbonise
enggy-intensive industriesThe Green Deal will also ensure that the ongoing sustainable
transition is socially fair and leaves no EU citizen or region behutde also protecting

ci t i z e nfred enWirenanéntalndegradation and pollution, and addrgsamand water
quality. What is good for our planet must also be good for our people, our regions and our
economy

Europe has a good starting point for these ambitions: In the area of climate change, the EU is
at the forefront of implementing the Parisragment, and the Commission has adopted a
vision for achieving a climate neutral economy by 2050. The EU also aims to lead the global
community in developing and implementing a new approach to protecting biodiversity and
planetary boundariesFinally, eforts towards achieving climate neutrality also offers
opportunities for new jobs and growth in European business and industry, where many
European companies, old and upcoming, have a competitive advantage.

These objectives also are reflected in especially United Nations Sustainable Development
Goals 2i Zero Hunger, 6 Clean Water and Sanitation; Affordable and Clean Energ8,i

Decent Work and Economic Growtl®- Industry, Innovation and Infrastructyrél -
Sustainable Cities and Communities, “Responsible Consumption and Production,-13
Climate Action, 14 Life below Water and 15Life on Land.

Investment in the Horizon Europe missionsoncerningAdaptation to Climate Change,
including Societal Transformation, Healthy Oceans, Seas, Coastal and Inland Waters,
Climateneutral and Smart Cities and Soil Health and Food will support this priority.

Investments in research and innovati@oncerninghealth (Cluster 1) will contribute to the
zeropollution ambition, especially through a craggting strategy, to target the following
impact:

T toprotect ci ti z e reiny frameeaviranrhental dedradatien and
pollution, including addressing air aneater quality, hazardous chemicals, industrial
emissions, pesticides and endocrine disruptors. It will target healthy and-health
promoting living and working environments and address climate related challenges to
human health and health systems, e.gtedléo heatwaves, the increasing causation
of noncommunicable diseases (incl. allergies and mental disorders) and the increased
frequency of infectious diseases.

Investments in research and innovati@oncerningdigital, industry and space(Cluster 4)
will contribute to transforming the EU to a climateutral and circular economy, and target
impacts especially in the following fields:
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1 Climate-neutral, circular and clean EU industries for instance by creating plants
in several regions with zero emissiomd zero waste, to make decisive
contributions to the fight against climate change and the protection of the
environment; and develop and demonstrate breakthrougkcddwon processes,
especially in the energytensive industries, and sustainable products

1 Achieving increased autonomy ieritical raw materials, through substitution,
resource efficiency and recycling and primary production;

1 Greening ICT, for instance by developing low energy consumption components
and combination of approaches, to enhaheeefficiency of computing by several
orders of magnitude;

1 Space serviceswill also contribute to climate mitigation and environmental
protection, mobility and security.

Investments in research and innovati@oncerningclimate, energy and mobility (Cluster
5) will contribute to transforming the EU to a climateutral and resilient society, and target
impacts especially in the following fields:

1 Climate science and solutions for a climate neutral and resilient society

1 Novel competitive crosssectoral solutions for decarbonisationsuch as batteries,
hydrogen, and other types of storage (chemical, mechanical, electrical and thermal),
as well as sustainable buildings and infrastructure enabling low carbon solutions
and other breakhrough technologies;

1 A costefficient, net zeregreenhouse gas energy system centred on renewables

1 Demand side solutions to decarbonise the energy systenmsainly as regards
buildings and industrial facilities;

1 Low-carbon and competitive transport solutions across all modegoad, ralil,
aviation, and waterborne).

Investments in research and innovation concerfond, bio-economy, natural resources,
agriculture and environment (Cluster 6) willadvance knowledge, build capacities as well

as develop and demonstrate innovative tamhs toaccelerate the transition to a sustainable
management and use of natural resources from land and sea, ensuring ecosystem integrity as
well as sustainable development and human-beihg, including food and nutrition security,

in the EU and globgt. The following mpacts will be targeted:

1 Improved knowledge and innovations build the foundationglforate neutrality
by reducing GHG emission and enhancing the sink and storage functions in
production systems and ecosystems, and faslaptation of ecosystems, water
management and production systems as well as of rural, coastal and urban areas to
climate change
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Halt of biodiversity decline and restoration of ecosystemsade possible through
improved knowledgeand innovative solutions contributing towards reaching the
global vision for biodiversity 2050;

Better understandingof planetary boundaries enables innovative solutions for
sustainable and circular management and use of natural resources well &
prevention and removal of pollution,guaranteeing healthy soils, clean water and
air for all as well as boosting competitiveness, value creation and attractive jobs;

Improved knowledge and innovations enhasastainable primary production,
food and bio-based systems, which are inclusive, safe aneédithy and ensure
food and nutrition securitfor all;

Better understandingof the behavioural, socieeconomic and demographic
changeleads toinnovative approaches thalrive sustainability anda balanced
development of vibrant rural, coastal, perturban and urban areas

Environmental observations, strengthened evidence base and tools are delivered and
used for theestablishment and monitoring of governance models enabling
sustainability.
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2) An economy that works for people

Policy objectivesOur goal for a climat@eutral and healthy planet must be built on a strong

and resilient social market economy. However, there is a need to prepare our technological
and industrial future in a more stgic way, including incentivising and steering innovation,
including social innovation, and facilitating the uptake of new technologies and innovative
solutions. OQur economic policy must g0 hand
neutrality objetive and a competitive industr§atrengthening our social market economy is
especially important at a time when we are redesigning the way our industry and our
economy work

The promotion of social cohesion and inclusiveness and the health andewelld its
people are central ai ms of t he European Ur
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 tmatdisl fit for the
challenges of the 24century, also providing people with equal opportunities through access

to education, training and lHeng learning. To continue delivering on this agenda and to
safeguard shared values and mutual trust, mportant to develop a Union of equality and to
support Member States in addressing social challenges and inequalities, for example related
to health, gender or education, within and across their territories and regions. In particular, a
Europe's Beating @&er Action Plan will support Member States in improving cancer
control and care. Further efforts should also be devoted to makingyhadity health care

both available and affordable for citizens as well as to rendering health care systems more
accessile and sustainable, including through the digital transformation of health and care.

These aims are also reflected in United Nations Sustainable Development Gbako 1
Poverty; 3i Good Health and Welbeing; 4i Quality Education; 5 Gender Equalityp i
Clean Water and Sanitation, -7 Affordable and Clean Energy, B Decent Work and
Economic Growth; 10 Reduced Inequalities; I1Sustainable Cities and Communities, and
167 Peace, Justice and Strong Institutions.

Investment in the Horizon Europe masionsconcerningCancer, Climateneutral and Smart
Cities and Soil Health and Food will support this priority.

Investments in research and innovatipim particular concerningpealth (Cluster 1) will
target and contribute to the following impacts

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

9 Effective health services to tackle diseases and neck the burden of diseases
patients can rely on effective health services to tackle their diseases, as well as to
reduce the burden of diseases on them, their families and communities;

1 Improved access to innovative, sustainable and highuality health care: health

systems are able to provide timely access to affordable health care services of high
guality to everybody while being environmentally and fiscally sustainable;
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Investments in research and innovatipim particular concerningulture, creativity and
inclusive society(Cluster 2) will target and contribute to the following impacts:

1 Reversing socieeconomic, gender and cultural capital inequalitievia strategies
of inclusion, nondiscrimination, solidarity, social protection and social investment;

1 A comprehensive European strategy for inclusive growthand upward
convergence;

1 The value of European cultural heritage is safeguardetly promoting the value,
protection, access to and sustainable use of European cultural heritage and its
contribution to the cultural and creative sectors.

Investments in research and innovatidn particular regardingligital, industry and space
(Cluster4) will contribute to the following impact:

1 Increased inclusivenessby helping industry providattractive and creative jobs
in Europe; making a tweway engagement in the development of technologies a
reality; developing humaoentred approaches; prommgi social innovation; and
helping foster skills and empower the young in, for instance, the digital and advanced
manufacturing areas.
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3) A Europe fit for the Digital Age

Policy objectivesDigital technologies are transforming the world at an unprecedeated

and Europe has the potential to become a world leader in the ongoing digital and industrial
transformation.Europe needs to achieve technological sovereignty in critical technology
areas such as higrerformance computing, quantum computing, andkene technologies
enabling them, by setting next generation standards and better coordinating and prioritising
European investments in breakthrough technologies, in particular towards cybersecurity and
humancentric and ethical artificial intelligence (AlMany of these and other technologies

will also support a wide range of policy priorities in strategic, industrial value chains and
across sectors, such as healtine and transport.

To succeed in the digital transformation Europe should build on ésgihrs and values and

empower people through education, -lid@g learning and the development of new skills,
which drive Europeds competitiveness and inr
young and old, will be developed as part of the paam Education Area that should become

a reality by 2025.

The renewed EU Industrial Policy Strategy also shows how the EU must tackle missing
segments in key strategic value chains if its industry is to stay competitive, embrace the
digital transformatiorand become sustainable at the same time. This requires a stepping up
of the level and quality of the EU research and innovation effort with focus on the key parts
of strategic technology supply chains: from secure and sustainable supply of raw materials,
maximising the value of its resources and materials, to key enabling and digital technologies.

These aims are also reflected in United Nations Sustainable DevelopmentiGoaluStry,
Innovation and Infrastructure.

Investment in research and innovatiomegarding health (Cluster 1) will support the
following targeted impacts:

1 Unlocking the full potential of new tools, technologies and digital solutions for
a healthy society new tools, technologies and digital solutions provide significant
gains in heaht outcomes, address unmet medical needs and inform regulatory
standards and requiremen{ajso contributing to an economy that works for the

people);

1 A sustainable and globally competitive healtfrelated industry in the EU:
health industries, includin§MEs, increase their productivity and sustainability in
developing relevant health innovation due to the potential ofateshled research
and development, the related convergence of pharmaceutical, digital and medical
technologies, and the prospect of tHigital transformation of health and care
supported by datdriven manufacturing of tailemade products and the delivery of
personalised services.

Simultaneously and interactivelynvestments in research and innovationoncerning
culture, creativity and inclusive society(Cluster 2) will target and contribute to
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1 Improved approaches in addressing the societdl including political, ethical
and economici effects of technological advancements and the impact of
drivers of changeon jobs, skills, productity, income, education, welfare and
inequalities.

Furtherinvestments in research and innovation particular regardingigital, industry and
space(Cluster 4) will contribute to the following impacts:

1 Digitising and transforming industry ;

1 Increased soereignty in key enabling technologies and digital technologiesn
strategic value chains, andecure and sustainable supply of raw materiajs

1 A European approach involving a humascentred and ethical development and
use of new technologies;

1 Industrial leadershipin key enabling and digital technologies, uptake of new
technologies, and space services and datarough technology infrastructures and
autonomy in strategic value chains.

Finally, investments in research and innovatiaegardingclimate, energy and mobility
(Cluster 5) will target and contribute to:

1 Seamless, smart, safe, accessible and inclusive mobility systetmsreap the
benefits of digitalisation, increase efficiency and European competitiveness, enable
better and sustainable detordoor mobility for all and increase safety;

1 Smart and cybersecure energy gridsto enable more interaction and utilisation
between producers, consumers, networks, infrastructure and vectors
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4) Protecting our European way of life

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 whin and across the European Union and along its external borders. The
overarching ambition of secure societies is also reflected in United Nations Sustainable
Development Goal 16 Peace, Justice and Strong Institutions.

There are a number of EU poliagsponses to current security challenges. As 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 on Seiy and as part of the development of a Security Union, the EU has
adopted policies and instruments on integrated border management, on protection of public
spaces, on security (including cybersecurity) of infrastructure and on fighting crime,
including gsbercrime and terrorism. An EU Maritime Security Action Plan addresses relevant
challenges. Policies have also been put in place to ensure cybersasagtitys the Directive

on security of network and information systems (NIS Directive) and the EU @geity

Act, and online privacy.

Research and innovation activities can support these policies in varioud magments in
research and innovationin particular concerningulture, creativity and inclusive society
(Cluster 2) will target and contribeito:

1 Increased use of evidencbased strategies in the management of mobility and
migration and the integration of migrants in European societyjncluding a better
understandindiow migration interacts with other relevant policy fields (e.g. welfare,
edication, skills provision, housing).

Investments in research and innovatiom particular withincivil security for society
(Cluster 3) will acortsiiillhetne tamdcmeoatei sgg adb | ¢
especially with the 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 technologies to counter these risks;

1 Improved management of EU external borders(air, land and sea) by 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 enhanced detection, a more secure
design asisted by comprehensive vulnerability assessments and with quicker
response to threats without compromising the open character of such spaces;

1 Improved security and resilience of infrastructure and vital societal functions

enabled by improved risk assessits and more efficient response to disruptions
with a view of quickly restoring performance levels;
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Improved maritime security based on the EU Maritime Security Research Agenda
to counter threats such as trafficking, piracy as well as cyber and hyterdsth

More effective fight against crime and terrorism by 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;

Increased cybersecuritypased on more effective use of digital technologies,
strong orientation on privacy and fundamental rights and a robust digital
infrastructure to counter cybattacks.
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5) A stronger Europe in the world

Policy objectives In an increaingly fractured and multipolar world threatened by global
challenges, the EU will need to ensure its future prosperity and to seek a leading role in
driving global efforts towards sustainability.

The EU approach to research and innovation has long beeaf@penness to the world to
maximise our access to the latest scientific knowledge and international value chains, and to
tackle global challenges together. The EU needs to build upon and further intensify this to
fully benefit from new global opportumis, by pursuing strategic partnerships with key
partner countries, and by promoting international cooperation based on mutual benefits, EU
interests, international commitments and, where appropriate, reciprocity, guided by our
values and in coordinationitit the EU's overall external action.

International programmatic coordination through multilateral initiatives is increasingly used
to tackle global challenges more effectively, such as those related to climate change, food and
water security, environmentalegradation, pollution and threats to global health. The
expanding scope and interconnectivity of these challenges require the EU to strengthen its
role in multilateral and bilateral setups while also asserting EU values and interests more pro
actively, 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 initiative, the International Bioeconomy Forum
and a range of Global Health initiatives. More broadhgse aims also support the United
Nations Sustainable Development Goali IPartnerships for the Goals'.

Investment in international actions in research and innovatiooutting across all clusters,
will contribute to achieving targeted impacts such as:

1 Strengthened scientific and technological links with key partnershrough policy
dialogues and cooperation in research and innovation areas of mutual benefit and
common interest;

1 Multilateral alliance s to address key objectivesuch as more effectively tackling
environmental pollution, antimicrobial resistance, (re)emerging infectious diseases,
epidemic outbreaks and other risk factors and threats to global hgzafimg access
to and share environmtl observation data, or contributing to international climate
and environmental assessments;

1 An international level playing field and reciprocity through industrial and policy
dialogues in areas such as safety standards and Hogditeeassessment ofaterials,
and the regulatory context of manufacturing, digital technologies, and consumer
products and services;

1 Common ethical approaches to the development of technologies and scientific
knowledge through science governance dialogues including for el@nthe
promotion of guidelines for research ethics, and ethical approaches in the
development and use of artificial intelligence
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6) A new push for European democracy

Democracies have come under pressure in recent times. Political distrust, polarizing
discourses, lower electoral participation and populist narratives that reject the idea of an open
society manifest themselves in Europe and beyond. Action is therefodedné¢e re-
invigorate and modernise democratic governance. The aim is to contribute to the
development of policies, innovations and institutions that expand political participation and
civic engagement, enhance accountability and legitimacy, protect egttshe rule of law

and help restore trust in democratic institutions.

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 governancethrough bolstering the accountability,
legitimacy, transparency and effectiveness of democratic systems and the protection
of fundamental rights and the rule of law;

1 Better approaches to tackling political extremism and polarisabn 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.
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4. Supporting research and innovation policy porities through Horizon
Europe - Specific issues

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 Europe, ranging from mmEU values to legal and operational provisions:

1 The inclusion of gender perspectives will enable better quality and higher societal
relevance of research and innovation activities.

T Interdisciplinarity and inclusion of Social Sciences and Humanities SSHa
prerequisite for addressing a number of societal challenges, which areuttoss by
nature and should be fully integrated throughout the whole research programme.

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

91 Dissemination and exploitation of results will be supported through targeted support
actions to reach relevant stakeholders.

1 Circulation of knowledge between research, industry, education and training, and the
balance beteen research and innovation, is ensured throughout the design of Horizon
Europe activities.

1T Key enabling technologies wil/ be support
strategic value chains.

Gender equality is a core policy objective for all European Union activities and a crucial
factor in the achievement of sustainable development and inclusive economic growth that
works for all. It is also an ambition of the Commission Prestdétt to foster a Union of
Equality that includes and goes beyond gender equality.

Activities will aim at eliminating gender inequalities throughout research and innovation
systems and the gender dimension will be adequately integrated in research and innovation
content across thehole programme. The latter is particularly relevant for global challenges,
including in areas such as health and care, eyioégnce, artificial intelligence and robotics,
climate change and mitigation in which gender differences play an importairt relearch
design/content, and hence determine the societal relevance and quality of research and
innovation outcomes.

The challenges we are facing today are of such a nature that few can be addressed through
one scientific discipline aloneSocial Sciences and Humanities(SSH) are key to
understanding the relationships between human behaviour and major global challenges, but
also to the effectiveness of the solutions we propose to address them. For instance, SSH can
contribute to our understanding bow best to engage with citizens in tackling pressing
societal concerns such as climate change and the related need for adaptation, as well as how
to exploit new technologies in a way that 1is

In addressinganduedr st anding citizensd expectations e
substantially to strengthening societyos a l
economic, social, or technological or cultural, and thus to achieving many targeted impacts
across e programme. Furthermore, SSH helps to better understand theesoo@mic

23



outcomes of research policy itself and to enhance its societal impact in the future. Finally,
SSH is a key element in fostering the necessary behavioural change in a numbertahimp
areas, such as mobility i.e. achieving a socially acceptable, environmentally responsible and
fair transition towards new modes of transport.

Open sciencepractices will be mainstreamed as the maadus operandior EU research

and innovation. Pacular focus will be 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 inteoperable framework for federating infrastructures, platforms and associated
services for datdriven research for all researchers and innovators, and responsibility and
openness of science towards society and vice versa. Open access to researchbdathewill
gener al rul e, ensuring the possibility of
possibl e, as closed as necessaryo. Open sci
productivity of research and will accelerate the pace and uptake amfation to deliver on
societal, economic and technological challenges. It also promises to give Europe a global lead
in research data management. Engaging and involving citizens, civil society organisations
and endusers in cadesign and careation proceses and promoting responsible research and
innovation will improve trust between science and society, as well as the uptake of scientific
evidencebased public policies and innovative solutions.

Throughout the programme, attention will be paid to andipections will be launched for
promotingethics and research integrityand continuing to develop a coherent framework of
adherence to the highest ethics standards and to the principles embedded in the European
Code of Conduct for Research Integrity. §will include actions addressing the ethical
dimension of new technologies, notably those related to Atrtificial Intelligence and their
potential societal impact. Further developing cooperation between the research ethics and
integrity actors involved atgional and national levels will also be a focus.

Activities to disseminate and exploit resultsfrom research and innovation will be an
integral part of Horizon Europe. Enhanced dissemination and exploitation are strategic
matters for the success of Hanz Europe, synergies with other programmes and for the
achievement of impact on society at large. One of the most efficient ways of furthering
dissemination and exploitation of research results is through education and training. When
new discoveries and kwledge are integrated in education activities, students at all levels are
able to bring statef-the-art knowledge with them to workplaces across society.

In addition to the initiatives towards open science mentioned above, Horizon Europe
introduces novéles in the way research and innovation results are disseminated and
exploited, giving more emphasis to third party uptake with private investments and to the
knowledge and impact these results create after the elrdezrch and innovatigmojects.

Aga nst this background, and i n l i ne with H
enhanced communication and engagement with the public, dedicated activities for the
visibility, use and valorisation of research and innovation results, including missiamntsoutp

will be introduced. Horizon Europe will ensure support to beneficiaries for their
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dissemination and exploitation activities during and after their project lifetime. Furthermore,
a framework for feeding consolidated outcome based on research andiomossilts, into
policy and decision making will be proposed.

The availability of topquality human resources and th#ective circulation of knowledge

between research, industry, education and trainings a prerequisite for maximising the

impact of Euopean research and innovation investments. Integrating research and innovation
activities with education and training, and supporting activities for knowledge exchange and
transfer across sect or s , -CufiedActions and Knawlegkeandv i a Ma
Innovation Communities (KICs), is a powerful method to ensure research and innovation
activities are informed by and directed tow,;
are widely disseminated, for instance through a -eeilcated woriorce. A balanced

approach between research and innovatioms a central part of Horizon Europeuyilt into

in the design which spans the full range of Technology Readiness Levels (TRLs) from
curiosity-driven research to commercialliyiven innovation and syort to market
deployment, and withimnovation, technologicahontechnological and social innovation.

In many instances, new discoveries within basic research create the foundations for research
and innovation impacts and lead to a wide range of intframsapplicable to our everyday

lives. Key Enabling Technologies(KETS), for instance biotechnologies and advanced
materi al s, are cruci al for Europeds competi:t
mastering KETs can contribute towards givind Bdustries the competitive edge they need

for industrial leadership in global markets and promise breakthroughs to solving global
challenges and achieving a circular, resource efficient and chneatieal EU economy.
Hence, in additiigon atlo tlhned uGltusyt eatndiBpaceo,
technol ogies often as fAgener al pur pose techn
apply key enabling and emerging technologies as part of a common strategy to promote the
EU's industal and social leadership. Moreover, Pillar 1 of Horizon Europe, Excellent
Science, will contribute scientific breakthroughs and the research infrastructures needed to
develop key enabling technologies at their earlier phases, while Pillar 1, Innovatiope;

will support breakthrough innovations based on KETSs.

Furthermore, some ongoing investments in science under the FET Flagships with
breakthrough potential for Europe will keep being supported under Horizon Europe. First,
Quantum Technologies througtine development of a quantum web, where quantum
computers, simulators and sensors are interconnected via quantum communication networks.
Second, Graphene, aiming at scientific breakthroughs in graphene and other 2D materials,
while further advancing compents based on these materials for applications in areas such
as energy, electronics, sensors and biomedical technologies. Finally, the Human Brain Project
will aim at achieving a comprehensive understanding of the human brain and its diseases by
combiningneuroscience with advanced ICT, enhancing and operating a sustainable and open
European Research Infrastructure.
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5. Coordination of relevant activities within Horizon Europei maximizing
added value through a coordinated approach

Horizon Europe is comysed of three distinct Pillars, supported by activities to widen
participation and strengthening the European Research Area (ERA), each part contributing to
the common Horizon Europe objectives. While the Strategic Planning process focuses on the
activitie s wi t hin Pill ar 1, 0G|l obal chall enges
coordination is sought with relevant activities in other parts of the programme in order to
maximize added value and impact overall.

Pillar I 7 Excellent Science
Pillar I aims to promote scientific excellence, the creation and diffusion of new knowledge,

skills, technologies and solutions as well as the access to and the development-ofassrid
research infrastructures, and boost the training and mobility of researclisrsaiting the
attractiveness of the European Research Area.

Pillar 1 will form an important part of the foundation for the letlegm excellence and
capabilities of European science. Pillar | is largely bottgmand focuses especially on
enabling and sumpting the next generation of science, technology, researchers and
innovations. It thus opens the way to new and often unexpected scientific and technological
results, which can also drive forward the Horizon Europe objectives of enabling innovation
and bwiness inventiveness and contribute to tackling global and societal challenges,
includingto help missions achieve their goals.

The European Research Counci(ERC) will continue to pursue ground breaking, Righ
gain/highrisk research and to advance the frontiers of knowledge.

ERC will also share experience and best practices with regional and national research funding
agencies and build links to other partso Hor i zon Eur ope, i n -partic
Curie Actions, to promote the support of excellent researchemew generation of highty

skilled researchers and emerging talent from across the EU and beyaoidl be guided
towardsERC funding. Innovatins stemming from the ERC, including from its Proof of
Concept Grant could be taken up by the EI C0s

The Mari e <urig Actioms(3ICA) will continue to fund, support and train the
people and institutions behind research and innovasibengthening excellent doctoral and
postdoctoral training programmes, as well as researcher training and career development
systems across the ERA, in a fully bottoqm and competitionfor- excellencebased manner.

The Commission intends to enable créetilisation between the bottoop MSCA research

and training projects and the need for skills in areas or projects identified in the Strategic
Plan. To this end, MSCA projects in such specific areas may be invited to a broader
community of, for instancenission activities. Where relevant, MSCA projects could also
align skills trainingwith specific needs of the mission portfolios.

Research Infrastructures contribute to reducing fragmentation in the landscape of national
and regional infrastructures. Raseh Infrastructures are also providers of state of the art
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services, knowledge, and tools to address societal challenges, ensure evadeuaceolicy
making and help industry to strengthen its base of knowledge and technicah&mnow
Research Infrastriares will thus substantially contribute to the objectives of the clusters and
missions supported in Horizon Europe and to the SDGs. As these research infrastructures will
be connected to the European Open Science Cloud (EOSC), researchers involverbim Hori
Europe activities will have access to most of the data generated and collected by research
infrastructures as well as to high performance computing (HPC) and exascale resources
deployed under the European Data Infrastructure (EDI). The use of exisegrch
infrastructures will be stimulated across the different pillars of Horizon Europe, for an
effective and efficient use of resources and investments

Pillar 111 T Innovative Europe
Pillar 11l aims to reinforce the innovative capacities of Europepufh supporting the

development and deployment of disruptive and mackeating innovations, enhancing the
overall European innovation landscape by linking together European ecosystems, and
reinforcing the synergies between academia, entrepreneurs ket pyzerators.

Europeis stronger in research than in innovation. Despite some encouragingi sfgns
instance, the number of Europestartupsvalued over 1 billion dollars (scalled unicorns)

has more than doubled in the last few yearsy more tharl/3 of young companies in
cleantech with high investor appeal are Eurogeanmany areas, Europe is lagging behind
global competitors in terms of capacity to turn scientific excellence into innovation and
businesses. More needs to be dongtdaregaining European sovereignty and leadership in
breakthrough technologies and disruptive, market creating innovations that will impact the
European way of life and the wdiking of our citizens

The European Innovation Council(EIC)w i | | e n h a rcapabilitiesuat tioe goeetiomnt

of the next wave of disruptive, markateating innovation. It will be the orstop shop for
enabling inventors, innovators and investors to bring the most promising ideas to real world
application, and will support the saadtup of innovative startips and companies. The EIC

will thus play an important role in further nurturing and deploying disruptive or market
creating innovations wherever they originate from, notably from other Pillars of Horizon
Europe

T h e ERatBfiacerwill actively support the development of breakthrough technologies,
which are key to disruptive innovations. Whilst essentially bottmnthe Pathfinder will

also operate on a tappwn basis to build up, where needed, its thematic based pusttdl
projects. To that end, it will operate in close coordination with other initiatives supported by
Clusters of Pillar II, to avoid any overlap and ensure an overarching coordinated management
where appropriate.

Th e E IA€éleator will bring any maket creating innovation, including social
innovation, closer to market operators and investorsapgort the scalingp of companies,

on a bottormup basis. In this context, it will also provide support for the market deployment

and scale up of otherPilar 6 s emer ging innovations and com
the Accelerator may also focus via tdpwn calls on emerging, marketeating and/or deep
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tech areas of potential strategic significance, also covered by other parts of Horizon Europe,
in particular Pillar Il Clusters and missions. In such cases, the Accelerator will always operate
in conjunction (e.g. related to planning, budget) with these.

The European Innovation Ecosystempart of Pillar 11l will strive to enhance the overall
Europea innovation landscape, complementing the targeted support delivered by the EIC. It
will connect all actors public and private, national and locabf the innovation ecosystems

in Europe, including EIC actors, to share best practices and resourcesnlzauuces
opportunities offered to all European innovators for developing and deploying their products
in order to contribute to the development of a lgMaling field across Europe. Activities

will include the support to joint programmes supporting innowadctivities, from training to
projects and scaleps, implemented by national or local actors.

Furthermore, while the innovation ecosystems activities are open to all High Growth
Innovative companié€sin Europe, specific tools such as tHerizon Results Platforrand

the Innovation Radar will be used to ensure that eligible Pillar 1l resulte@nganies are
adequately supported by these activities.

The challengedriven approactof the European Institute of Innovation and Technology
(EI'T) Knowl edge and | nn o \ardttheioportfoicoomantivities,t i e s 0
ranging from entrepreneurial education and training to innovation projects, business creation
activities and support servicder startups, scaleups and SME=sn contribute to the
objectives of the Pillar 1l and complemt its relevant activities to address the key eross
cutting priorities beneficial for society such as addressing climate change, supporting the
digital economy, innovative energy, health or sustainable development of cities. In particular,
EIT KICs can mobilize a wide range of stakeholdefs.g. companies, universities and
research centres, cities and regions, and financial partners) within their ecosgstem
participate in the activities that witlontribute to achieve objectives of the relevant missions
and thematic clusters as well as other European Partnerships.

Relewvant activities in the part Widening Participation and Strengthening the European
Research Area
The excellent and responsible research, ebosder collaboration and growtmieaking

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

Measures supported under the palitiening participation and spreading excellencewill

over time underpin and amplify the impact of Horizon Europe by helping countries that are
lagging behind, including the EU outermost regions, to contribute to actions under other parts
of Horizon Europe.

9 Companies in innovative sectors which have grown bya0%, annually on average for the past three years,
either in terms of empliyment or turnover, and had at least 10 employees at the start of the growth period.
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This could be achieved by a wide range of activiirduding enhancing research and
innovation capacity, spurring national reforms, facilitating brain circulation, launching
measures for promoting excellence, creating new collaborative networks across the EU and
supporting the opening of established neksdo applicants from widening countries.

Impacts will range from creating new or upgrading existing centres of excellence (Teaming)
and significantly improving the research and innovation capacity of universities and research
organisations (Twinning) tattracting and maintaining high quality human resources in

research organisations ('ERA Chair holder’) and ensuring scientific networking, capacity
building and career development support to researchers at all career stages (COST actions).

The part onStrengthening the European Research Areavill support a new phase in the
development of the European Research Area and synergies 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 developing synergies with
the European Higher Education Area in a complexidaape of universities and research
organisations with a view to underpinning open science, innovative entrepreneurial practices,
life-long-learning and upskilling talent and breaking down disciplinary and-ssetoral
barriers to match emerging businessl societal needs.

Impacts will include better alignment of national reforms and increased programme level
collaboration across Member States and Associated Countries, and will help increase the
impact of both national and European investments in relseard innovation. This will also
support ot her research and innovation prior
gender equality and other forms of diversity, improving international cooperation, ethics and
integrity, and scientific input totber 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 strategiek, tawwaefine indicators and to
develop new ones, when needed in cooperation with international organisations and foresight.
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6. New approaches and instruments for maximising impadt missions and
partnerships

Horizon Europe uses a variety of targetestmmments and approaches to more efficiently
direct research and innovation investments and maximise the impact of investing public funds
towards achieving global challenges and European policy objectives. Among the tools to
implement the programme are sins and partnerships, missions being a completely new
approach, while the approach to partnerships has gone through a major reform based on the
experience of Horizon 2020.

The common aim is to tackle global challenges, in particular in line with thedJNiations
Sustainable Development Goals, in a coordinated way through creating scale and critical
mass, integrating demadsitle policies and engaging with citizens and-aselrs.

Partnerships allow to combine and coordinate a broad range of researchnawation
activities to address common priorities jointly with Member States, the private sector,
foundations and other stakeholders. Missions will spark and steer new research and
innovation activities to achieve targeted, ambitious and measurable goals speak to
citizens, engaging with and leveraging policies and actors well beyond research and
innovation.

The details and subjects to be covered by future European Partnerships and missions are
being developed through specific processes, closely imgphMember States and
stakeholders more broadly, and as part of strategic planning. More information regarding
missions and partnerships can be found in Annex 7.

In the preparation of the work programmes and other relevant acts, an integrated and coherent
vision will be maintained in order to avoid duplications or omissions in the actions carried
out within missions, partnerships, Knowledge Innovation Communities and other calls for
proposals.

Missions

One of the main novelties of Horizon Europe isititeoduction of missions: higambition,
high-profile initiatives which will put forward concrete solutions to challenges facing
European citizens and society. Missions are intended to achieve a measurable goal within a
set timeframe, with impact for sciem and technology and/or society and citizens that could

not be achieved through individual actions. They are currently in the process of being defined
and should stem from the following mission areas, which have been defined in the Horizon
Europe agreeméy Council and Parliament 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
European Partnershipare initiatives where the EU together with private and/or public

partners commit to jointly support the development and implementation of a programme of
research and innovation activities. The partners could represent industry, universities,
research orgasations, bodies with a public service mission at local, regional, national or
international level or civil society organisations including foundations and NGOs.

Their added value lies in particular in bringing together a broad range of actors to work
towards a common vision and translating it into concrete roadmaps and coordinated
implementation of activities. Partnerships allow to cover a broad set of activities from
funding research and innovation projects to those related to societal, regulatory katl mar
uptake, engagement with enders, and developing synergies with national and regional
programmes. As such, they are powerful approaches for providing solutions to global
challenges and drive transformation towards achieving the SDGs.

European Partnships will be established only in cases where they will achieve objectives of
Horizon Europe more effectively than what can be achieved by other activities of the
framework programme. They need to adhere to the principles of Union added value,
transparengyopenness, impact within and for Europe, a strong leverage effect at a sufficient
scale, longerm commitments of all the involved parties, flexibility in implementation,
coherence, coordination and complementarity with Union, local, regional, natiodal an
where relevant, with international initiatives or other partnerships and missions. Lastly, they
need to have a clear l#gycle approach, be time limited and include conditions for phasing
out the Programme funding.

European Partnerships may take ahthe following forms:

Co-programmed European Partnerships:Based on a memoranda of understanding and/or
contractual arrangement between the Commission and private and/or public partners,
specifying the objectives of the partnership, related commitnfientsall involved sides for
financial 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 activitieet are implemented separately by the
partners and by the EU through work programmes (comitology procedure);

Co-funded European Partnerships Based on grant agreement between the Commission
and the consortium of partners, resulting from a call for palsofor a programme dand

action in the work programme of Horizon Europe. The programme needs to specify the
objectives, key performance and impact indicators, and outputs to be delivered, based on the
commitment of the partners for financial and/okind contributions and integration of their
relevant activities. Suited to partnerships involving public authorities, but possible also to
include foundations and international partners;

Institutionalised European Partnerships: Research and innovationggrammes undertaken

by several Member States, based on a Decision by the Council and European Parliament in
accordance with Article 185 TFEU, or by bodies established through a Decision of the
Council pursuant to Article 187 TFEU, such as Joint Undertakiogby EIT Knowledge and
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Innovation Communities in compliance with the EIT Regulation. Such partnerships will be
implemented only where other forms of European Partnerships would not achieve the
objectives or generate the expected impacts, and if pctify a longerm perspective and

high degree of integration.

The Commission has proposed to explore the possibility of European Partnerships, as
described in Annex 7. The atesign exercise confirmed that the originally proposed 44
candidates are releviafor addressing with a partnership approach. In addition, four new
candidates for European Partnerships have been included to the portfolio (in Annex 7),
resulting from the strategic coordinating process. The Commission Services are currently
working with potential partners and stakeholders to further define the objectives, expected
impacts, commitments and contributions from partners.

The identification of Cgorogrammed and Clunded European Paerships in the Strategic

Plan will take into account therogress made with potential partners, in particulaawis

meeting the conditions and criteria of Horizon Europe. It will also be influenced by the
outcome of the impact assessments of Institutionalised European Partnerships (based on
Articles 185 and 87 TFEU).
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7. Summary of clusterspecific orientations (annexes 16)

Cl ust Heaalthdl,, ai ms to promote and -heingy prevent hume
diseases and decrease the burden of diseases and disabilities on people and communities,
supportthe 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 amdtiomo
actions under this cluster will be key to address the heglited challenges and drivers
delivering new knowledge and capabilities, improving our understanding of health and
diseases, developing innovative methodological and technological ssltbidetter manage

health and diseases, and designing sustainable approaches for the digital transformation and
delivery of integrated, persesentred and equitable health and care services with improved
accessibility and health outcomes supported byl®eéaven innovation and reliable supply

chains in Europe.

Cl| u s t Qulture,Xreativgity and Inclusive Societyd¢ ai ms t o meet EU goal
on enhancing democratic governance and citizens participation, and on the safeguarding and
promotion ofcultural heritage, and to respond to multifaceted social, economic, technological
and cultural transformations. Activities will contribute to expanding civic engagement,
boosting transparency, accountability, inclusiveness and legitimacy of governancsjmgp

levels of trust and tackling political extremism. Activities within the Cluster will also
promote better access and engagement with cultural heritage and improve its protection,
enhancement and restoratiored®arch and innovationill support sustmable growth and

job creation through contributing to a European industrial policy for the cultural and creative
industries. At the same time, actions will help tackle social, economic and political
inequalities, support human capital development andibote to a comprehensive European
strategy for inclusive growth. This also involves understanding and responding to the impacts
of technological advancements and economic interconnectedness with a view to social
resilience. Finally, the Cluster will suppdeU migration and mobility policies, both internal

and external, while aiming to promote integration.

Cl u st €ivil seBurity for Societyo |, aims to contribute to pr
citizens from the threats posed by crime and terrorism (imgjuich the cyber environment)

and from the impacts of natural and mmaade disasters. As shown in Eurobarometer
surveys, security is one of the main concerns of EU citizens and is therefore among the top
priorities for the Commission. Modern security thseaare evolving rapidly, and
technological and societal changes are creating unprecedented complexity, but so also are
opportunities for addressing them more efficiently. In this regard, security research provides

the resources to be able to adequatelyntgucurrent threats, by enabling the availability of

state of the art equipment and knowledge. Furthermore, by working to anticipate future
threats, security research develops today the capabilities that will be needed in the future.

Cl u st Bigital, dndusty and Spacéd wi | | advance key enabl.
technologies, underpinning the transformation of our economy and society, support the
digitisation and transformation of European industry and contribute to securing global
industrial leadetsip and autonomy / sovereignty in terms of technologies and resources.
Furthermore, activities with the Cluster will contribute to growing aéarbon, circular and

clean industry respecting planetary boundaries and to fostering inclusiveness in tloé form
high-quality jobs and societal engagement in the use of technologies. Thereby it will
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contribute to addressing the challenges European industry is facing, such as its reliance on
imported key technologies and raw materials, the scarcity of resourdedingcenergy, as
well as skills mismatches and ethical considerations relating to technological progress.

Cl u s t @imatebEnergy and Mobilityd , aims to fight <climate
the competitiveness of the energy and transport industries as well as the quality of the
services that these sectors bring to society. This entails establishing a better understanding of
the causes, evolutigmisks, impacts and opportunities of climate change, as well as making
energy and mobility systems climatand environmenrtriendly, smarter, safer, and more
resilient, inclusive, competitive and efficient. Actions of this Cluster will contribute to the
technological, economic and societal transformations required to achieve climate neutrality,
adapt to the locketh changes that are coming to our climate, and to ensure a socially fair
transition, as outlined in the Commission's kagn strategy (adopden November 2018).

Cluster 6,4~ood, Bioeconomy, Natural Resources, Agriculture and Environmeitwill
advance knowledge, expand capacities and deliver innovative solutions to accelerate the
transition towards the sustainable management of natural ceso(such as biodiversity,
water and soils). This will include measures for: climate adaptation and climate neutrality of
sustainable primary production (agriculture, forestry, fisheries and aquaculture), value chains,
food systems and bibased industriesoptimising ecosystem services including for climate
mitigation; reversing biodiversity decline; and reducing environmental degradation and
pollution. Activities will benefit people and society by promoting safe and healthy food as
well as human welbeing, including through a better understanding of consumer behaviour.
Furthermore, activities will help to develop vibrant 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 circular anbabed,
climateneutral, resilient and environmentaftyendly economy in compliance with the Paris
Agreement on Climate Change and the United Nations Sustainable Developraknt Go
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ANNEX 1 - CLUSTER 1: HEALTH

1. Global Challenges and lheir Drivers

Diseases and disabilities pose a major secmnomic and societal burden on citizens and
health systems of the EU and worldwide. Nsmmmunicable 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 th&.Elthis will further increase should

the ageing society not adopt healthier lifestyles and more effectivelthezare approaches.
Likewise, infectious diseases, including antimicrobial resistant infections, represent a major
health risk to people as well as a serious ebmsder health security threat for countries in

the EU and worldwide. These challenges d¢all more health promotion, better disease
prevention and more effective solutions to manage diseases and reduce disease burden as
well as for health care systems throughout the EU that are reformed to become more
accessible, sustainable, resilient andceffie nt i n promoting and prot
and delivering health care of high quality to all citizens. To that end, new approaches for
integrated, persepentred and equitable health care are required, which take into account
specific needs of g¢#ens and population groups throughout the life course, the influence of
environmental, behavioural and seeiconomic risk factors on human health and \welhg,

the opportunities offered by new tools, technologies, and digital solutions, and arenlauilt o
competent, reliable, secure and competitive European system of health care service
developers, suppliers and providers.

Research and innovatiamll be instrumental to develop these new approaches as well as to
increase the knowledge, understandingd aknowhow that underpin innovation for
promoting health and for preventing, treating, curing and recovering from diseases, including
rehabilitation, reintegration and survivorship. It will also require that new, better and more
costeffective health carservices supported by innovative tools, technologies, and digital
solutions become available that respond to the health needs of citizens and populations for
promoting and protecting their health, preventing and managing their 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, and contributing to the European Health Data'!Sp&oeperation

with other sectors will maximise societal benefits, drive innovation and ensure optimal

10 Non-communicable or chronic- diseases are diseases of long duration and generally slow progressi@me the result

of a combination of genetic, physiological vennmental and behawvid factors The four main types of necommunicable

diseases (NCDs) are cardiovascular diseases (like heart attacks and stroke), cancer, chronic respiratory diseases (such as
chronic obstructed pulmonary disease and asthma) andtesatNCDs are by far the leading cause of death in the world,
representing 63% of all annual 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/factsheets/detail/noncommunicakléseases

! The share of the population aged over 65 on average across EU countries has increased from less than 10% in 1960 to
nearly20% in 2015 and is projected to increase further to nearly 30% by 2060.

12 Mission letter of the Commissioner for health, https://ec.europa.eu/commission/sitpsfitetal/files/missionletter
stellakyriakides_en.pdf
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impact. Accordinglyresearch and innovatianterventions under Cluster 1 Health will be
oriented towards the following six healtblated challenges:

- Stayng healthy in a rapidly changing society;

- Living and working in a healtpromoting environment;

- Tackling diseases and reducing disease burden;

- Ensuring access to sustainable and {ggality health care;

- Unlocking the full potential of new tools, technoleg and digital solutions for a

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 petigspeon what benefits people, patients and
populations as well as institutional, social and economic stakeholders can expect from
research and innovationterventions supported under this clushMoreover, there are global
health challenges transcendifgpth national and continental boundaries and requiring
international approaches to address them effectively, including through research cooperation
and synergi es wi t h international devel opme
commitment to universal laéh coverage and SDG3.

1.1 Staying healthy in a rapidly changing society

People’s health and care needs are different, depending on their age, stage of life and socio
economic backgrount®. 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 behaviour are important factors. Currently, more than
790'000 deths per year in Europe are due to risk factors such as smoking, drinking, physical
inactivity, and obesity*!® Income, education levels, social and gender aspects also have an
impact on health risks and how disease can be prevented. Moreover, peopth’sdreake
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 behmdeduce health inequalities and

to support healthy and active lives for all, it is crucial to provide suitable and-rizalde
solutions, including for people with specific needs.

1.2 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 Europ&The factors causing these impacts on both physind mental
health are not all identified nor their effects comprehensively understood and accounted for in

13 For instance,ite number of Europas over 65 with ageelated 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 reestablishing body functianand capabilities.

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

15 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 childreeho are overweight before puberty will be overweight in early
adulthood. Childhood obesity potentiates the risk for developing cardiovascular disease, type 2 diabetes, physical
disabilities, orthopaedic and psychological problems, and underachievensehbl. Obesity is one of the greatest public
health challenges of the 2tentury whose prevalence has tripled in many EU countries since the 1980s.

16 WHO Europe: Environment and Healthhtp://www.euro.who.int/en/heaktopics/environmenaindhealth
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decisionmaking!” There are still considerable knowledge gaps inuhéerstanding of the
environmental, occupational and seeiconomic risk faiors for health and welbeing. These

risk factors include pollution, chemicals, noise, radiation, urbanisation, climate and other
environmental changes, so@conomic inequalities, and changing working environments,
and are influenced by lifestyle andhaioural factors. Moreover, the determinants of a
healthpromoting environment need further understanding and evidence.

1.3 Tackling diseases andeducing disease burden

Communicable and necommunicable diseases cause the greatest amounts of premature
death and disability in the EU and worldwide. They pose a 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 illnessesl an
neurodegenerative diseases, are responsible for up to 80% of EU health car&Tduss.

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 on preventive measures. Infects@ased,including
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 prediction$’

1.4 Ensuring access to innovative, stanable and high-quality health care

Health care systems in the EU are committed to provide people with universal access to good
guality health care financed on the basis of equity and solidarity. They can contribute to
economic prosperity and social cslan in the EU. It is a main priority for the 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 his, the role and organisation of health care systems needs to be adapted and
reformed to cope with societal trends and changes that include demographic,
epidemiological, technological, environmental and s@donomic transitions.

1.5 Unlocking the ful potential of new tools, technologies and digital solutions 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 toshecific health

and care needs of patients for improving their quality of Hewever, novel therapies,
technologies and approaches face specific barriers and hurdles in implementation and scale
up before reaching health care systems and patientsdimglsocietal issues such as

17 Annually more than 400'000 premature deaths in the EU are caused by outdoor air pollution, 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 7000 premature deaths. WHO estimated that the disease burden preventable through sound management
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 250M8additional deaths per year, from malnutrition, malaria, diarrhoea and heat stress.

18 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 gedigel in Europe from those diseases, counting of 87% of all deaths. They
account for 550'"000 premature deaths of people of working
of GDP).

19 AMR is estimated to be responsible for 25,000 lieqter year in the EU alone and 700,000 deaths per year globally. It

has been estimated that AMR might cause more deaths than cancer by 2050.
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technology acceptance or public outreach. In addition, several emerging disruptive
technologies andhe availability of vast amounts ofath and digitalisation offer big
opportunities fortransforming health and care and promgthealth and welbeing 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 bothfeguard the rights of the individual and of society,

and stimulate innovation to develop impactful solutions. European Health Data Space will
promote healtidata exchange and support research on new preventive strategies, as well as
on treatments, medicisg medical devices and outcomes. Due consideration of aspects of
safety, effectiveness, appropriateness, accessibility, comparative-admlad and fiscal
sustainability as well as issues of ethical, legal and regulatory nature will be crucial in order
to translate these innovations into health policies, health and care systems, and clinical
practice

1.6 Maintaining an innovative, sustainable and globally competitive health industry

The health industry is a key driver for growth and contributes to emmaot/through high

value jobs and a positive trade balance, and has the capacity to provide health teckhologies
to the benefit of patients and providers of health and care services in Europe and worldwide.
The development of novel health technologies sdaated 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 instries, and in particular small and medigized 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 healthare, patients and society, the relevant value chains 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 peoplés 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 policies andactivities. 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'tbentfty.
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 prograthmes.

O2WHO definition of O6health technologyd: A healthntieechnol og
form of devices, medicines, vaccines, procedures and systems developed to solve a health problem and improve quality of

lives.

2For instance: Di r e ct iberder heathcgrea politieahdedadation ongreviergioni& sonfmboo s s
communicable diseases; EU decision on serious -broster threats to health; Commission 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 activity; Council conclusion on
personalised medicine and pharmaceuticals; Council conclusions on strengthening the balance in the pharmaceutical systems
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The EUis strongly committed to the United NatioBastainable Development Goals (SDGS),
many of which have an important impact on health and-kbesiig, notably SDG 3 (Good
Health and Welbeing for People) with its nine healpecific targets aimingof universal

health coverage for all at all ages by 2030, leaving no one behind, and ending preventable
deaths. EU healtrelated actions aim to complement national health policies and thus support
EU Member States in reaching those ambitious goals, whiitimot be possible without a
massive investment iresearch and innovatiost the national, European and international
level.

Cluster 1 will also be instrumental in supportiegearch and innovati@ttions contributing
to initiatives that are part dhe political guidelines and mission letters of the Commission
20192024, notably to a European Green Deal, to a an economy that works for people, to
Europe fit for the digital age, and a stronger Europe in the world, and in particular to:
- implementing theeuropean One Health Action Plan against Antimicrobial Resistance
and combatting vaccination hesitancy;
- contributing to a Europeds Beating Cance
improving cancer control and care;
- creating European Health Data Spaceptomote healtfdata exchange and support
research;
- developing a new Comprehensive Strategy on Africa.

3. Targeted Impacts

Research and innovatiosupported under Cluster 1 aims to advance knowledge, build
capacities as well as design, develop and demaiasnnovative solutions that wilinprove

the health and welbeing of people andupportthe transformatiorof health care systems.
However, it will also depend on the actors on the grdutitbse receiving, supporting and
delivering health and care services in local communities, regions and coiintiniegcept,
support, takeup, scaleup and implement the recommendations and inmavatolutions
developed throughesearch and innovatioto achieve desired impacts. To maximise the
benefits of EU investments and support the EU in achieving its goals, the cluster health will
promote and foster synergies with public health policies tibnmed and regional level, with
other EU programmes and policies, as well as with healted European infrastructures.
Research and innovatioactivities under this Cluster shall target and contribute to the
following interlinked, longterm impacts:

in the EU and its Member StatedSU One Health Action Plan against Antimicrobial Resistance; Ostrava Declaration on

Environment and Health; Commission Communication on the digital transformation of health and care; Council

recommendation on strengthened cooperation against vaccirepreva b | e di seases; Commi ssion Col
Pl astics Strategy for a Circular Economy, Commi ssion Coml
Framewor k on Endocrine Di sruptorso; Commi ssi on toCommuni ¢
Phar maceutical s in the Environment 6; EU decision on a Gen:
wel | | within the | imits of our pl anet6
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3.1 Staying healthy in a rapidly changing society

Research and innovatiomims at supporting citizens in pursuing healthy and active lives
(increased 0Heal?) yproliding suitabe and wifamade Lsofutions,
including for people with spett needs, such as rehabilitation. Targeted impacts are:

1. Pregnancy and birth is safer, maternal mortality is reddcpreventable deaths of new
borns and children under 5 years of Agee suppressed, and the physical and mental
health and welbeing ofchildren and adolescents (and their families) is imprévétt’

2. Citizens adopt healthier lifestyles and behaviours, make healthier choices (such as
healthier food choices) and maintain longer a healthy, independent and active life with a
reduced diseadaurden, including at old ages or 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 doctors and health care
providers?®

3. Citizens” trust in knowledgéased health interventions and in guidance from health
authorities is strengthened, including through improved health literacy (including in
young age), resulting in increased engagement in and adherence to effective strategies
for health promotion, diseases prevention and treatment, including increased vaccination
rate€® and patient safety.

4. Citizens are protected from health risks due to misinform#iananipulation and
fraud, including the sale, purchase and use of substandasifie¢gt or inappropriate
medicines.

5. Health policies and actions for health promotion and disease prevention are knewledge
based, targeted to citizens' needs, and designed to reduce health inequalities.

3.2 Living and working in a health-promoting environment
Research and innovatiamni ms at protecting citizensd heal
from environmental and occupational risk factdiatgeted impacts are:
1. Citi zens 6 |oeris protectechadd promdted, and premature deaths,ediseas
and inequalities related to environmental pollution and degradation are prevétitéu.

26Healthy Life Yearso (HLle¥) , b | idles oe xgekstaistical gndicasor@idripiEdt,y i s
separately for men and women, at birth and at ages 50 and 65 dafided as the number of years that a person is expected

to continue to live in a healthy condition. It is based onsggific prevalence (proportions) tife population in healthy

and unhealthy condition and agpecific mortality information. A healthy condition is defined as one without limitation in
functioning and without disability.

23SDG3 target 3.1, 3.2, 3.7

24SDG 3 target 3.2

255DG 3 targets 3.3,3.43.5, 3.7, 3.8 and 3a. WHO Framework Convention on Tobacco Control, the Tobacco Products
Directive 2014/40/EU, WHO Europe Health 2020 A European policy framework and strategy fof temty

26 EU Action Plan on Childhood Obesity 262820,

2TWHO Global action plan for the prevention and control of-nommunicable diseases 262620

28 Commission Communication on the digital transformation of health and care.

29 Council recommendation on strengthened cooperation against vaccine preventabksdise

30 Commission Communication on Tackling online disinformafiamnEuropean approach

31 Directive on Falsified Medicines

2Decision No 1386/ 2013/ EU on a General Union Environment A
of o ur htipl/ecreeropa.eu/environment/actiprogramme/
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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
related number of deaths and illnesses is substantially reduced®$#203

The adaptive capacity and resilience of populations and health systems in the EU to
climate and environmental changeated health risks is strengthefred

The upstream determinants of diseaseelated to choices in energy generation,
agricultural practices, industrial production, land use planning, built environment and
construction are known, understood and reduégd.

Living and working environments in European cities and regions are healthier, more
inclusive, safer, resilient and sustainabfe.

Policy-makers and regulators are aware and better informed about environmental, socio
economic and occupational risk factaswell as healtbromoting factorsincluding the
combination of factors,for health and welbeing across socief§. Accordingly,
knowledgebased policies at EU and global level better protect and promote citizens'
health and welbeing, and reduce health inequalitfs.

Citizens understand better complex environment and health issues, and effective
measures to address them and supetated policies and regulatioffs.

3.3Tackling diseases andeducing disease burden
Research and innovati@ms at decreasing the burden of diseases on citizens and health care
systemsTargeted impacts are:

1.

Health burden of diseases in the EU avatldwide is reduced through effective disease
management, including through the development and integration of innovative diagnostic
and therapeutic approaches, personalised medicine approaches, digital and other people
centred solutions for health andrealn particular, patients are diagedsearly and
receive effectivecostefficient and affordable treatment, including patients with a rare
disease, due to effective translation of research results into new diagnostic tools and
therapies.

Premature moatity from norcommunicable diseases is reduced by one third (by 2030),
mental health and welieing is promotedand the wluntary targets of the WHO Global

33 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

34SDG 3 target 3.9

35 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

36 WHO global strategy on health, environment and climate change. https://www.who.int/phe/publications/global
strategy/en/

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

38 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/OstravaDeclar@ti®NED.pdf?ua=1

®¥E.g. the EUb6s future 8t h ErupioitsPlasties Strategy and the Strat€yic Approazmtone
Pharmaceuticals in the Environment, and the WHO environment and health process.

40 Ostrava Declaration of the Sixth ilisterial 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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Action Plan for the Prevention and Control of NCDs 2@020 are attained (by 2025),
with an immedhte impact on the related disease burden (DALXYE)3

3. Health care systems benefit from strengthemsegarch and innovatia@xpertise, human
capacities and knowow for combatting communicable and rc@mmunicable diseases,
including through internatial cooperation. In particular, they are better prepared to
respond rapidly and effectively to health emergencies and are able to prevent and manage
communicable diseases transmissions epidemics, including within healthcare settings.

4. Citizens benefit from educed (crosborder) health threat of epidemics and AMR
pathogens, in the EU and worldwitf¢> In particular, the epidemics of AIDS,
tuberculosis, malaria and neglected tropical diseases are contained and hepatitis, water
borne diseases and other commahle diseases are being combdfed.

5. Patients and citizens are knowledgeable of disease threats, involved and empowered to
make and shape decisions for their health, and better adhere to knohésegedisease
management strategies and policies (especidtly 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 innovativesustainable and highquality health care

Research and innovaticmms at supporting health care systems in their transformegion

ensure fair access tustainable health care services of high quality for all citizens. Targeted

impacts are:

1. Health and sdal care services and systems have improved governance amdoege
effective, efficient, accessible,resilient, trusted and sustainable both fiscally and
environmentally, with health promotion and disease prevention at their heart, by shifting
from hospitl-centred to communitpased, peopteentred and integrated health care
structures and successfully embedding technological innovations that meet public health
needs.

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

41 WHO Global Action Plan for the Prevention and Control of NCDs 22030 (resolution WAG6.10).
https:/mww.who.int/nmh/events/ncd_action_plan/en/

42 Including for instance the following voluntary targets (against the 2010 baseline): A 25% relative reduction in the overall
mortality from cardiovascular diseases, cancer, diabetes, or chespicatory 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 diseases in both public and private facilities.

43 Disability-adjustedlife year (DALY) is a quantitative indicator obverall disease burden, expressed as the number of
years lost due to #health, disability or early death.

44 WHO global action plan on antimicrobial resistance, 2015.

45 EU One Health Action Plan against AMR, 2017.

46 3DG 3 target 3.3
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tasks and responsibilitiethroughout the health care system, dnd monitoring and
analysing corresponding health and care activities.

3. Citizensplay a key ra@ in managing their own health and care, informal carers (i.e.
unpaid carers) are fully supported (e.g. by preventing overburdening and economic stress)
and specific needs of more vulnerable groups are recognised and addressé&en€fiey
from improved acess to health care services, including financial risk protection, timely
access to quality essential health care services, including safe, effective, and affordable
essential medicines and vacciriés.

4. Health policy and systems adopt a holistic approacidiiduals, communities,
organisations, society) for the evaluation of health outcomes and value of public health
interventions, the organisation of health and care, and decrsa&ing.

3.5 Unlocking the full potential of new tools, technologies andligital solutions for a

healthy society

Research and innovati@ims at supporting the integration and deployment of innovation in

health care system$argeted impacts are:

1. Eur o paedtiic and technological expertise and kdoow, its capabilitiesfor
innovation in new tools, technologies and digital solutions, andhiéty to takeup,
scaleup and integrate innovation in health and care is wddds

2. Researchers, innovators and health care providers use health data and Artificial
Intelligence (A) supported decisiemakingin a secure and ethical manner, respecting
individual integrity and underpinned with public acceptance and trust

3. Better informed policies and tailored legal, regulatory and ethical frameworks for the
development of innovativlealth technologies, and better understanding of the societal
impacts and acceptance of innovative health technologies and the digital transformation
of health and care.

4. Citizens benefit from targeted and faster research resulting in safer, more eftiogtnt,
effective and affordable tools, technologies and digital solutions for improved
(personalised) disease prevention, diagnosis, treatment and monitoring for better patient
outcome and welbeing, in particular through increasingly shared health ressurc
(interoperable data, infrastructure, expertise, citizen/patient drivereation)*

5. Citizens trust and support the opportunities offered by innovation for health and care, are
involved in their design and take part in informed decisi@king, basesn expected
health outcomes and potential risks involved.

3.6 Maintaining an innovative, sustainable and globally competitive health industry

Research and innovati@ms at supporting the health industry in the development of novel

health technologies ddessing public health needs and market opportunifiesgeted

impacts are:

1. Health industry in the EU is more competitive, sustainable and growing, providing high
value jobs and contributing to economic growth, in particular SMEs, by tapping into new

47 SDG 3target 3.8
48 Commission Communication on the digital transformation of health and care.
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markets and providing European leadership in breakthrough health technologies and
innovations.

2. Health industry in the EU, in particular SMEs, gain the ability to grow and reach a critical
mass to develop innovative products and services and to tap into ticieahavalue
chains and international markets.

3. Citizens, health care providers and health systems benefit from a swift uptake of
innovative health technologies and services offering significant improvements in health
outcomes, while health industry in tB& benefit from decreased tirt@market.

4. Health industry is working more efficiently along the value chain from the identification
of needs to the scalg and takaip of solutions at national, regional or local level,
including through early engagementitiw patients, health care providers, health
authorities and regulators ensuring suitability and acceptance of solutions.

5. Health security in the EU benefits from reliable access to key manufacturing capacity,
including timely provision of essential mediclpplies of particularly complex or critical
supply and distribution chains, such as regards vaccines or medical radioisotopes.

6. European standards, including for operations involving health data, ensure patient safety
and quality of healthcare servicesvasll as effectiveness and interoperability of health
innovation and productivity of innovators.

4. Key Research and Innovation @entations

Research and innovati@upported under ClusterHealth should mobilise researchers from
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 instancesrder to tackle the six healtielated challenges and
deliver on the targeted impacts. Synergies with the Euratom Research and Training
Programm& will be explored as regards innovation on medical applications of ionising
radiation, including improvementa the quality and safety of such applications. Moreover,
panEuropean research infrastructifewill be harnessed, including those identified by the
European Strategy Forum for Research Infrastructures (ESFRI) and those established under
the European Resrch Infrastructures Consortium (ERIC) regulatipio strengthen the
productivity of European healttesearch and innovatiaand to support the development of
effective, fiscally and environmentally sustainable solutions while promoting access to health
innovation. In order to achieve the greatest impact and benefits for the health abdimgl|

of its population, it is also essential that the EU continues its efforts in-looodsr
cooperation, coordination and alignment. This includes European Raipser major
international initiatives and established multilateral networks, e.g., in the area of infectious

49 COM/2018/437 final 2018/0226 (NLE, Proposal for a Council Regulation establishing the Reteand
Training Programme of the European Atomic Energy Community for the period2825l complementing
Horizon Europé the Framework Programme for Research and Innovation

50 https:/iwww. esfri.eu/

51 Such as European LifeScience Infrastructure for Biological Information (ELIXIR) https://eligisrope.org/European
Clinical Research Infrastructure Network (ECRINM}tps://www.ecrin.org/ European infrastructure for translatidn
medicine (EATRIS)https://eatris.ew/Survey of Health, Ageing and Retirement in Europe (SHARE)://www.share
project.org/ European research infrastructure for biobagk{BBMRI) http://www.bbmrieric.eu/ European Social Survey
(ESS)http://www.europeansocialsurvey.org/
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diseases, nenommunicable diseases, rare diseases, brain research;omickE? and
environment and health. International cooperation and pahnipsraith third countries and

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

do not follow geographical borders, environmental factors in an urban or rural context create
similar exposure and occurrences in different regions, and demographic changes due to
societal segregation (urbanigat) and ageing as well as the challenges of 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 supportirgently needed researcBeeking complementarities and synergies with

t he E UO0 sactieng, tewelopneeitboperatiorand tradepolicies will not only reinforce

the links between research and implementation and support evidaseg policymaking

but in particular amplify the uptake and deploymentr@dearch and innovatiaesults and
solutions and thus the impact of EU investmentsi ncl udi ng wi t h rega
commitment to the United Nation's 2030 Agenda for Sustainable Development, notably
SDG3, and those in the context of other UN organisations and international initiatives,
including the global strategies and plans of action of the World Health Organization (WHO)

The following sections describe the most important short to metdum outcanes and
impacts that contribute to achieving the targeted-temgn impacts outlined in the previous
chapter. In other words, the following sections outline whasearch and innovation
interventions and results are needed to tacklehdadthrelated challenges. To enhance the
societal relevance and impact of the knowledge, technologies and innovations developed
under Cluster Health, sexspecific and/or gendepecific approaches may be required since
Nfevery <cell i s isse x g a PP.dTdds vedldir oyntribpite tosdevelop new
insights, new products, new services or new markets tailored to specific sex/gpeciéc

needs, behaviours and attitudes.

4.1 Staying healthy in a rapidly changing society

Research and innovati@an provide a better understanding of specific health and care needs
throughout the life course, including sex/gensieecific needs, and develop more effective
solutions for health promotion and disease prevention, including for needs related to chronic
health conditions, physical and mental disabilities, orrafgted impairmentdfkesearch and
innovation can help people, as well as communities, in developing innovative services,
policies and digital solutions, also ensuring that they are accessibl@abdejaind effective in
preventing disease and promoting health. Key to achieving these objectives is the availability
and accessibility of reaborld health data, which will require appropriate support by research
and data infrastructures.

This orientatim will support activities aiming at:

52 omicshaims at the collective characterization and quantification of pools of biological molecules that translate into the
structure, function, and dynamics of an organism or organ@mdsincludeghe genome itself (genomic), transcription

products (transcriptuoic), protein products (proteomic) and metabolic products (metabolomic).

Bl nternational Conference on 6lnnovations in Gender,
Person is GendZ8BNev@@). Toront o, 22
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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 needs and better solutions for addressing
those needs, including specific needs of people in vulnerable stages of life, people with
physical or mental impairments, or of population groups with structuréd-sconomic
disadvantages.

3. Personalised solutions 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 digitaldols applications and other solutions, including 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 counering healthrelated misinformation, manipulation and fraudulent sales of
substandard, falsified or inappropriate medicines and illicit drugs.

Intervention area¥® This challenge requiresesearch and innovaticactions under several
intervention areas Al) of cluster 1 but the centre of
throughout the Life Coursed. It is closely |
Determinantsao

Crosscluster issuesSynergies with other clusters could be explored thinobroad cross
sector al coll aboration. For example with cl u
on health inequalities or cluster 6 O6Food a
health (incl. human microbiome, mand ovemutition, safe food), personalised diets (incl.

food habits in general and childhood obesity in particular) and the impact ofdiateld
environmental stressors on human health (incl. marketing). Other possible synergies could be
explored by cooperatingahi gi t al t ool s, telemedicine or s
|l ndustry and Spacedé6 or with cluster 5 o6CI i m
mitigating the impact of road traffic accidents and related injuries.

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 promoted in order to benefit from new knowledge and solutions as widely as
possible.

4.2 Living and working in a health-promoting environment

Research and innovationill produce the knowledge necessary to identify and assess the

risks andbenefits for health, and to enable health promoting and disease preventive policy
actions. Resultsvi | | support the EUOG6s environment ar
policy frameworks such as the European Green Deal, the fufuEn@ironment Action
Programme, the EU Strategic Framework on Health and Safety afVdoik theEuropean
Environment andHealth Process (EH®) The outcome will also contribute to the

54 |nterventionareasare seti the proposed Specific Programme of Horizon Europe.
55 https://eurlex.europa.eu/legadontent/EN/TXT/PDF/?uri=CELEX:52014DC0332
56 http://www.euro.who.int/__data/assets/pdf_file/0009/341946/Annex2_20June.pdf?ua=1
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development of new and improved health interventions and technologies. In order to achieve
sustainable impactsgesearch and innovatiomust provide solid evidence and stimulate its
uptake intoa large number of environmental, occupational, social, economic, fiscal and
health policies at the EU, national and regional lesgbng collaborations across sectors and
with other Horizon Europe clusters dealing with issues such as agriculture, food,
environment, climate, mobility, urban planning, social inclusion and gender will be needed to
ensure that maximal societal benefits will be reached. Likewise, international cooperation,
includingat scienceolicy level, will be key to drive forward anddée this challenge.

Thisresearch and innovati@rientation will support activities aiming at:

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

2. ldentification and characterisations of emerging and persistent environmental,
occupational and climate changadated stressors.

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

4. Development of inngative methods to better estimate the s@monomic and health
costs of exposure to identified stressors andberwefits of preventive actions across
sectors.

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

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

Intervention area® This challenge involvesesearch and innovaticactions under several
intervention areas (lA) of cluster 1 and other clustieus,the centre of gravity lies with 1A

1.2. 2. OEnvironment al and Soci al Heal t h Det
MHealth throughout the Life Courseb.

Crosscluster issuesSynergies with other clusters could be explored through broad- cross
sectoral <coll aboration, for example with clu
the environmenté on human biomonitoring, on
naure-based solutions for health and wiedling), or on the sustainable management of clean

water, soil and air. Other possible synergies could be explored by cooperating i) with cluster

4 o6Digital, | ndu s-telatgd spacessearSipaacnevatiordon lochtiera | t h
based services,gebpb s er vati on and monitoring (e.g. of
Energy and Mobilityd on the surveill ance, p

climate changegn the health impact of trgosrt-related environmental pollution (such as air
and noise pollutionpr on concepts/technologies for smart and healthy homes, rural areas and
cities, and iii) with both cluster 4 and 5 on health impact assessmgnthe impacts on
health and welbeing of infrastructure, urban planning, transport or technologies.

57 The concept of the exposome refershe totality of environmental exposures (diet, lifestyle, occupational
and environmental factors) from conception onwards, including its external and internal components.
58 Interventionareasare set in the proposed Specific Programme of Horizon Europe.
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International cooperatiofExposures to environmental stressors of relevance 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 cooperating with international actors and initiatives
like the WHO and the WHO Europe environment and health process (iktD Buropean
Centre for Environment and Health, Chemical Risk Assessment Network, Global EMF
project); United Nations Environment Programme; US National Institute for Environmental
Health Sciences; US CDC (NHANES biomonitoring programme); US Environmental
Protection Agency; OECD (chemicals testing).

European Partnerships

i) AEuropean Partner shi p ApartneGhipeomchenaidals rRKk s k A
assessment would be launched in 2022 to support the EU/national chemical risk assessment
and managesnt authorities by providing new evidence and methodologies and stimulate
their uptake in regulatory processes. The joedearch and innovatigoprogramme would

target established chemical regulatory processes and facilitate their adaptation to and
prepaedness for persistent or emerging challenges. It would aim to strengthen European
capacities in the areas of: human biomonitoring; environmental and food monitoring;
toxicology and hazard assessments; exposure assessment; emerging chemicals; chemical
mixtures; validation, standardisation and reference materials; risk assessment methodologies;
data management and analysis; risk communication, dissemination and training; priority
setting and sustainability. The partnership would not replace already exiséindatary
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 the human biomonitoring platform developed by HBM4EU (20021),by incorporating

it into a wider chemical risk assessment initiative as recommended during the 2018 Human
Biomonitoring conference. In fine, the partnership would provide arwifld research
platform complementing the EU chemical regulatory system, theseebggthening the EU

MS collaborations for chemical risk assessment and management.

4.3 Tackling diseases and reducing disease burden

There is an urgent need f@search and innovatian new prevention, diagnostics, vaccines,
therapies, alternatives to antibiotics, as well as to improve existing prevention strategies to
create tangible impacts, taking into account sex/geredated issues. This will require
international cooperatiorotpool the best expertise and knbew available worldwide, to
access worlgtlass research infrastructures and to leverage critical scales of investments on
priority needs through better alignment with other funders of international nesdthrch and
innovation cooperation. The continuation of international partnerships and cooperation with
international organisations is particularly needed to combat infectious diseases, including
antimicrobial resistances, and respond to major unmet needs for globtl bkealirity
including the global burden of narommunicable diseases.

Thisresearch and innovatiarientation will support activities aiming at:

1. Better understanding of diseases and their drivers, including pain and the causative links
between health detminants and diseases, and better evidease for policymaking.

2. Better methodologies and diagnostics that allow timely and accurate diagnosis,
identification of personalised treatment options and assessment of health outcomes,
including for patientsvith a rare disease.
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3. Development and validation of effective intervention for better surveillance, prevention,
detection, treatment and crisis management of infectious disease threats.

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

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

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

Intervention area®’ This challenge requiresesearch and innovaticactions under several

intervention areas (lA) in cluster 1 but the centre of gravity lies with 1As 2 . 3 - O0Non
Communi cabl e and Rdadlen fDe csteiasstemssimsagdnked th IA2 .
1.2.2 O0Environmental and Soci al Heal t h Deter

Crosscluster issuesSynergies with other clusters could be explored through broad- cross
sector al coll aboration, for example with cl
security/emergencies (preparedness and respansdjcal counter measures, epidemic
outbreaks/paremics, natural disasters and technological inciddntserrorism), or with
cluster 4 dAaDigital, | +suppo” systgms ar o getisenatiore 0 0 n
and monitoring (e.g. of disease vectors, epidemics). Other possible synergies could be
explored by cooperati ng ,waturahresourcessagreulturesandi F o o d
environmento on h e al t inealtls: ehaman/animgl/plaat/sod/watér MR (-
health).

International cooperatiorEffective international cooperation is essential to reduce disease
burden and to protect peopleaamst crossorder 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 ofsearch and innovatiorfo
address these cheages of global dimension, it will require international cooperation to pool
the best expertise and kndww available worldwide, enable a better alignment with actions

in the rest of the world, and contribute to the achievement of SDG3 'Healthy livegelnd

being for all'. This includes international collaboration with major EU and global initiatives
in the area of infectious diseases (Global Research Collaboration for Infectious Disease
Preparedness, GIloPIR), norcommunicable diseases (Global Alli@hcfor 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 MedicineM@PbPeand
-omic$? (e.g. the International Human Epigenome Consortium, IHEC, the 1 Million
Genomes Initiative), and global health (World Health Organisation and other UN agencies)

59 |nterventionareasare set in the proposed Specific Programme of Horizon Europe.

06omi csd aims at the collective characterization and quant
structure, function, and dynamics of an organigr organisms and includes the genome itself (genomic), transcription

products (transcriptomic), protein products (proteomic) and metabolic products (metabolomic).
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European Partnerships:

i) A E4Africa global health partnership to tacklefactious diseases: Tekeiarsh and
innovation partnership would aim to increase global health security irSstaran Africa

(SSA) and Europe, by accelerating the clinical development of effective, safe, accessible,
suitable and affordable health teclowpes 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 research for the uptake of new, improved or
existing medical intemntions. This partnership would be the successor initiative of the
EDCTP2 partnership programme and be launched in 2021. It could be established as an
institutionalised partnership based on Article 185/187 TFEU.

i) AiRar e Di Thie mseach @and invation partnership would aim to improve the

lives of rare diseases patientswibuld built on the results and experienties ERANet &

Rare which was continued in the frame of the European Joint Programme on Rare Diseases
(EJP RD). The EJP RD has been launched in December 2018 to further help in coordinating
the research efforts of European, Associated aneEunopean counes in the field of rare
diseases and implement the objectives of the International Rare Disease Research Consortium
(IRDIRC). The proposedesearch and innovatigmartnership would be established as co
funded partnership programme, starting in 2024.

i) AiFostering an E RA c i Several léxsting tHbrizorRebreled
partnerships involve the very same healtkearch and innovaticiinders but are simply
focused on different thematic priority areas. The proposeskarch and innovation
partnerships wouldaiim to establish a flelsle and more effective coordination between
programme owners (typically ministries) and programme funders (typically funding
agencies) of the numerous networks established in the European Research Area (ERA) for
Health and Welbeing. It would focun esablishing a strategic research agenda and joint
funding strategy between major European funders, public and private, on translational health
research and innovatiorand be established as a-foaded partnership , starting in
2023/2024.

4.4 Ensuring accss to innovative, sustainable and higlguality health care

Research and innovatiaan 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 provisiod, patientempowerment). In
addition,research and innovatiaran provide decisiecmakers with new evidence, methods

and tools to successfully implement those innovative solutions into their health care systems.

It will in turn help to improve the governance of health care systems as wellafiecate
resources according to peoplebdbs needs and pr
make sure those needs can be met in thetiemg.

Thisresearch and innovatiarientation will support activities aiming at:

1. Innovative solutionsto support modernisation of health care systems (e.g.
organisational models; innovative health service delivery models; integrated care
models; longierm care; digitalised services; personalised approaches; financing
models, including financing of healttare systems; remuneration models; incentive
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mechanisms; new payment/ reimbursement models of health techn®togies
accelerated access models in case of health emergencies; human resources planning,
education and training, incl. on digital skills and healata management).

2. Methods, tools and demonstrated pilots for uptake and-gpal& innovation in
health systemge.g. technological and organisational innovati@s) well as for their
transferability/adaptation from one country/region to another.

3. Simulation modelsto support policymaking, taking into account the complexity and
specificities of health care systems and the need to protect access and pursue long
term fiscal sustainability.

4. Innovative solutiongo support peopteentred health and care dlughout the life
course: innovative solutions improvirgitizen empowerment, access of citizens to
their own health datdnealth literacy, sel€are, informal care, and community care

5. Framework forbetterinteroperability between data sources and infrastructures, for
sharing, access, use and analysis of-weald datathat will in turn improve the
efficiency of health care systems by strengthemiggr governance, informing policy
developmentand decisionmaking, facilitating monitoring and evaluation of health
interventions with due attention to security, data protection, privacy, interoperability,
standards, comparability and integrity.

6. Innovative full health technology assessment methods (i.e. incluaingelevant
aspects such as clinical effectiveness, -effsictiveness, ethics, organisational
aspects, etc.) to support better allocation of resources, inclugiimgestment from
low to high value care for patients

7. Methods to assess performance arftiehcy of healthcare organisations and health
care systems based on outcortieg mattefor patientsandcarersaiming at reducing
health inequality and allowing for international comparability.

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

Intervention area® All research and innovatioareas of cluster 1 are concerned but the

centre of gravity lies with IA1.26 Heal t h Care Systems©é6. It I s
6Heal th throughout the Life Coursedéd as well
Solutions for Health and Careb.

Crosscluster issuesSynergies with other clusters could be explored thrduglad cross
sector al coll aboration, for example with cl
on health economics and economic models, on-eaffsttiveness, fiscal sustainability and
accessibility of healthcare, or on adaptation of publiglthesystems to societal challenges

(climate change, migration, demographic change) thereby contributing to building resilience.

Ot her possible synergies could be explored

BWHO definition of o6health technol ogy 0dknowledyeand gkils intthec hnol og
form of devices, medicines, vaccines, procedures and systems developed to solve a health problem and improve quality of
lives.

52 Interventionareasare set in the proposed Specific Programme of Horizon Europe.
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and Spaceo on cYch kenlth systens, grogucto dnd iGfrastrdctures of
digitalised health and care, or on health impact assessment (e.g. related to consumer products,
working place innovation).

International cooperationCrossborder learning from practices and good moddlsealth
promotion and care is key in this area of research. Research on health care systems will
benefit from cooperation with international actors: such as the World Health Organization's
Science Division and national public health institutes (e.g.a@an institutes of health
research and Agency for healthcare research and quality (AHRQ) in the United States that are
already partners of Etlinded projects in health systems research). Universal health coverage
is also an important area of internatiodavelopment cooperation, in particular as regards
sexual and reproductive health and rights.

European Partnerships

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

s o ci eThig 6résearch and innovationpartnersip with health care systems
owners/organisers and the respectresearch and innovatiofunders aims at boosting
research for policy making, uptake and sagdeof innovative solutiondo accelerate
transformation of national/regional health care systeBpecific objectives would be to
provideevidence for innovative solutionbat support costffective and fiscally sustainable

health care policies, to build knowledge on the conditionrémsferability and wgcaling of
innovative solutionsacross ad within EU countries, to develop and testnachanism to
support diffusionof innovative solutions, tanleash unmet needd citizens and health and

care systems and to establishragearch and innovatigolatform that brings together the
different actos as well as health daé&ross health care systems to enable-diaan policy

and exchangelhe partnership will built on the strategic research agenda developed by the
Horizon2026funded support action T®REACH, will draw on the expertise and expedes

from the Member States and network of regions involved in the European Innovation
Partnership on Active and Healthy Ageing (BRHA) the Second O6Act i
Livingd programme (AALZ2), the I nfAct Joint
with the EIT KIGHealth. A strong synergistic link will be created with the European
partnership on &6l nnovati ve He adunhdedparmérship at i ve
and starting in 2021.

i)AiPer sonal i s &Hdsrebbardhiandi ilmai@h: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 successor initiative tiie Horzion2026unded ERAPerMed partnership and also

build on the Horzion202@unded actions in support of the International Consortium for
Personalised Medicine (ICPerMed) led by several EU Member States. Basedamnthige

results and experiences wilRA-PerMed, the proposed partnership would continue to align
national research strategies, promoésearch and innovatioexcellence, reinforce the
competitiveness of European players in personalised medicine and enhance the European
collaboration with nonrEU countries, including by supporting collaborative innovative
research projects through joint transnational calls for propdsaleuld be established as-co
funded or ceprogrammed partnership programme, starting in 2023.

Innovation Procurementinnovation 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,
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on the maket. 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
early adopters. Innovation procurement can then open market opportunities dpedur
companies, including SMEs.

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

Research and innovatiaos needed on the large spectrum of tools and technologies for bio
medical research, prevention, diagnosis, therapy and monitoring. Managing benefits and risks
of new technologies and due consideration of aspects of safety, effectiveness, inter
operability appropriateness, accessibility, comparative wvallged, affordability and
sustainability (environmental, fiscal, so@geonomic) and issues of ethical, societal,
regulatory and legal nature will be crucial in order to boost the acceptability of these
novelties and to translate these innovations into health policies, health and care systems, and
clinical practice responsibly. Moreover, to provide hgglality healthcare and reduce health
inequalities, crossectorial could address specific unmet need$éaith tools, technologies

and digital solutions with limited commercial interest but also the design and development of
health products and services tailored sex/gendespecific needsAtrtificial Intelligence
technologies have recently shown greatnus® for analysing high volumes of health data,
with high potential for advancing biomedical research, personalised medicine and health care
and for supporting health care systems in their clinical, organisational and logistical
functions.

Thisresearctand innovatiororientation will support activities aiming at:

1. New tools and technologies for biomedical research, prevention, diagnosis and therapy of
diseases and tools for monitoring diseases as well as treatment progression are designed,
developed, test or validated for the benefit of patients and the health and care systems.
These solutions can include a variety of technologies and approaches such as nano
medicines, advanced therapies, biomaterials, medical devices, hybrid technologies, digital
solutions, Artificial Intelligence applications, roboticsgmic$® and other datariven
interventions and procedures.

2. Health data accessibility and interoperability across the EU, including the free flow and
secure exchange of health data, leaning on existisgarch infrastructur¥sas well as
the creation of a European Health Data Space to promote Jdegdthexchange and
support research.

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

6360 mi c s @t the icaffestive characterization and quantification of pools of biological molecules that translate into the
structure, function, and dynamics of an organism or organisms and includes the genome itself (genomic), transcription
products (transcriptomicprotein products (proteomic) and metabolic products (metabolomic).

64 Such as the European Lifcience Infrastructure for Biological Information (ELIXIR: https://elixir
europe.orf), identified by the European Strategy Forum for Research Infrastruct 8ER(E
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4. Efficient upscaling and production systems, including bioprinting, additive
manufacturing and otherdeanced manufacturing techniques, enabling targeted and
personalized health interventions.

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

6. New datadriven appoaches, computer models andimulations and other digital
solutions are developed, translated and optimised for the prevention, health care and
personcentred care, including smart data infrastructures arlob&8éd data analytics.

Intervention area® This challenge will benefit fromesearch and innovaticactions under
several intervention areas (lA) of cluster 1 but the centre of gravity lieswith.I2 . 5 &6 To o |
Technol ogies and Digital Solutions for Heal't

Crosscluster issuesSynegies with other clusters 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
technologes; assisted, autonomous, independent and empowered living; smart homes;
decision support systems; health impact assessment (e.g. related to consumer products,
working place innovation). Moreoveresearch and innovaticactions under cluster health

may ke inspired by research achievements under pillar 1 (Open Science) or may benefit from
follow-on support under pillar 3 (Open Innovation).

Innovation Procurement Innovation procurement is a means to drive innovation from the
demand side. Procurers gretential buyers of innovative 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 marketing of existing solutions 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 convergence and a need for esestorialresearch and innovatiafmntegrating
medical technologies, pharmaceuticals, biotechnologies, digital health and eHealth
technologies) to strengthen the single market, including by implementing thal Boigle

Market strategy, supporting the standardisation policy, driving innovation from the demand
side and providing evidence and guidelines for stakeholders and regulators to ensupe take

of innovations supports sustainability (environmental, fisssatjoeconomic) while fostering
access and reducing health inequalities.

The health sector is subjected to strict regulatory requirements that impose the demonstration
of clinical benefit(s) and safety. This means additional development steps, unesriamtia

longer time to market. Support to studies for health assessment procedures, clinical
performance demonstration, quality assurance schemes and standardisation are therefore
important elements.

Thisresearch and innovatiarientation will supporgctivities aiming at:

55 Interventionareasare set in the proposed Specific Programme of Horizon Europe.
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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, validation and translation into health care practice,
including ethical aspects, their societal imjpaand integration into regulatory
frameworks, and for allowing swift access by health care providers, patients and healthy
citizens.

4. Regulatory authorities supported with better methodologies and interdisciplinary
approaches to assess new health techred@nd interventions.

5. New European standards and quality assurance schemes developed for submission to
standardisation bodies and implementation by stakeholders that, e.g., support a fast,
reliable and secure handling of health data, health productsitin ervices.

6. Safe and 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.

Intervention areadAll research and innovatia@reas of cluster 1 are concerned but the centre
of gravity lies with T A 1.2.5. 6Tool s, Tecl
Cared, while it is closely Ilinked to I A 1. 2.

Crosscluster issuesSynergies with other clusters could be explored through broad- cross
sector al coll aboration, in particular with <c
research and innovatianfrastructures (pilot plants, testingdsimulation facilities, open

innovation hubs); additive manufacturing (3D/4D printing) and other production technologies

(incl. bio manufacturing safe, smart and sustainable materials. Synergies could also be
explored with pi | | ar parBculai e schemel af rthe \Eardpéan n 0 ,
Innovation Council that supports breakthrough and risky innovations.

European Partnerships

i) Al nnovat i v eThHd paarership will provide aactossetaab collaborative

platform bringing the phanaceuticals, diagnostics, medical devices, imaging and digital
industries together with public &nablikggheo!l der s
digital transformation of health and care in the Digital Single masketby suppor ti
precompetive research and innovatidn areas of unmet public health and accelerating the
development of peopleentred health care innovations that can be taken up in health and care
systems. It intends to overcome barriers that prevent exploiting the full pbtenti
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 enable the delivery of innovative health products andicesrwo 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

0 L a-scgleinnovation and transformationothet h systems in a digita
thereby warranting the usefulness, transferability and the potential uptake of the developed
health solutions into public health systems. This partnership would be the successor initiative
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of the IMI2 partnerBip programme as a possible institutionalised Partnership 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 marketgof 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 aggregsg¢arch and innovatiogfforts

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 turnirggearch and innovationto sogo-economic results. As

such, they are powerful instruments to address global challenges by translating common

priorities into concrete roadmaps and coordinated implementation of activitiekunged
health research and innovatioplayed a pioneering rolen establishing and testing first

approaches and forms of cooperation between public and private funders, both within Europe

and at international level. Under the previgasearch and innovatigerogramme, Horizon
2020 (20142020), 36% of the budget aflated to collaborative healthesearch and
innovation was invested through European heal#search and innovatiopartnerships
(u2.680bn of G47.472bn).

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. Widening the scope and/or objectives of partnerships, e.g.
- to facilitate the participation of low performing couesi
- to extend private sector participation and improve leverage of funding
- to set the ground towards better uptake and systemic impact of redatsich
and innovation
2. Discontinuation and merging partnerships
- to simplify the funding landscape, improve eoénce and increase transparency
- to create (additional) economies of scale

Following these considerations, the following five-fooded European Partnerships are
proposed for the first four years of Horizon Europe:

1. i L a+scgle innovation and transforrnmat of health systems in a digital and ageing

societyo (as of 2021);

Chemicals risk assessmento (as of 202
Fostering an ERA for Health Researcho
Personalised Medicined (as of 2023);
Rare Diseaseso (as of 2024).

abkrwnN
s e )

In addition, tvo possible institutionalised European Partnerships (based on Article 185/187
TFEU) are proposed in the r eFastefidevelopment and safer use of health innovations for
European pati entsetbythelegislatgri o b a | heal t ho
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1. i EBfricaresearclpart ner ship on gl obal heal th secu
(as of 2021);
2. ilnnovative Health Initiativeo (as of 2021

On the one hand, these partnerships provide significant leverage of investments and
alignment on common priorities which allasharing 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 allow raising awareness and attracting
interest from policymakes, 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 of stakeholders, both private and public, to align
agendas aoss 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.
Traditional calls for proposals will neither achieve the same level of coordinalignment

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, oages where the market prospects (return of
investments) do not match the financial risks involved, such as for paetatgd and
neglected infectious diseases. Moreover, maximizing the impact on the health abdimgll

of citizens, patients or healthyssems requires building a lotgrm strategy and annual
programming for a wide range of activities including research, innovation, networking,
training, demonstration and dissemination, which is not possible through traditional
collaborative projects.

Act i vities within the Cluster AHeal t ho will
relevant EIT Knowledge and Innovation Communities (KICs). Thanks to their societal
challengedriven approach and their portfolio of activities, ranging from entrepreteur
education and training, to innovation projects, business creation activities and support
services for staftips, scalaips and SMEs, the EIT KICs, in particular EIT Health
(www.eithealth.ely EIT  Food  fttps://eitfood.ey/ and EIT  ClimateKIC
(https://www.climatekic.org)) are well equipped to develop synergies and complementarities
with Cluster AHealtho activities.

6. International Cooperation

The EU is a major leader iresearch and innovaticior developing health technologies,
improving health services or adapting health systems that promote health abdingland
prevent, treat and cure diseases in Europe and worldimideder to maintain and extend its
leadership role, international cooperation and partnerships with third countries and other
international partners are key for tappitige best expertise and kndww available
worldwide, for leveraging a critical scalef resources, and for tackling global societal
challenges. Infectiousiskases outbreaks and thigread of antimicrobial resistance (AMR)

do not follow geographical borders, environmental factors in an urban or rural context create
similar exposure and prriences in different regions and the burden of the ageing society as
well as the challenges of treating health care data are not European challenges only. Horizon
Europeds cluster health wildl remain dBds esser
international commitments on global health, notably the healdted SDG3, including its
targets on global maternal, ndwrn and child mortality, its pollutierelated morbidity and

57


http://www.eithealth.eu/
https://eitfood.eu/
https://www.climate-kic.org/

mortality targets, as well as the objectives and targets of WH@nhaguans and programmes

of action. 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 researcBeeking complementari es and synergies with
cooperation policies programmes will not only reinforce the links between research and
implementation and support eviderdzased policymaking but in particular amplify the

uptake and deployment oésearch and irmvationresults and solutions and thus the impact

of EU investmentsGeographic and thematic considerations will be key for setting priorities

in promoting cooperation betweeesearch and innovatianstitutions in MS/AC with those

in third countries, blding research and innovatiocapacities, identifying market access
opportunities, shortening innovation cycles, or contributing to international commitments in
global fora or in a bilateral context, in particular with regard to theA&ita partnership.

For cooperation with countries of high S&T capacities important perspectives are the
opportunities of datdriven innovation and digitalisation of health and care, need for jointly
tackling global health challenges, and building international value chaidslivering new
healthcare solutions. For cooperation with developing countries the promotion of sustainable
development, including circular economy approaches and by providing assistance for an
evidencebased transformation of their health polityking could be important drivers of

wor k. Hori zon Europeds cluster 1 is wel/l p o
development policy objectives for the health sector and in particular in the following priority
areas (i) Disease Prevention and HémlPromotion; (ii) sustainable and efficient Health
Systems and Healthcare Financing; (iithealth/ digital technology for health; iv) AMR/
Infectious diseases/Pandemic Preparedness/ Health Secsuity priority areas should

always take due accountlofv- and middler nc ome partner countries?o

In order to achieve the greatest impact and benefits for the health andeimgllof its
population, it is essential that the EU continues its international efforts in-tuwosdsr
cooperation, cordination and alignment. This includes major international initiatives and
established multilateral networks, e.g., in the area of infectious diseasesymomunicable
diseases, rare diseases, brain researchpamds and environment and health.

In addition, Europeanresearch and innovatiopartnerships may involve international
partners, in particular when addressing global health issues (health, environment and
pollution; povertyrelated and neglected infectious diseases; AMR), where a criticaladcale
resources, patients and health data calls for international approaches (genomics; personalised
medicine; rare diseases), or where international partners offer access to criticaidmow
resources and best practice (incl. on governance models actpdtr cosefficient and
sustainable quality health care systems and services). Moreoesedrch and innovatios
expected to provide evidence for better informed policies and clinical practice, the
involvement of normative or standasétting inernational bodies, like WHO, may be
essential.
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ANNEX 2 - CLUSTER 2: CULTURE,
CREATIVITY AND INCLUSIVE SOCIETY

1. Global Challenges andheir 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 @léeshes 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 creativemgpsocialand 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 froesearch and innovatiarctions supported under this
cluster. The keyesearch and innovatigiorities will respond to the following challenges:

1) Enhancing democratic governance

Democracies are more fragile and more vulnerable than in the TpestFreedom in the

World Report (2019) shows that democracy across the globe faces its most serious crisis in
decades. At the same time, various European surveys show declining leveist ob tthe
political institutions of democracy. In terms of legitimadyere are signs of a potential a shift

from governance based on expertise, multilateralism, and consensual policymaking towards
majoritarianism, unilateralism, nationalism, and poktian. 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, nordiscrimindion, the protection of fundamental rights and the rule of9aw

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 ibbas exposed to and absorbed

over time. It gives 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 overwhehgi majority of European citizens, who also believe

that public authorities should allocate more resources to its proféctionThe EU6s fAUnNi
Diversityo motto finds a tangible expressi
monuments, cultural tescapes, artefacts, museums, archives, as well as languages, customs,

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

57 Special Eurobarometer 466 (2017) on cultiveditage

Sonkoly, G andVabhtikari, T. (2018) Innovation in Cultural Heritage Research: For an Integrated European
Research Policy. DG RTBC.
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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 createilignexc
research, sustainable cultural tourism and cuttitige 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 restauration of cultural goods with innovative
techniques in the cultural and creative industries with a view to the creation of jobs, growth
and wealth.

The cultural and creative industries are at the heart of tlaivaeeconomy. Theynake a
significant contribution to the EU economy and play a crucial role in fostering innovation,
promoting new sustainable and more inclusive business models. There is a need for further
research on the most effective ways for engpblinossovers between cultural and creative
industries and other sectors of the economy.

3) Management of social and economic transformations

Together with other challenges like climate change, the transition to a low carbon economy
and demographic develogmts, 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 we live and learn, the impact of automation could be
substantial. Afull deployment of existing new technologies like artificial intelligence in the
production process could lead to automation rates of one third to two thirds of today’8 tasks.
According to other estimates, approximately 14% of jobs in the OECD countidsghly
automatable, equivalent to 66 million jot§sAt the same time, there has been an increase in
income inequalityand labour market polarisation, and a slowdown in convergence in income
and employment in most European countfietnequalities 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.

Education and training, are key lotgym factors in preventingnd reversing inequalities and
promoting equal opportunities, inclusion and social mobility. However, the educational
outcomes of younger generations are still determined to a large extent by thecemmmic
background of their parents rather than hgit own potential. Promoting and ensuring
inclusion and equity in education and training is thus fundamental in breaking these patterns.

68 See in particulaEuropean Commission (2018), Employment and Social Developments in Europe (ESDE)

Annual Revi ew, i The new worl d of wor k: Beyond
https://ec.europa.eu/commission/news/employragaidisociatdevelopmenteurope2018jul-13_en
“Nedel koska, L. and G. Quintini (2018) , fiploymentmat i on,

and Migration Working Papers, No. 202, OECD Publishing, Paris.

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

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

DG RTDEC;

Allmendinger J.(2015) An ever closer union among the peoples of Eurepésing inequalities in the EU and

their social, economic and political impacDG RTDEC.
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In this context, it will be important to also reflect on the nature of economic growth and the
need to better captutke different dimensions of social progress. It is increasingly important
to distinguish between the different purposes of measurement. economic activity, social
welfare, and sustainability and to develop relevant indicators.

Migration has become a cratiissue for Europe, one that is likely to dominate policy and
political agendas for many years to come. Migration is a challenge requiring comprehensive
and coordinated European responses, both inside and outside the EU, involving Member
States, EU actoysas well as local and regional authorities, civil society organisations and
economic and social partnerBhe task of research is to better understand migration in a
global and EU context and assist in its governance and enhance integration. It cae enhanc
policies by providing evidence on the causes and consequences of the phermmlena
facilitate timely response by identifying trends and suggesting possible policy solutions.
Research should contribute to integration, through dispelling myths and’hiases

2. EU Policy Objectives

Cluster 2 Culture, Creativity and Inclusive Society will enable decision makers to meet
challenges, adopt new paradigms, and policies for change in a context of fast paced
transformations, transitions and international intereatgtness. Although the challenges are
great, so too are the opportunities to turn these into strengths through European cohesion,
convergence, diversity and creativity across all areas of the economy, society, culture and
governance.

Cluster 2 will addres EU priorities that give a new push to European democracy; support an
economy that works for people; make Europe fit for the digital age; protect our European
way of life; make Europe Stronger in the World; better manage migration and mobility;

protect aur cultural heritage.

3. Targetedl mpacts

Delivering on Horizon Europeb6s i mpact pat hwe
Society strategicesearch and innovatiactivities will:

9 Support policy action in 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 fundamntal rights and the rule of law.

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

1 Help protect historical sites and monuments, cultural landscapes, artefacts, museums,
archives, as well as languages, customs, traditeorsyalues.

" King, R.and Lullg A. (2016) Research on Migration: Facing Realities and Maximising Opportunities. DG
RTD;
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1 Promote research and innovation across the culture and creative sectors, fostering the
value, protection access to and sustainability of culture across Europe.

1 Support EU migration and mobility policies, both internal and external.

1 Help revese social, spatial, economic, cultural and political inequalities and their
causes and promote gender equality.

1 Assess and respond to the social, ethical, political and economic impacts of drivers of
change (technology, globalisation, and changing dembgrs)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 and social affairs.

1 Create high quality new knowledge, foster itfudion ard improve its take up in
policy-making.

4. Key Research and InnovationOrientations

Research and innovatioactivities in this Cluster will help develop social, political and
economic analysis, evidence based policy recommendations, inmevatid foresight in all

(three) Keyresearch and innovatio@rientations outlined below. New statistical tools and
methodologies will be also developed, more easily accessible and comparable at EU level and
with a bettergranularity in terms of findings (@h 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 societédl including political, ethical, cultural, gender aeadonomic- effects
of technological advancements and the impact of drivers of change (such as globalisation,
ageing etc.) on jobs, skills, education, productivity, income, welfare and inequalities.

1 Help develop evidence based policy responses for ineugiewth and upward soeio
economic convergence. Buttress the EUG6s r €
shocks.

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

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

1 Contribute to the implementation of internationally agreed age{®a&s, 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 migration and the integration of migrants in European societies.

1 Promote the value, mdoring, protection, access to and sustainable use of European
cultural heritage and its contribution to the cultural and creative sectors.
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The intervention areas under this cluster will benefit from drawing on insights and
perspectives from internationad@peration. Engaging in international cooperation will allow
for a better assessment of challenges in their global, regional or local context.

To this end, work with international partners will be undertaken on issues such as multilateral
governance, thdrivers and governance of migration, the democratic governance of cultural
diversity, and the crises in the EU neighbourhood. International collaborations will also allow
for broader connections when addressing global trends in democratic governance,
intercultural relations and cooperation on cultural heritage, inclusive growth, and decent work
and fair working conditions in the context of globalisation.

4.1. Democracy and Governance

The implementation of the research activities will assist in théenwigoration 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 @ffecess of public policynaking,
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 sethag frame 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 aspaeievant to democratic governance:

1 Research and innovatiowill strengthen core democratic values. While enshrined in
international, EU and national laws, pluralism, tolerance,-discrimination, justice,
solidarity, human dignity, are all concepts thefjuire a deeper analysis 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.

1 Research will also serve to foster awareness and exercise of deoeghas and enhance
active citizenship (including from the perspective of vulnerable and upgdezsented
groupsy2 It will help restore trust in governance, close the gap between perceptions and
reality, and respond to threats to the electoral procedsdamocracyf. Activities will
empower citizens to manage better their personal data, including data created and/or
accessed by public administrations.

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

2 Ensurethe equal enjoyment of all human rights and fundamental freedoms for persons with disaisiljtiers

the UN Convention orthe rights of persons with disabilities.

3 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 terrorism: European Research in Social Sciencethand
Humanities in Support to Policies for Inclusion and Security. DG ETD
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9 Similarly, activities in the Cluster will feed into EU policies on the protection of
fundamental rights and the application of the rule of law.

1 Researh and innovationwill help address the impacts and explore the potential of
technological and scientific advancements, including big data, online social networks and
artificial intelligence on democracy. Attention will be paidgsues of privacy, the af
personal dat a, accountability and the prol
democratic trust. Activitiesvill also aim to increase transparency and accountability of
governments and lead to the development of strategies to counterbalance disinformation
and the manipulated polarisation of public opinion.

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

1 Research and innovatiowill 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 openness; political engagement; trust in society and
well-being.

1 Research and innovatiomill investigate theways public decisions are taken based upon
the interplay of available information, the role of evaluations and experimentations and
public perceptions.

1 Finally, activities funded under thigsearch and innovatigpriority will systematically
analyse theimpact of economic, gender and sospmatial inequalities on political
representation and participation and explore ways to reverse negative trends. In this
context, research will also examine issues related to economic democratic control, social
and ecabgic sustainability and social wedkeing.

4.2 Cultural Heritage

The implementation of these research activities will result in better access to, understanding
of and engagement with cultural heritage. They will support the emergence of a sense of
belorging based on the common roots of the diversityEofopean cultural heritage.
Research and innovatiaesults will contribute to European integration by providing better,
wider and more equal access to culture, heritage and the arts. Horizon EurofiesantiVi

also enhance the governance and cooperation of European cultural heritage institutions and
networks. Most importantly, they will improve the protection, enhancement, conservation and
more efficient restoration of European cultural heritage. Relsesctivities shall increase the
quality standards for conservation and restoratidBusbpean cultural heritagBesearch and
innovation will provide solutions for making the EU a world leader in conservation
technologies, management, digitisation angation 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 of endangered
cultural heritageand deppyment of preventive measures against the illicit trade in cultural
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goods.Research and innovationill also help the preservation of endangered languages.
Finally, research and innovatiowill support European policie®r cultural and creative
industries contributing to sustainable growth and job creation.

1T Support the EUOS policy objective in mo
cultural heritage, fostering cultural and creative sectors and promoting cultural
diversity.

1 Share and increase accessnal 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 new
methodologies of digital humanities fgroundbreaking, new interpretations of the
past

1 Build on the role of intangible heritage (e.g. language, spiritual beliefs, crafts,
festivals, music, dance etc.), traditions, identities and new forms of cultural and
artistic expressionin the developmenof new approaches for more cohesive, and
sustainable societies.

1 Promote new educational and training pathways and skills to adapt current and future
cultural heritage protection practices; and the creation and promotion of new forms of
cultural expressio compatible with societal transformations (e.g. the data society).

1 Promote policies and projects improving gender equality in the cultural heritage
sector.

1 Investigate the social construction, quality and usage of cultural heritage at the
national, Eurpean and international levels.

1 Develop cuttingedge conservation and restoration technologies and metratis
provide innovative, integrated, sustainable and participative management models.

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

1 Break the boundaries between production, promotion and access to content,
innovative business models and technological advances in the cultural and creative
sectors; and linkknalogue and digital heritage and intercultural cooperation.

1 Research old and new forms of cultural and artistic expressigmnomote tangible
and intangible heritage and intercultural cooperation and valorise traditional skills and
the reuse of existmassets.

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

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

1 Research and innovatiamill contribute to sustainable development through research
and innovation for the conservation, developing, accessing and regeneration of
cultural landscapes.

1 Promote new education models to foster the eowsss between art and other
disciplines (e.gengineering, digital technology, physics etc.).

1 Investigate the impact of creative and artistic intervention into innovation processes.

4.3 Social and Economic Transformations

The implementation of these research activities will contribui compreténsive 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 their fair distribution auwttial and economic
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. Theemll knowledge generated 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.

1 Research will suppbpolicies for inclusive growth and upward convergence via a strategy
of social and economic investments, structural reforms and productivity enhancing
policies in lIine with the European Pillar
inclusive anl sustainable growth.

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

1 Similarly, activities will help reverse inequalitiedevelop human capital, increase equal
opportunities and tackle social exclusion taking into account-texmg trends and risks
with a view to advanci ng ndBboeial iBdusion policep.| oy me

Research and innovatiaonill boostthe EWs capacity to monitor pe

economic trends and 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 fatate social mobility and economic growth.

1 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 needgroductivity, employment, taxation, welfare, social
services and the public sector; in the wide variety of social, economic and territorial
contexts in Europe.

1 Activities will give further impetus to the development of new indicators going beyond the
maingream ones (e.g. GDP) and making the case for a more holistic understanding of
societal weHbeing.
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1 Gender equality in all social, political, economic and cultural domains shall be covered.
Addressing intersections between gender and other social categauch as disability,
sexual orientation and ethnicity, will also be a focus.

T Equall vy, activities wildl facilitate the EU
economic competition with a view to fairness as well as economic and social suktainabi
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 Support pécies for children and youth in a variety of fields, including educational
opportunities and poverty, migration and integration, political participation, sustainability,
the digital economy etdctivities will also bring the benefits of digital transfaation 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
teachers and educators with the adequate skills, knowledge and essareh
opportunities.

1 Research and innovationill support the digital transformation and modernisation of
public administrations and help them meet citizens' and other stakeholders' expectations
regarding usecentric/personalised service provision, udihg where service provision is
threatened by social or spatial challenges.

1 Activities in thisresearch and innovatiarientation will also support EU migraticand
mobility policies Research will focus on analysing past and current dynamics of roigrati
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. Activities wiltriboite to
strengthening mobility and migration governance in Europe and globally, by improving
the quality of the data landscape and evideérased knowledge.

5. International Cooperation

The intervention areas under this cluster will benefit from drgwon insights and
perspectives from international cooperation. Engaging in international cooperation will allow
for a better assessment of challenges in their global, regional or local context.

To this end, work with international partners will be unalegn on issues such as multilateral
governance, the drivers and governance of migration, the democratic governance of cultural
diversity, and the crises in the EU neighbourhood. International collaborations will also allow
for broader connections when adssing global trends in democratic governance,
intercultural relations and cooperation on cultural heritage, inclusive growth, and decent work
and fair working conditions in the context of globalisation.

6. European Partnerships
No European Partnershipsaurrently suggested under this cluster.
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ANNEX 3 - 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 against the EU remain
serious, challenges like cybattacks are requiring coordinated resmsnand novel concepts.

I 11 egal mi grati on caused by ongoing i nsecu
neighbourhood as well as an increase of legal movements of persons and goods are requiring
new technological solutions to allow for more efficientdahetter integrated border
management. Disasters, whether natural or-made, can put at risk important societal
functions, such as health, energy supply and government. The aim is to prevent and reduce
the loss of life, harm to health and the environmecgbnomic and material damage from
disasters, ensure food security as well as to improve the understanding and reduction of
disaster risks and pedtsaster lesson learning. Research can play an active role in this
respect by supporting the developmeninobvative and collaborative solutions.

This cluster has as its vision to support wider EU responses to security challenges i.e. to
support 6a resilient and more stable Europ
supporting a competitive Europearvik security industry sector. It will address the
challenges arising from persistent security threats like terrorism and crime, including
cybercrime, as well as natural and rmade disasters.

As these challenges are rapidly evolving and technologic@ress 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 foresight and anticipation. Among other, EU
security research is a cornerstone of the Sgcunion enabling innovation in technologies

and knowledge and furthermore contributes to a more competitive and, when necessary,
autonomous European security industry. Research will enable opportunities that will be
offered by emerging technologies suzh e.g. Artificial Intelligence while at the same time
preventing the malicious use of such same technolodieseraging ElUcontrolled
technol ogies (e.g. Galileo) could also strer
and soci et ysafesguardmgiis tritical mftastrudgtures.

2. EU Policy Objectives

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

1 Research and innovatiaactivities in relation to disaster risk management will support
implementation of the Union Civil Protection Mechamnijsthe EU Climate Adaptation
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Strategy, EU environmental policies such as the Seveso Ill and Flood Directives, as well
as of the Sendai Framework for Disaster Risk Reduction (2038) and the Paris
Agreement, and related international processes suchC43 #ad IPBES. In relation to
CBRN-E incidents,research and innovatiowill support implementation of the EU
CBRN and Explosives Action Plans.

1 As regards protection and securiygsearch and innovatioactivities will support
implementation of relevant 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 border management, the EU ABtaomon the protection
of public spaces, policies and instruments on protecting critical infrastructure, as well as
on fighting crime, including cybercrime and terrorism.

1 Research and innovati@ctivities will help to put into practice the EU Maritime 8ety
Strategy and, as concerns EU maritime borders, take in role in developing integrated
border management.

1 Cybersecurity, as addressed by the digital and privacy policy of the Union, in particular
the NIS Directive, the GDPRthe EU Cybersecurity Act,nal the future drivacy
Regulation will benefit frommesearch and innovatiactivities so as to keep up with rapid
technological developments and the understanding of emerging trends in the cyber
domain.

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

Alongside supporting EU policy respondessecurity challengesesearch and innovation

within this cluster will boost the competitiveness of companies and research organisations in
the EU civil security sector and thereby str
this sector By doig so, it will also support European strategic autonomy in critical security

areas such as cybersecurity; cloud services; artificial intelligence; critical raw materials and
components; EU space technologies, systems and the EU Space Programme and its
compaents (e.g. Copernicus, Galileo and EGNOS, SSA and GOVSATCOM).

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

3. Targetedl mpacts

The main impacts sought are to support implementation of EU potioyities relating to
security, including cybersecurity, and disaster risk management:

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

1 improved management of air, land and sea BEdtereal borders, leading to better
monitoring of movements across external borders and reduction of illegal movements of
people and goods across those borders;
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1 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 security and resilience of infrastructure and vital societal functions, such as
healthcare, law enforcement, energy, mobilipyblic services, financial services,
communication and logistics infrastructures/networks, so as to minimise disruptions
including from hybrid threats;

1 improved maritime security, including from mamde and natural disasters and from
security challenges such as trafficking, piracy and piateterrorist attacks, cyber and
hybrid threats, notably through better maritime surveillance and capability development;

1 fighting crime and terrorism more effectively, particularly through better prevention of
criminal acts and enhanced investigationatalties notably as concerns cybercrime;

1 cybersecurity and a secure online environment, with citizens, public bodies and
companies empowered to protect their data and online activities.

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

4. Key Research and InnovationOrientations

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 focusesesearch and innovatioactivities as a contribution (notigh but not
exclusively, through technology) to fill gaps in capabilities. It is for pefiakers 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 leve. grocess for defining and
implementingresearch and innovatioactivities in this cluster needs to recognise that
Member States have the front line responsibility for security but cannot address transnational
threats in an optimal wawhen acting on theown. Research and innovati@man support this
process, including by improving cooperation and exchange of information, and by increasing
knowledge about relevamtuman and societal factolResearch and innovatigorojects in

this cluster should continugo involve practitioner endsers (usually relevant national
authorities) alongside researchers and industry:léwel research and innovatioto fill
capability gaps can increase the impact of EU responses by reducing risks of fragmented
approaches, prooting better use of resources and fostering the development and use of
standardised solutions.

An integrated approach is needed so as to take into accounteshoreeds stemming from
fastchanging security threats but also to promote a proactive @attecy culture to address
longerterm scenarios of 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 fundamentalingloiding privacy

and protection of personal data. Citizens and communities also need to be engaged in the
process of making society more resilient keggearch and innovatieenabled technological,
nornttechnological and social innovatioBSH (social sciegces and humanities) disciplines

need to be integrated into security research, including when relevant in research focused on
technologiesFurthermore, improved knowledge of relevant human and societal factors can
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better achieve the desired impacts. Iis tbontext, the Commission intends to continue to
require that applicants complete a 6Societal

Account will be taken of the gender dimension, notably as pamsagfarch and innovation
relating to the humaand societal context of security and of disaster resilience and response.

Availability of and access to threats, risk and resilience knowledge, preparedness scenarios
and data, needs to be enhanced to strengthen capacities to forecast and to respatid, and w
practitionerso involvement (e. g. knowl edge
representing simulated scenarios. If possible, specific European research infrastructures,
including those of the European Strategy Forum on Research InfrasssudteSFRI),
contributing to the identified challenges will be harnessed and new capabilities will be
developed as needed.

4.1 Disasterresilient societies

This priority aims to allow 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 manageent can be improved through relatedearch and innovatiattivities.

This includes a better understanding of the disaster risk management cycle for incidents with

a high i mpact but a | owHiprdblaPoéverwt sof. olcrc
research will enhance societal risk awareness, prevention and preparedness, including
through early warning and alert systems and a capacity to be better prepared (including
psychologically) and able to respond to natural and-made disastergof accidenal or

terrorist origin).

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

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

Targetedesearch and innovatidackles crossectoral and multilevel governance on disaster

risk management at EU level which manages also-wéfden policy-making. This includes

not only civil protection as such but related areas such as land management, agriculture and
rural development, as well as environment, climate and energy. Itutitiel contribute to

the creation of methodologies to be defined
of improved knowledge of human and societal factors,-gigsister recovery will respect

| ocal ¢ o mmu n-historicatsodial \alees ds welltas quality standards for cultural
heritage sites.

More specifically, there araefsodrn eanteancwiett |
require more targetagsearch and innovation

a) Chemical, biological, radiologicahuclear and explosive (CBRH) incidents

There is need for a deeper understanding of CER#¢ks (also in relation to new, widely
available technologies) as well as for the creation of specific measurements, including
standards and certification for deiea equipment, better comparability of data, both
within EU and beyond.
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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 communication 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 resgongketuas.

Research and innovatioshould further explore methods for seamless cooperation
between relevant actors (e.g. law enforcement and civil protection authorities, health),
including strengthening interrakternal links (EU CBRN Network of Centresf
Excellence) and with key international partners (NATO, OPCW, Interpol).

b) Aimaterelated 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 of occurrences and impacts, and understanding of climate change related risks
and vulnerabilities, including their application within emergency planning. This is to be
explored in connection with a generally more flexible adaptation to climaaege
impacts, including cascading and spller effects and improved crebsrder
management, both within the EU and at wider transboundary levels, of new and emerging
climate change induced risks and impacts.

This includes scienem-practice knowledge exchange and use of sustainable; cost
effective and inclusive approaches, like natoased solutions.

c) Geological disasters, such as earthquakes, volcanic eruptions and tsunamis

Given the devastating paitial of such disastersgsearch and innovatioreeds 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) Pandemics and emerging infectious dise&ses

The most critical part in fighting pandemics and infectious diseases is earlier detection of
outbreaks. Here exists a big potential for improvement via targetselarch and
innovation Besides the detectipprojects can explore ways to better respond, for example
by European Pandemic Preparedness Plamfsrmed by scenario development, enhanced
capabilities in case of crot®rder events through validating operational strategies and
technologies in reatase scenarios.

4.2 Protection and Security

4.2.1 EU external borders

This priority aims to support air, land and sea EU border management and is expected to
allow for more effective implementation as a result of improved knowledge about human and
societal factors underlying crebsrder threats. The European Border and Cdaasard

74 Activities in relation to pandemics and emerging infectious diseases will complémseatundertaken under
thecluster o6 Heal t ho.

> See the requirement for Preparedness Riaf®cision No 1082/2013/EU on serious crbssder threats to
health, as well as the link with the International Health Regulations (2005).
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Agency (Frontex) will be closely associated with relevasearch and innovatiactivities,
taking into account its central roleproposed by the Commission (COM(2018) 6381n
defining capability requirements for the European Border and Gassd.

An effective border management relies on comprehensive information and its exchange
between Menber States and EU Agencidgesearch and innovatiosmill therefore enhance

the interoperability and performance of relevant EU information systems, detdinetter

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 requireemts will 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 border surveillance and monitoring movements across external borders. This will
allow for better riskdetection, incident response and prevention, and identification of and
response to crime.

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

4.2.2 Protection of public space$

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 exploesdargh

and innovationn this area should ensure that citizens can contimeie 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 enforcement authorities,
public/private service provets, first responders and citizens) in response to threats of
terrorist attacks in public spaces.

Technological innovations can be used to design public spaces to be more secure, also with
the help of advanced vulnerability assessments. They can indreasapacity to protect
spaces against attacks with manned or unmanned vehicles and can help to detect firearms and
other weapons, as well as CBHIN-materials being brought into public spaces. In case
attacks cannot be prevented, enhanced effectivenegsitigfation measures including
through strategies to reduce vulnerability and strengthening the resilience of possible targets
have the potential to reduce the potential impacts of such attacks. Advancedalgsss in

reaktime can critically reduce thtéme-to-react for first responders.

4.2.3 Security and resilience of infrastructure and vital societal functiod$
Activities conducted under the umbrella of this priority will ensure security and resilience of
basic societal functions such as healthcda®y enforcement, energy, mobility, public

8 This priority also relates to the intervention area 4.1 Disastdlient societies.
" This priority also relatto the intervention area 4.3 Cybersecurity.
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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 for effectivecountermeasures, there is a need for better rEsid
vulnerability assessments, especially taking into account systemic threats, interdependencies
between different infrastructures and cascading risks taking into account thdammubas
dimension.

To better prevent and detect attacks (including cyber and hybrid attacks) or natural hazards as
well as to allow for quick responsesearch and innovatiomill bring new tools for security

actors (police, relief workers, disaster managers, crisis managers) notably in the fields of
communication, data analysis and advanced robotics, with a view to developing largely
autonomous detection and response capiaisili

Technologies and 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 analysis and artificial intelligence.

4.2.4Maritime security

This priority addresses capability requirements identified by the EU Maritime Security
Action Plan. Research activities will therefore enable better maritime surveillaske,
awareness and management of EU critical maritime infrasteubturder protection and coast

guard functions. The scope of maritime security in this regard includesmada and natural
disasters, accidents, climate change as well as security threats such as 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, networking and communication systems and-purtiose platforms.

4.2.5 Fghting 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 resulting from digitisation and
other technologies). This needs to be Hase a deeper knowledge of human and social
aspects of relevant societal challenges, such as violent radicalisation, child sexual
exploitation, trafficking of human beings, corruption and cybercriminality, including support
to victims’® Research can furthehelp to transpose such knowledge into the operational
activities of EU law enforcement agencies and civil society organisations.

Research and innovationill support law enforcement agencies in better tackling crime,
including cybercrime and terrorism all as the different forms of serious and organised
crime (such as smuggling, money laundering, identity theft, counterfeiting of products,
trafficking of illicit drugs and of falsified/substandard medicines, environmental crime or

8 Activities in relation to smuggling and trafficking of persons will complement those undertaken in relation to
mi gration wunder the o0Soci al and Economic ivitwaachsf or mat
Il nclusive Societybd.
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illicit trafficking of cultural good%’) by developing new technologies, tools and systems
(including digital tools, e.g. artificial intelligence). This refers especially to capabilities to
analyse in neareattime large volumes of data to forestall criminal events, or to comba
disinformation and fake news with implications for security.

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 management to the investigation of
cybercriminal activities, improved creb®rder cooperation and exchange of evidence.

With regards to CBRME threatsyesearch and innovaticlows to generate knowledge for
counterterrorism on the continuously evolving methods related to dangerous chemicals, and
the development of technologies to counter and respond to related incidents.

4.3 Cybersecurity

Supported byresearch and innovationnder this priority, citizens, fmlic authorities and
companies, including SMEs, will be empowered to protect their data and online activities
notably when using social media.

This requires a resilient critical digital infrastructure, both private and public, that better
protects theDigital Single Market and the digital life of citizens against malicious cyber
activities, including via nowligital fall-back technology and appropriate levels of systemic
redundancy. Research should strengthen European cybersecurity industrial capadities
thus increase the strategic autonomyavigs foreign technologies.

Research and innovatiowill support in this regard use of innovative digital technologies,
including selfhealing, artificial intelligence, cryptography, massively distributed caimgu

and storage, as well as quantum to increase data security and augment cybersecurity. It will
further allow for securityelevant innovations in the area of governance of algorithms,
coding architecture and programming languages. All these measuamarg at defending

the EUs high standards concerning right to 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 criminaitars is increasing
rapidly. Research and innovatiowill therefore need to support the effectiveness and
coordination of measures to respond to them.

An emerging threats in the cybarea are attacks against democracy and European societies,
including ekctoral 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 againstcybérhr eat s, t he ar chi t-ydteusrialn 6p rainmd
Opri-bhy-degi gnd wi |l | be i mplemented in digital
as 5G, industry 4.0, artificial intelligence, Imet of Things, block chain, quantum key
distribution, mobile devices and connected cooperative and autonomous mobility and energy.

™ Activities in relation totrafficking of cultural goodswvi | | compl ement those undertal
Heritaged priority of the cluster O0Culture, Creativit
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A legislative procedure is ongoing concerning the Commission proposal for a Cybersecurity
Competence Centre and Network (CONM 0 1 8 ) # Tee3pBoposabd is subject to ongoing
inter-institutional negotiations.

5. International cooperation

In order to achieve the right balance between the need for international cooperation
(including with relevant international organisationsythieve many of the desired impacts,
whilst at the same time protecting EU security interests and strategic autonomy:

1 in the area of disaster resilience and response, international cooperation will be strongly
encouraged (but not mandatory) given the ®alf cooperating internationally in
particular in developing technologies for first responders;

1 in the areas of security (including cyber) and border management, international
cooperation will be encouraged where appropriate and relevant.

6. European Parnerships

No European Partnerships are currently suggested under this cluster.

80 The proposed Regulation is stilhder discussian
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ANNEX 4 - CLUSTER 4: DIGITAL, INDUSTRY
AND SPACE

1. Global Challenges andheir Drivers

Digitisation and technological progress, including Space, shape all sectors exfoti@my

and society They transform the way industry develops and produces new products and
services, as well as the way we live, travel, work and learn, and are central to any sustainable
future.To succeed in this transition, research and innovationsreetdrget global leadership

and autonomy in strategic value chathgnable production and consumption to respect the
boundaries of our planet; and maximise the benefits for all parts of society in the varied
social, economic and territorial contexts=Harope.

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 supporefdetielopment and uptake

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.eTamthree main challenges

(i) Although Europe has been a leading player in research and innovation across a number of
industrial sectors, this positiaa more than ever at stake and eroding. Reliance on imported

key technologies and raw materialsci®o mpr omi si ng Europeds autono
faces fierce global competition, combined with difficulties in financing fnigk investments

in complex technological areas, including digitisation and circularity. It is also hampered by
ageing infrastratures, including machinery that is not ready for digitisation and plants not fit

for a fully circular and climate neutral industry; and by a lack of sgpland technology

diffusion capacities. Long investment cycles are needed in key EU industridsly ribi
energyintensive industries.

Key facts and figures

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

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

81 The Commission unveiled preliminary recommendations of the expert group on strategic valugtichains
Strategic Forum for Important Projects of Common European Intexegirepare coordinated aaticand
investment to strengthekey stategic value chaing-or instance,dw-carbon Industry and Indtr&l Internet of
Things have their centre of gravity in this clustdrttps://ec.europa.eu/growth/content/strongedmore
competitiveeuwindustrypresidenjunckeropen2019-euwindustrydays_en

77



chain has shrunk gradually over the past 20 y@édvkost recently (201-18), EU
companies reduced their global R&D share in ICT industries by more th&h 8%.

- Space technologies, data and services have become indispensable in theedaily liv
European citizens: when travelling, using mobile phones and car navigation systems,
watching satellite TV, enhancing weather forecast and improving emergency services.
The value generated frospace related activitiess estimated between EUR 46 t 5
billion representing 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 sectdfsand opens up many business opportunities for
earlystage and highech companies, especially in combination with digital
technologies, other sensors and sources of data. The EU must make the most of these
opportunities by fully developping and exploiting the potential of European Space
Programmesandits components Copernicus, EGNOS and Galileo, SSA and
GOVSATCOM. The emergence of ONew Spaceb
new business possibilities in Europe, by enlarging the number of players involved.
The potential of the downstream segmeinthe space sector can be better exploited,
in particular Galileo and Copernicus. Such applications can help tackle global
challenges, create higkilled jobs and open up new market opportunities for
businesses.

- Research and Innovation are recognisednasngortant 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 expenditi®e. The R&D ®nducted within the business
enterprise sector in the EU was equivalent to 1.36 % of th EEGDP in 2017,
significantly below the EUb6s 2% target fc
Korea (3.27%), Japan (2.57%), Switzerland (2.39%) and thed)Bitates (1.97%5.
In digital for example R&D intensity is about 5% as opposed to 12% in the US and
11% in Japa#.

- The EU shows higher shares of R&D in meditenh sectors (circa 40%) as
compared to USA and China (circa 20 and 30%), while lower shafe&Dfin high-
tech sectors are seen with respect to USA and China (circa 75 and 43%). There is a
need to integrate horizontal industrial and innovation policies with sector/technology
specific ones, to promote the industrial transformation towards the kigsvlie
economy by reinforcing the presence of higbh sectors, while fostering the

2Etude sur | 6®cosyst me ®lectronique: Vue dbéensembl e,

Monde 2018 DECISION Etudes & Conseil

832018 EU Industrial R&D Investment Scoreboattp://iri.jrc.ec.europa.eu/scoreboard18.html

84 The European space economy, including manufacturing and services, employs over 230 000 professionals in a
large number of SMEs. Its value was estiad at EUR 464 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. Spat@ased services provide immediate information in support of nusesaion policies.

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

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

872012 PREDICT REPORT
http://is.jrc.ec.europa.eu/pages/ISG/documents/OnlineversionFINALPredict2012withnumbersv2.pdf
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modernisation of lowand mediurrtech sectors and their capacity to absorb new
technologies.

- EU public investment in R&D in digital technologies is 40% less than in theakkb;
in critical areas, such as Artificial Intelligence (Al), public and private investments in
the EU are 4 times less than in the US. China set up a strategptelsupport an Al
industry worth 150 b$ including the development of Al chips. This camghés the
2025 plan, which strives to secure its position as a global powerhouse itetigh
industries, and focuses heavily on intelligent manufacturing in ten strategic sectors.
The strategy seeks to raise the domestic content of core components analsrtat
40% by 2020 and 70% by 2029. n Space, the EU government
8.2 billion in upstream space programmes are well under half of the NASA budget,
and probably under one third of the total US space budget. . If we consider that
invedment in Space systems has a wetited multiplier effect that trickles dowr43
times into the economy, we identify a source of the US advantage in ottemhhi
sectors.

SMEs tend to implement new technologies at slower rates than larger companies. For
instance, 36% of companies with-809 employees use industrial robots, compared

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

(ii) Eur opeo6s iplandtarysboundaries throughaadlaagbotmatiorothat will
allow it to cope with a scarcity of resources, including energy; and to reduce its large share of
greenhouse gas emissions, pollution and waste.

An accelarating global resource consumption has increased environmental priesganes
sustainable levels. As a major user of natural resources, industry 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 notabliceeenergy consumption and

be part of a circular economy value chain wlt
in a context of increased sustainability standards.

Key facts and figures

- Industry is the third biggest contributor to greenhouse gass@ms. The latest
increase of CO2 emissions is of particular concern, considering the efforts needed to
comply with the Paris Agreement and a cliragaitral economy by 2050. Hence an
overhaul of business models as well as disruptive technologies dedffee

- The global energy consumption by industry grew by an average of 1.3% each year
between 2010 and 2016. In the EU28, between 2005 and 2016, final energy

88 New Generation of Artificial Intelligence Development Plan

89 Made in China (MIC) 2025

9 A Clean Planet for All, CONR018)773 final

91 The Club of Rome Climate Emergency Plan, December 2@f&://www.clubofrome.org/2018/12/03/tekib-of-rome
launcheghefirst-climateemergencyplan/, fiégl obal carbon emissions must be cut b
is an unprecedented task, requiring a reduction rate of at least 7% annualtyymry has to date achieved more than

1.5%. 0
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consumption decreased by 7.1% (0.7% annually) in all sectors, particularly in industry
(16,4 %)%

- According to the International Energy Agency (IER)lobal industrial emissions in
2016 amounted to 8.3 GtCO2, or 24% of global emissions. Amongst the EU sectors,
steel , cement and chemicals dominate ind
baselhe scenario, EU emissions from these three sectors could amount to 546 MtCO2
per year by mietentury. To achieve climateeutrality in 2050, significantly larger
investments in deep decarbonisation technologies are needed. These investments are
estimatedd be around an additional EUR 5.5 billion per year for the above mentioned
sectors, an 88% increase compared to the baseline scénario.

- The rapid expansion of the digital sector has environmental consequences, including
considerable increases in the exti@t of critical raw materials, in energy
consumption (e.g. from 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 technologiegehifie 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 technologieseamichifact on the
labour market and the nature of work; skills mismatches and increasing wealth concentration.
Otherconcerns regarding new technologiesmclude trust and ethical considerations. All the
new approaches must engage citizens, workers andiroens, focusing on training and
familiarity with technology. This is also necessary to make the new chneatieal and
circular economy approaches and products work.

Key facts and figures

- There are substantial variations in the level of economic actiwitd labour market
performance across Europe, including 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 considerable accumulation of wealth by a small segment of
society, as others face increasing hardship and a widening inequality gap. The
Commi ssionods Et hics Gr ou p k lriag umparallelédda t ne
flexibility but also precariousness; and exposes the limitations of existing social
models to guarantee decent livelihoods for many Europgans.

- Due to the deployment of new technologies and automation, there is an increase in the
numbe of high-skilled jobs. However, around 20% of European workers judged their

92 European Environment Agendgatabase

9 https://www.iea.org/tcep/industry/

94 Industrial Tansformation 2050, Pathways to NEro Emissions from EU Heavy Industry, Material Economics and ECF,
2019

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

9% The Geography of EU Discontent

97 Future ofWork, Future of Society European Group of Ethics in Science and New Technologies, December
2018
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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 skills®® The lack of skilled individuals and talents risks
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 need to reform
the current educational system, and better anticipate and develop skills to equip the
labour force with appropriate skillsets.

- New technologies such as digitisation andoendtion will reshape economies and
societies in all the regions and will have differentiated impacts across the regions and
also across the regions within one nation in Europe and gldBally.

2. EU Policy Objectives

Against this background, the overarchingion behind the proposed investmentsais
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 b@ursued across the cluster, in synergy with other
EU instruments and initiatives:

Ensuring theeompetitive edgeand sovereignty of EU industry Key enabling technologies,

including digital ones, and new services offered by digital and space technoladiéglp
revolutionise both industry and society and
Developing and mastering these technologies will give EU industries the competitive edge
they need for leadership in global markets; and promise inmovatid market breakthroughs

to achieve a circular, resource efficient and clinraatral EU economy.

In a globalised world of heightened uncertainties and volatile geopolitical interests, it is
essential to secure and assert European autonomy in a nofvdbetegic technology areas

and value chains, while continuing cooperation and exchanges with third countries.

To be less dependent, the EU must tackle missing segments in key strategic value chains. To
begin with, it must ensure a secure, sustainabpansiblysourced supply of raw materials

and increased autonomy in critical raw materials, maximising the value of its resources and
materials. Examples are batteries, doarbon industry, space critical components, smart
connectivity platforms and micetectronics.

Another vital component of the EU's is its technological sovereignty, to safeguard security of
supply and European industryodés ability to e»
This is the case of digital technologies for insegnghere fast development is creating new
dependencies and vulnerabilities across the economy and society (e.g. cyberattacks,
espionage, hacking/sabotage, intellectual property theft, electoral interference) and leads to

the emergence of new threats t@tgic autonomyt-or the EU Space industry for instance,
nondependence is key for a number of components used for satellites and launchers.

% Digital Economy and Society Indefitps://ec.europa.eu/digitalngle market/en/desi

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

100 Investing in a smart, innovative and sustainable Industry A renewed EU Industrial Policy Strategy,
COM(2017)479.
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To maximise impact, we must ensure that all European enterprises, includingasdhall
mediumsized enterprises argdartups, have access to the technologies and data they need,
by promoting arecosystem of technology infrastructurescatering for industry, including
SMEs and staftips; and by establishing a European data ecosystem, in conjunction with the
Digital Eurgpe Programme

A further factor for success is to combine the applied research with research in less mature
and emerging technologies, through open research with a {ergepurpose.

Fostering climate-neutral, circular and clean industry The pressing eed to tackle a
number of sustainability challenges, notably climate change, creates opportunities for
developing new technologies allowing industry to reduce energy consumption, protect the
environment and enable a circular economy. Europe should taleathim this approach.

The breakthrough technologies and solutiéhso be developed in this cluster will, in
conjunction with new business models, contribute to bring about clineatizal EU
industries by 2050, thereby delivering on the 2050 Limmm stategy, calling for a climate
neutral Europe by 20582 and foster a circular econom§? Future factories will be climate
neutral, resourcefficient and fully integrated in the circular economy. The clinmegetral
and circularity ambitions will reinforcen@ another.

Earth observation from space (i.e. Copernicus), combined with advances in computing,
analytics and artificial intelligence, will bring invaluable information on the climate of our
planet and its environment that will guide the developmentitijation measures.

A major contribution to inclusiveness From the outset we must involve and empower
workers, consumers and firms to make sure that they have access to, and take up, these
technologies (reflecting gender and other diversity issues wperemiate).In conjunction

with other programmes and initiativethere must be adequate support for the development

of skills, the involvement of the young (for example through living labs or learning factories),
and the development of regions, citiesl anral area$ ensuring asocially fair transition not

leaving anyone behindWe must also pay due regard to safety, and to the impact of
technologies and industrial transformation on people and societies, including changes in
behaviour needed for sustability.

A key aspect of the EU approach to technology development will benaan-centred
approach, going hand in hand with European social and ethical values, social inclusiveness,
and the creation of sustainable, higimality jobs including through sadi innovation. For
example in Artificial Intelligence developments will follow the key requireméhtior
trustworthy Al identified by the Higthevel Experts Group established by the Commission.

10%includinglow-power processors and computing architectures

102 A Clean Planet for ali A European strategic loAgrm vision for a prosperous, modern, competitive and
climate neutral economy, COM(2018)773

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

104 Communication from the Commission to the European Parliament, the Council, the European Economic and
Social Committee and the Committee of the RegioBsilding Trust in HumarCentric Artificial Intelligence
(COM(2019)168)
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The interaction of science, technology, social sciences amaiities will be important in
this respect, as will be the input of creativity and culture to sustainable inclusive innovation
and to humaoriented technologie'$®

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

In line with the priority of the Presideslect of an economy that works for people
industry will be providing one out of four joblsaving set the transition to climateutrality

before 2050 on a solid ground. Input from the activities under this Cluster will inform up
skilling training programmes, and lead to appealing and creative jobs across Europe, while
maintaining a twewvay enggement with society with regard to developing technolo@es
example of a key targeted impact supporting this priority is:

1 Increased inclusivenessby helping industry providattractive and creative jobs
in Europe; making a tweway engagement in the wldopment of technologies a
reality; developing humaoentred approaches; promoting social innovation; and
helping foster skills and empower the young in, for instance, the digital and advanced
manufacturing areas.

In line with the priority of the Presideelect ofa European Green Deal and with the

strong support expressed by stakeholders in the public consultation (over 80%), EU industries

will become climateneutral, circular and clean. This can be done by, for instance, by
developing the necessary akéhrough technologies and solutions for zemssion and
zerowaste factories, with plants in several regions contributing to the fight against climate
change and the protection of the environment
world leader in circular economy and clean technologies, as mentioned in the European
Green Deal headline ambitioExamples of key targeted impacts supporting this priority
include:

1 Achieving increased autonomyanitical raw materials, through substitution,
reource efficiency and recycling and primary production;

1 Greening ICT, for instance by developing low energy consumption components
and combination of approaches, to enhance the efficiency of computing by several
orders of magnitude;

1 Space servicewvill also contribute to climate mitigation and environmental
protection, mobility and security.

In line with the priority of the Presideetect ofa Europe fit for the Digital Age, EU
sovereignty will be pursued within key strategic value chdfhby supporting digital and
otherkey enabling and space technologies. This includes leadership in advanced materials,

105 \www.STARTS.eu
106 https://ec.europa.eu/growth/content/strorgied more-competitiveeuwindustrypresiderqunckeropen
2019euwindustrydays en
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humancentric artificial intelligencé?’ block chain, higkperformance / quantum computing,
algorithms and tools supporting data sharingl atata usage, and space technologies.
Examples of key targeted impacts supporting this priority include:

1 Digitising and transforming industry ;

1 Increased sovereigntyin key enabling technologies and digital technologiesn
strategic value chains, andecure and sustainable supply of raw materiajs

1 A European approach involving a humascentred and ethical development and
use of new technologies;

1 Industrial leadership in key enabling and digital technologies and uptake of
new technologies, and space seces and data, through technology
infrastructures and autonomy in strategic value chains.

In line with the priority of the Presidertect ofa stronger Europe in the world, and with

the strong support expressed by stakeholders in the public consuliaien 60%), the
cluster will pursue increased autonomy in critical raw materials through substitution,
efficiency and recycling and primary production; and wdéelading Europeatechnologies

for climate neutrality and circularity.

Theresearch and innotian priorities that follow are associated with more specific impacts,
while they all contribute in different ways to the three main policy objectives, as shown in the
table below.

Competitiveness and | Climateneutral, Inclusiveness
Autonomy Circular and Clean
Industry
1 Manufacturing Enabling circular and | Skills, SME inclusion,
Technologies locally manufactured | localised
products manufacturing
2 Key Digital Enabling sustainability| Skills, SME inclusion
Technologies in variousapplications
3 Advanced Materials Enabling sustainability| Skills, SME inclusion,
in various applications| Societal engagement
107 https://ec.europa.eu/growth/contistrongerand more-competitivee urindustrypresiderfjunckeropen

2019euindustrydays _en
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4 Emerging Enabling
Technologies

5 Artificial Intelligence
and Robotics

6 Next Generation
Internet

7 Advanced
Computing and Big
Data

8 A globally
competitive Space
sector

9 Circularindustries

10 Lowcarbon and
Clean Industries

11 New services from
Space for the EU
society and economy

ALL PRIORITIES

Enabling sustainability
in various applications

Societal engagement

Enabling sustainability
in various applications

Skills, Ethics, Societal
engagement, SME
inclusion

Enabling sustainability
in various applications

Skills, Societal
engagement, SME
inclusion

Enabling sustainability
in various applications

Skills, Societal
engagement, SME
inclusion

Enabling
sustainability in
various applications

Skills, SME inclusion

Circular Economy

Skills, SME inclusion

Carbon neutrality and
environment

Skills, SME inclusion

Enabling sustainability
in various applications

Skills, SME inclusion

4.Key Research and InnovationOrientations

Key research and innovatidariorities are grouped in two general categoriesE(iabling
technologies ensuring European leadership and autonomy; andic¢g)erating economic
andsocietal transitions (these will be complemented by priorities of other clusters).

I. Enabling technologies ensuring European leadership and autonomy
4.1 Manufacturing Technologies

Innovative manufacturing technologies will contribute to sustainable @nbggor all and

reinforced strategic advantages in terms of increased productivity, enhanced job quality and
reduced carbon footprint. They are also directly relevant for activities in clusters related to

health, energy and mobility. Priorities include:
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- Expanding the creation of new, valadded jobcreationthrough technologgriven
innovations in design, engineering, logistics and-ehlife management; innovative
business approaches, such as customisation and psmEfuite systems; and applications
of emerging technologies such as Al and huradoot collaboration that provide the basis
for improving the quality of jobs.

- Strengthening and creatimglue chains based on digital industrial platforimsnefitting
the production sectors from automotivelaerospace to health and food processing.

- 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 workplacel sets.

- More <circular economy, with produwhsteéuse
manufacturing, de and remanufacturing, including smart recycling,-use of raw
materials, repair and refurbishment.

- Developing bieintegrated manufacturinghrough the combination of disciplines
including fundamental research in biology, engineering, machine learning and
manufacturing and processes such as biomachining, biomimetics, biomechanics; and bio
inspired digital manufacturing.

- Enablinga fAnew waoy, -tbostrustioriwithdlower environmental footprint
throughmodularisationdigital technologiescircularity and advanced materials, as well
asstandards ansafety

These investments should turn manufacturing into a htgeatred, highly flexible and

sustainable enterprise, providing attractive jobs, including in cities and hunban areas;

supporting leadership in strategic value chains; and offering new products for new markets.

The Made in Europe eprogrammed partnership expected to bring a concerted, broadly
based, humanentric approach to these activities.

4.2 Key Digital Technologies

The opportunities from digitisation are immense and are driven by advances in technology,
applications and services around a set of mtama c k s . The EUG6s curren
value chains (e.g. automotive, aerospace, machinery andfoagtp are increasingly
dependent for their competitiveness and autonomy on access to -edijegkey digital
technologies. Mastering their developmend integration in complex systems is vital to a
sustainable, sovereign and competitive Europe.

At the heart of digital transformation is the continuous progress in the key underlying
electronics and photonics components and systems, software technalugdjiesnnectivity
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)}pdmer electronics 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 unprecedendedl$ of computing 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 andagonu(e.g. digital 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 materialglatrugs, and smart energy systems.
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Stronger integration of software with electronic and photonic hardware in innovative
computing architectures and packaging into smart miniaturised systems should be addressed
as priorities.

Emphasis will be put on trusteglectronic components and systems. Embedded security,
reliability and usability, as well as easier programmability, throughout products and services
lifeccycl es, wi | | contribute to citizensd confii

The development of lovenergy compution solutions will also significantly contribute to
higher levels of sustainability.

The increased use of photonics (light based technologies) will open up new possibilities for
end user industry to innovate in new products and services.

Europe can cafalise on its recognised strengths in reliable cyddgrsical systems, in
embedded and staradlone software and complex systems to seize the wide range of
opportunities ahead.

4.3 Advanced Materials

New materials are the key to virtually every globalligmge. 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 trem.

The materials development cycle is long 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 competiBveng needs in global
challenges and respecting regulatory standards. In particular they will need to conform to the
circular economy. In addition, it will be necessary to promote disruptive materials science
that enables solutions at the industrial scileinstance in the form of catalytic systems that

will overcome challenges in current renewable energy systems.

A coherent approach to IHeycle methodologies will assure developing and monitoring a
cradleto-cradle approach, supporting further thenpiple of the European edabel 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 thevameht of
creative professionals to support an Ainnova
way to answer the growing consumer demand for innovative products combining
functionality with aesthetics, and innovative solutions along the cirmdaerials cycle.

To enable uptake by industry, especially SMEs and -stat there is a need for an
innovation ecosystem of materials technology infrastructures, including open innovation
testbeds and pilot lines. These will cover all relevant enabledssarvices needed for
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 investmnts should lead to multifunctional and safe new materials, e.g. comparable to
living organisms, embedded in strategic value chains and radically reducing environmental
footprint.
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4.4 Emerging Enabling Technologies

Fascinating technologies that we confat imagine even a few years ago hold the potential to
revolutionise the way in which we live and work. New enabling technologies will be needed
as current ones become obsolete or clash with planetary boundaries. By exploring the
potential of such technaites at an early stage, Europe 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 atrav pipeline. This will be

done by scouting for transformative research themes, building also on the results of Pillars |
and lll; by exploring their potential for society, the environment and indasttybe driven

by the relevant United NationSustaimble Development Goals. This purpabe/en
exploration will not target specific applications but will focus on the possible effect on the
three broad objectives described above.

Success depends on the combination of disciplines, from fundamental reiseaathral
sciences to engineering, manufacturing and computer learning. Furthermore, radically new
ideas sometimes emerge through interaction of creative people from very different
background, including the civil society. Thigsearch and innovatigoriority will facilitate

and stimulate these interactions by providing opportunitiesmeet, mutually inspire,
cooperate and develop together innovative ideagcial sciences and humanities will also
play a role in envisaging the transformation pathsvay

Examples of technologies include:

Future and emerging materials by desigh wide range of global challenges call for new
materials by design, which are functional, safe, recyclable and sustainable (e.g. new plastics
and polymers, catalysts, coating®ida membranes). This entails a merging of new
characterisation methodologies with modelling, to facilitate the use of artificial intelligence
for the efficient design of new materials.

Enhanced informatioibased technologies inspired by the laws of natmd biology an
improved fundamental knowledge of how living beings function will enable new applications
of biotechnology supporting sustainability.

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

These activities will not only finance collaboratirasearch and innovatigrojects, but also
create fora for networkingreative people from different backgrounds to inspire innovative
ideas, including with citizens. They will also help stakeholders to navigate rapidly changing
environments, for instance by actively transferring ideas and technologies between players
that would not normally interact, or by combinations of different foresight activities (short
term, longterm, sectorial) to prioritise strategic directions while avoiding narrow visions for
the future.

These activities are complementary to Pillar Il actigitiender the European Innovation
Council (EIC). The focus in this cluster is on renewal and transformative potential for
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business and industry sectors addressed by this cluster; and on fostering new ecosystems of
innovation and new value chains. The ad@gtwill combine in an agile way the heavy leng

term investment on industgriven priorities with the exploration of new and potentially
disruptive technologies.

4.5 Artificial Intelligence and Robotics

Driven by increased computing power, the availabiif 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 21sintury. The way we approach Al will define the world 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
whilst ensuing high ethical standards and inclusive apprdd&ffhe EU must also promote

the adoption of principles and global standards which will ensure an ethical approach to the
developmenand use of technologies at both EU and international level.

The objective is to ensure that all citizens will experience the advantages of Al in daily life,
such as traffic optimization and autonomous driving to reduce citizens everyday stress and
drastically reduce the number of road accidents, to truly intultlvbased systems adapting

to human needs, to support them in specific tasks, improving their working conditions, and
making the technology easy to use by all, even theexperts in Al. Also the society as a
whole will benefit from Atbased solutions topdimise the lifecycle of resources (energy,
food, etc.), and make it more environmentally and economically sustainable, from production
to distribution and use. Medical doctors will be able to ask for the support of powerful data
intensive machine learning assist their diagnostic and therapy decisions. Firefighters will
get the support of robots to approach hazardous intervention zones. Overall, progress in Al
and robotics should be fully exploited to bring all its potential benefits to thealtistes, to
address th&lobal Challenges, with direct impact in sectors such as healthcare, agriculture,
manufacturing, energy, transport, and will definitely continue contributing to the European
Industrial Competitiveness. Its potential for reduction of carflootprint should also be fully
exploited.

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 chailge but also a significant business opportunity for
which Europe has a competitive advantage. Europe also needs to deploy ackatrian
ethical and trustworthy Al, which will, whenever relevant, take into account user
requirements to produce udeendly, robust and effective solutions for their application
domaini so that they can be ultimately accepted, and a trademark for Al developed in
Europe.

The challenges in Al and Robotics (embodied Al, one of European strength Al) include
foundational resmch improving hardware (chips for Al, but also mechatronics, and
advanced sensing and actuation for safer, faster, more precise, and more energy efficient

108 communication 'Artificial Intelligence for Europ&' Coordinated Plan on Artificial Intelligence (COM(2018) 795 final)
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robots), algorithms, achieving explainable Al (transparent decision making), adaptive
learning, andimproving smart, collaborative, safe and efficient robots and autonomous
systems. Applied research is also needed to advance and demonstrate technological progress,
meeting the requirements of applications/sectors needs, but also important to drive longer
term research in identifying new scientific/technological challenges. Common Al platforms,
sharing tools and resources for R&D&l in Al, and reinforced collaboration among
researchers are expected to combat fragmentation and foster progress more efficiently
strengthening Europeands position. The supp
will structure the community, foster scientific excellence and make Europe attractive for the
best scientists in Al. Synergies with Digital Innovation Hubs in rigband Al will support

applied research and help disseminating these technologies.

These investments should lead to significant European advances in Al, characterised by
increased societal engagement and huosnred approaches, fostering acceptance with
multidisciplinary approaches and awareness raising through dissemination activities.

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 todahas significant 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 isnerable to 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 dataand manipulation or disinformation are some of the major challenges to
be tackled.

The Internet is a global network of networks and Europe has no choice but to invest further in
research and innovatioto be a leading force shaping its technological anarket
development.

The next generation Internet (NGI) initiative aims to develop the key technology building
blocks and the infrastructures for the Internet of tomorrow, while addressirgydheng
societal and political concerns and service needs, withngancentric trustworthy internet
enabling full connectivity and accessibility, transparent recommendations and collective
intelligence (people, processes, data, content and things) and safeguarding core European
values. It aims at supporting an autonasi@&uropean Internet supply chain, which can meet
the future industrial and societal needs establishing Smart Networks and Services (including
Internet of Things devices and edge computing infrastructures,) and Content platforms. The
initiative addressede innovative immersive, media and business applications supported by
such platforms including through large scale pilots. It also fosters the use of artificial
intelligence along a continuum of novel data infrastructures and services, from cognitive
clouds to edge applications. It builds on a comprehensive strategy including a technology
push and an application/ market/ emger pull, and composed of technological layers with
different time to market cycles. It relies on an agile-gegstem of top Europeannovators

who develop trustworthy internet technologies, with a special emphasis on open source
components.
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Interactive Technologies, including immersive technologies and language technologies,
combined with Al, for example in virtual agents, will sugpitre human centric aspects of
internet and allow for a more inclusive, usgilented/driven and innovative use of computers,
machines and the Internet, bringing opportunities in many industrial and societal sectors and
helping tackle sustainability chatiges.

Distributed ledger technologies, being cros#ting enabling technologies which support
efficiency and trust in organising workflows, validation of transactions and operating
autonomous systems, can enable the development of EU data spaces wbileer@mgp
citizens, public services and businesses to control and share access to data.

4.7 Advanced Computing and Big Data

Today, Europe critically depends on foreign supercomputing technologies that are essential
for scientific and industrial innovatioand its supercomputing supply industry provides only
around 5% of supercomputing resources worldwide, whereas Europe consumes around 30%
of these resources.

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

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

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

Combined with those advances, R&D will be also required fedesigning software,
algorithms, programming modelsjmailations and tools for their integration in novel
computing systems. These could be used for supporting the development -agickegand
industryled pilot applications targeting key industry sectors, but also for public services like
weather forecasig and climate modelling.

Further R&D efforts will also be required for advancing the sbitime-art of extreme
performance data analytics and prediction methods that enable the processing of Big Data
increasing volumes and streams of data that afrore numerous sources at rates that are
growing too fast for traditional computing methods.

While the abundance of data is a core element for computing complex problems and
solutions, it may conversely create problems, in particular as regards thetigmotafc
personal and sensitive data (e.g. commercial data, trade secrets, health data etc.) that need to
be protected by privaegreserving technologies respecting the rights of data subjects and
content creators.

In the same vein, some complex problems @aly 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 data from different sectors and of different types can be seamlessly combined and
exploited acrossectorial and national borders, methodologies and tools are needed to ensure
interoperability and to keep track of the provenance, quality and completeness of data sets.
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Federation of data, especially while processing sensitive categories of data, seditlas
data, can contribute to overcoming some of the challenges, thus contributing to the creation
of a European Health Data Space.

Furthermore, sustainability issues posed by digital technologies should be taken into account,
notably when it comes to ¢henergy efficiency of computing, which should be improved by
several orders of magnitude.

These investments should allow Europe to rely on its own-pégformance computing
technologies.

4.8 A globally competitive space sectoreinforcing EU sovereignty

Research and innovati@etions willfoster the competitiveness of space systenparticular

for ultra-high throughputtelecommunication, support the integration of satellites in 5G
networks, advanced navigation signals and ‘negolution earthobservation. Digital and
automated industrial processes will enable seamless manufacturing for the production of cost
effective space systems including constellations. In the mid to long term, the future space
ecosystem should include hybrid, smart andméigurable satellites, which can be assembled
and serviced directly earbit, with a deorbiting capacity.

EU autonomy in accessing and using space will be reinforcechestttonceptdor reducing

the production and operation cost suchieasability oflauncher components, low cost, high

thrust and green propulsiomicro launchers, new types of payloads and space routes
Opportunities for irorbit val i dat i on torbit O md n satnrda t i 0 n (Al C
contribute to deisk new technologies, concemsd applications. These will be operating

from modern andlexible launch facilities.

EU-funded research will also contribute to critical technologies, space science and missions
and outreach and education activities. Synergies withspane sectors wilbe promoted as
well as downstream exploitation.

The role of quantum technologies in space infrastructure and for-bpaed services will
become more and more important, especially in terms of security, efficiency and reliability
and shall therefore Harther explored.

These investments should lead to globally flexible, reconfigurable and competitive space
assets and services, which can be tailored to evolving customer needs. This will provide the
EU space sector with a global competitive edge, cart&ilbo space industry modernisation

and foster the development of 'New Space' businessystems. This will also contribute to

the EU Space Strategy, enhance the autonomy of the sector and support the overall effort of
the European Union in tackling glabchallenges.
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II. Accelerating economic and societal transitions

4 9 Circular Industries

In a circular economy, the value of products, materials and resources is maintained for as
long as possible and waste is minimised. The EU Circular Economy Ad&iol*™hcludes a

wide range of initiatives for a sustainable, loarbon, resource efficient and competitive
economy. It also relies on research and innovation through the entiogydiéeto prevent

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

1 Design of circularity enablegroducts, 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 &uropean scale;

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

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

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

Circular approaches need to be systemic, connecting people, products and systems. The focus
will be on sectors, products and materials that have the highest impacts and the greatest
potential for enhanced circularity.

These investmentshould reinforce European autonomy, through access to a secure,
sustainable, responsibspurced and affordable supply of raw materials, in particular critical
raw materials (through substitution, resource efficiency, better recycling and a clean primary
production) reduce théependence on overseas handling and processing of municipal and
industrial waste.

4.10Low-carbon and Clean Industries

Energyi nt ensi ve industries have a centr al rol e
reliant on energy andonenergy raw materials, they will need to supply products with zero

net emissions for downstream manufacturing. Deep decarbonisation calls for breakthrough
technologies in all major emitting industrial sectors, in terms of: the underlying production
processes (e.g. for steel, cement and chemicals); substitutes for -gaidymive products;

and decarbonised energy and feedstock.

By 2030, Europeods regions should benefit f
producing sustainably with zero greenhesiggas and polluting emissions and zero waste
while being globally competitive.

109 COM(2015)0614
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The required technologies include process and heat electrification, switch to decarbonised
energy and feedstock, CO2 capture and usage, catalysis and artificial photosynthsts

heat recovery, and materials foruge and recycling, all of which need to be developed and
demonstrated in industrially relevant or operational environments before the first market
deployment in the EU.

Industries will need to coordinate innoiets and investments in clean energy systems, 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 which waste and emissions would be either 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 enswe flexibility in energy and feedstock utilisation, 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 intelligerbased technologies. Lo#gsting
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 besiness models, skills, and financial solutions;

and need to be developed in conjunction wit|
energy transitiond under the Cluster O6CIl i mat

By 2030, these investments should leadtlarge set of industrial plants in several 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 econom.

AHubs for Circularityodo should be created as
and public facilities within a particular region or a group of municipalities, achieving more
circularity and carbon neutrality in their use of resources, Vidutesting the competitiveness

of the EU industry in the global landscape.

The coprogrammed partnerships Circular and Clirmageitral Industries and Clean Steel are
expected to bring Broadbased approach to these activities, and those related to thiarcirc
industries, capturing in particular the full potential of industrial symbiosis.

4.11 New services from Space for the EU society and economy

Research and innovatiaactivities will prepare for thenext generatiorand application®of
European Global Navigation Satellite Syste@alileo/ EGNOS)which will provide precise
positioning, navigation and timing This will make intelligent mobilibgnnectivity and
infrastructures a realifywhilst ensuringa nonrdependent and sustainalsepply chain, and
integration with other technologies such as 5G.

Research and innovati@ctivities should support core servicegtod European Union Earth
Observation SysteniCopernicus) to develop new service elements or products, thematic
crosscutting applications and highuality, wellvalidated and eastp-use products and
information to respond to different user communities for a European and global uptake,
areas such as climatritigation, monitoring GHG, environment, includifgctic regions,
agriculture andurban planning, security, etc. These will rely on innovative and evolutionary
data and information infrastructures and services.
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Further developments in sensors technologras$ 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 necessary to ensure the security of critical
infrastructure both in spa@and on Earth foBpace Situational Awareness (SSA)

Research and innovatioactivities will support user equipment and system solutions for
space and ground infrastructdoe Satellite communications for EU governmental actors
(GOVSATCOM) as well as cizens and businesses

The potential of the downstream segment of the space sector is not yet fully exploited, in
particular with EGNSS and Copernicus. Key applications such as Galileo secttieneeal
high-accuracy positioning for automated transport, Cojges earth observation on polar
research and natural disasters, services for environmental monitoring systems, migration,
agriculture can help tackle global challenges, create-$kdled jobs and open up new
market opportunities for businesses. Syresdietween Galileo/Copernicus will be reinforced
and the availability of space assets and data from other organizations (e.g. EUMETSAT,
ESA) better exploited.

These investments will provide EU citizens, companies and public authorities with a wealth
of downstream applications benefitting from more accurate positioning &navigation services,
higher resolution earth observations that will cater for digitalized mobility, climate and
environment as well as more efficient and new emergency and security services.

The objectives stated under this section and under section 4.8 A globally competitive space
sector reinforcing EU sovereignty will be pursued jointly with the European Agency for
Space Programme (currently GSA), in close coordination with the Europeaa Agancy

and national space programmes, in mutually supportive and complementary approach. The
development of StrategiResearch and InnovatioAgenda will be encouraged (e.g. on
competitiveness of the space sector and access to space) together witleripenee of a
coherent overall agenda that can answer the challenges of the future single Space Programme.
Actions favouring openness and widening to new actors in space (e.g. New Space) will be
considered, which have the potential to open up new posissiln Europe. The framework

to support space education and public engagement to attract young talents and provide
appropriate skills will also be investigated.

5. European Partnerships

Considering that Eur opeds ilcanpeitors, y partisulai nv e st
in high-tech areas, and taking into account the need to accelerate the industrial transformation

to climateneutral and circular industries, this cluster will be instrumental in mobilising
industry and leveraging greater puldied private investment towards common goals.

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

1 Made in Europe (cprogrammed)

1 Key Digital Technologies (possible institutionalised Partnership based on Aicle
TFEU)

1 Photonics (cgprogrammed)

Artificial Intelligence, data and robotics (gwogrammed)

1 Smart networks and Services (possible institutionalised Partnership based on Article
187 TFEU)

=
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HPC (possible institutionalised Partnership based on Article E&UY

Circular and Climataeutral industries (eéprogrammed)

Clean Steel (cprogrammed)

Metrology (possible institutionalised Partnership based on Article 185 TFEl$o
relevant for clusters 1, 3, 5, and 6 Globally Competitive Space Sydfemns
programmed)

= =4 -4 -4

A partnership approach for the proposed priorities would be more effective compared to
traditional calls because they would ensure industries working together across sectors and
value chains, based on predefined targets. This is-eequsite for achieving, for instance,
circular economy goals, where cressctoral cooperation along and across vahan
cooperation is vital. Partnerships, in particular those impacting climate change, should also be
able to reach out at international v

In addition to the support to the abovementioned European Partnerships, the Cluster 6 will
collaborate with relevant EIT Knowledge and Innovation Communities (KICs), notably EIT
Raw materials, EIT Manufacturing and EIT Digital.

6. International Cooperation

The cluster will emphasise multilateral cooperation in areas of common interest, in pursuit of
a level playing field, reciprocity and common standards through industrial and policy
di alogues, and al so hi ghl i bilitynotehlyr opeds str on

1 Materials safety methodologies and standards, aiming at harmonised approaches, e.g. for
nanosafety and safey-design.

91 Circular economy and climatgeutral technologies, to support global sustainability and
European industry, including ahmonised approach to materials life cycle assessment
(Acircularity by designo).

1 Common standards and interoperability, including in the regulatory context of
manufacturing technologies, digital technologies and Artificial Intelligence (focussed on
ethicsand data);

1 On Space, dialogues are held on a regular basis with a number of countries. Copernicus
has developed a number of agreements for mutual data exchange and promotes
cooperation with Framework Programme Topics with these international cooperation
patners.
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ANNEX 5 - 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 asqunaity of the services that these sectors
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 <landte
environmendfriendly, smarter, dar, more resilient, inclusive, competitive and efficient
(minimising possible rebound effects). The overarching driver is the ambition to achieve
climate neutrality in Europe by 2050, entailing decarbonisation of the energy and transport
sector by 2050 ahe latest, while, at the same tinemsuring the security of energy supply

and boostingt h e s eompettivenads, givethat both sectors represent an important
share of GDP and jobs in Europe, that the transformation of these sectors offers tusmendo
business opportunities on a global scale, and that the services of both sectors represent major
cost factors for businesses and households alike and are indispensable for-Heengeihd

quality of life of citizens and the competitiveness of the Ream economy as a whole.
Actions will therefore support directlthe implementation of the Paris Agreemerite
European Green Deal aftl policy priorities in the areas of climate, energy, and mobility,

and contribute to creating more and better joascelerating industrial transformation and
generating innovatiobased and inclusive growth.

Energy and transport sectors are vital for the European economy, for the mobility of people
and goods and for affordable and sustainable energy supply for Europieens. 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 part of greenhouse gas emissions iklthiethe energy sector representing 54 %,

the transport sector 24 % of EU greenhouse gas emissions it'2@&b6decoupling their
environmental impacts from economic growth and achieving deep decarbonisation of these
sectors is crucial. A®reseerbytheEur opean Commi s s i 'A@léas Plan¢étr at e g
for All''YL, 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 expandindalpal markets for 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
change and strengthening a concerted global response in the framework of the Paris
Agreement. In this context, the European Commission presented in November 2018 its

110 https://ec.europa.eu/eurostat/statisézplained/pdfscache/1180.pdf
111COM(2018) 773 final, A Clean Planet for all
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straegic vision'? for achieving netero greenhouse gas emissions by 2050. Thetkmngy
strategic visioroutlines a vision of the technological, economic and societal transformations
required to achieve climate neutrality, and ensuring a socially fair icansitat does not
leave any EU citizens or regions behind. Commission Presaliectt von der Leyen
emphasised the commitment of the EUdnnounced the ambition for the EU to become the
wor | dos fneutradregionby 2058a t e

Research and innovationill heavily influencethe speed at which this transition can take
place, directly affecting the associated costs, impacts arlzbroefits, such as better air
quality, increased employment, social inclusion, sustainable resource mana@echashing
biodiversity) and reduced dependency on fossil fuddeyond the inevitable social
transitions and lifestyle changeskay contributionto success ithe developnent ofa wide
portfolio of i from a lifecycle perspectivei costeffective and efficient ahonfree
alternatives for each GH@&mitting activity often in combination with enhanced sector
coupling, digitalisation and system integration. The rate at which EurdRE&EARCH
AND INNOVATION actions succeed in developing, upscaling, implementingl an
commercialising such innovative solutions
existing and newly emerging industries.

In the medium termEU legislation undethe Energy Union Strategy provides the regulatory
framewor k for a AB0igeenhonsg gat lkemissidh Udblsction? tafiged
decrease by 40% compared to 1990 le¥@ls in a costefficient way, including the EU
Emission Trading Schem&nd national targets. Sectoral EU legislation, such as the Clean
Energy for All package and theé2in 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 technologies to market readiness and feed the innovation
cycle with discovees 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 transformatiomarignise impact. In the
energy area, the Strategic Energy Technology Plan {3&f) helps align research and
innovation between the private sector, the Commission and Member States: @indience

for the transport sector is provided by the Strategan3port 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 Inoovagenda (SRIA).

Activities in this cluster will contribute to miipple 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 Communities), and SDG 13 (Climate
Action). In addition, SDG 3 (Good higa and weltbeing), SDG 6 (Clean Water and
Sanitation), SDG 8 (Decent work and economic growth), and SDG 12 (Responsible
production and consumption) will be positively impacted.

112C0OM(2018) 773 final, A Clean Planet for all
113 Additional targets are set fonergy efficiencyi an improvement of 32.5% by 2030and for renewable
energy which should provide for at least 32% of the final EU energy consumption by 2030.
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3. Targeted impacts

The long term targeted impact of this cluster correspaticectly to themain objectivef

fighting climate changewhile at the same time improvinpe sustainability securityand
competitiveness of the energy and transport industry as well as the quality of the services that
these sectors bring to citizeasd society at largeActions will aim to provide the basis for
shaping the necessatgchnological, industrial economic and societal transformations to
achieve climate neutrality in an inclusive and socially fair way and to contribute to creating
more and better jobs.

The strategic plan focuses on targeted impacts across the variousfphe<luster. These
include:

1 Achieving an advanced knowledge base in climate science that can guide the
development of required policy measures and-dod zerecarbon technologies
essential to catalyse the transition to a clinreatral emissions ecomy and society
and for adaptation to the unavoidable climate change impacts

1 New crosssectoral energy/transport solutions enabling both the clean energy transition
and the decarbonisation of transport.

1 Achieve cleaner, more secure and competitive ensugply, notably by boosting cost
performance and reliability of renewable energy solutions and by making the energy
grid more flexible and secure.

1 Support decarbonisation, create inclusive growth and employment in Europe, bring
down costs for consumers angiduce our energy import dependency by developing
energy efficient demand side solutions.

1 Significantly contribute to netero greenhouse gas emissions and reduced air pollutants
in and across all transport modes achieving at the same time strengtiiebed
competitiveness of the European transport sector, through the development of new
technological solutions in all transport modes.

1 New, affordable smart, inclusive and sustainable mobility services which will result in
significant safety, environmenfaeconomic and social benefits such as reduced
accidents, decreased congestion, reduced energy consumption and emissions of
vehicles, increased efficiency and productivity of transport operations, 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. Keyresearch and innovatiorOrientations

The energy and mobility sectors are closely interlinked and face many common challenges.
An integrated approacis needed to maximise synergies and cfeddlisation across these
sectors. For example, research and innovation actions aiming at reducing cost for hydrogen
generation and battery capacitythereby fostering competitive European value chéins
would kring pivotal change benefiting the clean energy transition and the decarbonisation of
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transport at the same time. Similarly, an integrated approach, encompassing energy, mobility
(and other sectors), is essential making urban transport and energy systenesficient and

clean thus improving the quality of life in cities and communities. Clersiisation between
different industries can also lead to the emergence of new solutions to support the efficient
transition to a nexero greenhouse gas emiss@tonomy.

Figure 3 illustrates the need to not only develop a wide range of advanced low and zero
carbon technologies, but to organisesearch and innovatioactivities from a system
perspective, by working on solutions (e.g. electrification, storage, a@bon fuels, carbon
neutral communities and cities) across sectors such as energy, transport, infrastructure, and
buildings. Infrastructure, network development, digitalisation and skill development of the
workforce are key enabling factors for decarisation, as well as to enhance security, safety
and efficiency of the energy and transport system and the built environment. In addition,
climate resilience and climafgoofing of infrastructure help the EU with climate change
adaptation and the relatesbciceconomic transformation. Moreover, there is a need to
optimiseresearch and innovatioactivities from a value chain perspective, to support the
circular economy and to reduce environmental footprint and pollution arising from different
stages.

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 context of decarboniking éhe
economyand go for a full circular economyhe Horizon Europe proposal [2018/0225
(COD)] identifies a number of research and innovation priorities within the fields of climate,
energy and mobility allows:

4.1 Advance climate science and solutiofigr a climate neutral 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 knomigdbase that is user centric and can guide the development of
policy measures and lewand zerecarbon technologies are essential to catalyse this
transition. User guidance is importantt ramly to support the mitigation of climate change
but also to be mpared to adapt to its 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
decarbonisatiorpathways. Therefore, addressing this challenge will involve fomplea
advancing efforts of the climate science community to perform research that furthers our
knowledge(e.g. through contributing to IPCC reportejoses knowledge gaps, deveddpe

tools that support decmi makers, andssessethe societal impact oflimate changethe
necessary social transformatiand the technologies required for a foarbon transition.
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Targeted impact Impact will be generated along three main research and innovation
objectives. The first objective is to accelerate climateoadgiboth mitigation and adaptation)
uptake globally in line with the Paris Agreement and the SDGs, by improving knowledge of
the climateearth system and by proposing and evaluating solutions fortshmedium and
long-term systemic impact. Eh second gbctive is to contribute substantially to key
international assessments such as the Intergovernmental Panel on Climate Change (IPCC)
and the Intergovernmental Sciereelicy Platform on Biodiversity and Ecosystem Services
(IPBES). The third obgive is tostrengthen the European research area on climate change.

Potential research challenges and tdpfcs

1 Build a userdriven knowledge base (including statethe art climate projections and
predictions at appropriate scales) that informs human respogkd &b change;

1 Produce actionable science and information management tools to share and engage with
stakeholders and inform decision making;

1 Design coseffective netzero greenhouse gas emission pathways compatible with long
term transitions and the PaAgreement goals;

1 Spearhead the development of climate services and desigoport tools and
methodologies to inform adaptation decisions at local, regional, national and global
levels, and evaluate adaptive capacities and limits;

1 Incorporate and furtmeadvance research in social science and humanities, including
behavioural science methodologies, integrated assessment modelling, and expertise to
assess impacts, opportunities, challenges, incentives and requirements of action in support
of a just trangion (in synergy with cluster 2).

Implementation Potential research challenges and topics will be addressed through
collaborative research and innovatioactions, with international cooperation wherever
needed. The European High Performance Computingsinfrcture can be an enabler for
developing the next generation of climate models.

Since climate action is mainstreamed across Horizon Europe, actions specifically related to
climate science and solutions should target challenges that cannot be addiegsedeby
elsewhere. Therefore, there should be synergies with other parts of Horizon Europe (HE) and
other programmes to ensure the knowledge generated by climate science research are tested
and implemented.

4.2 Crosssectoral solutions fordecarbonisation

The energy and mobility sectors are closely interlinked and face many common challenges.
Citizen® s u mmpdoinvblvementis centra for achieving the transformation to a
decarbonised societfurthermore weneedan integrated approacto maximise synergies

and crosdertilisation across sectorSuch approacks essentiafor making urban transport

and energy systems more efficient and clélans improving the quality of lifeni cities and

114 For all research and innovatiareas, the planned actigis shold not beconsiderechs comprehensive nor
limitative
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communities.Crossfertilisation between different industries can also lead to the emergence
of new solutions to support thefficient transition to a netero greenhouse gas emissions
economyFor example, research and innovation actions aiming at reducing cost for hydrogen
generation and battery capacity thereby fostering competitive European value chéins
would bring pivotal change benefiting the clean energy transition and the decarbonisation of
transport at the same time.

4.2.1 Establish a competitive and sustainabiefBean 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 roahnsport sector, affordable, durable, {felsarging
batteries with high capacities are an indispensable enabler forslzatpe deployment of
electric vehicles. In shodistance waterborne transport, a switch to battery and hybrid
propulsion would enabldecarbonisation and a reduction in harmful emissions. We also need
to assess the potential for leteym 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 tewdlogies. There is therefore an urgent need for the EU to
invest in the development of an EU battery value chain based on beyond thod-Hiatart
technology.

Targeted impactTo support the development of a wedidss Eurpeanresearch and
innovationecasystem on batteries, by advancing the state of the art of battery technology in
terms of material availabilitycircularityand recyclability, cost, performananergy density,
safety, user convenience, speed chargingeandonmental (and carbenfootprint along the
value chain, with a view towards establishing a competitive, circular, and sustainable
European battery manufacturing value chain.

Potential research challengeBhe entire value chain should be covered froraterials,
electrochemistry, cells design (with a view to-use, selrepair and recycling), cell
manufacturing and cover both for mobile and stationary (e.g. redox flow) applications.
Research topics such as innovative materials, advanced cell mannéaatircular economy

and recycling (cluster 4), batteries, battery management systems, safety and standardisation
through prenormative research should be integrated in this work stream. In terms of TRL
levels, both enhancement of clasemarket Ltion technologies, as well as new promising

and longetterm breakthrough technological solutioh'$ should be included.

Implementation In order to develop a coherent, cradsster (e.g. for materials,
manufacturing) and strategic battery research programme, eahdnce leverage and
industrialisation of research results, it is proposed that this stragsgiarch and innovation
area is developed through a-pagrammed partnership with industrial players and the
research communitystrong coorthation/cooperatin with other relevat partnershipsvill be
essential. International cooperation is key to improving the worldwide sustainability of the
entire batteries value chain.

115 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’).
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4.2.2 Strengthen the European value chaiméarrzerocarbon hydrogen and fuel cells

Challenge Nearzero carbon hydrogen and fuel cell technologies offer a major
decarbonisation pathway for energy, transport and industry. Hydrogen offers significant
potential for largescale, longterm storage of renewable energy. There is a growingestte

to use hydrogen in ergy- and carboantensive 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 @y eaerier in the transport

sector, in logistics and in the heating sector. In order to achieve-deaie deployment,

major advances are needed to be achieved in terms of cost, performance and convenience for
the supply, infrastructure and demand sid@melogies.

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 suppligain.

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 saf®st and energaefficient transport, storage and
provision of hydrogen and hydrogeich energy carriers, incl. loifterm, largescale
storage of hydrogen as energy buffer.

1 Demand side technologies (including fuel cells) to produce power and/or heat for
mobile and staticary applications. In the transport sector, focus on long range, -heavy
duty road freight, rail, and waterborfi&

1 Life-cycle analysis for the design dbw-emission, energyand resourcefficient
hydrogen supply chains.

ImplementationBuilding on the exishg Joint Undertaking tiis proposedhat this strategic

research and innovatiosrea is implemeted throughan institutionalised partnership with
strengthened industrial participation combining public and private financial resources across

the value chai, to develop a coordinated p&miropean approach. International cooperation

will be establishedh particular through the Mission Innovation Challenge on Renewable and

Clean Hydrogenand supported by dateral international cooperation wheappropriate.
Synergies wil/| be sought wit hantdh ec Foddatsktre ro o [
Natural .Resourcesbo

116 Hydrogen applications in aviatiowill be addresseseparately imesearch and innovatioelated to aviation

103



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 approaches to (re)design our spaces/cities, incorporating regenerative
paradigms with a focus on new energy & mobility systems with integrated mass transit,
supprted through usdriendly and secure digital service€o-design and careaton
approaches withand for society can help ensure uptake and deployment of solutions.

Targeted impactincrease the overall energy and resource efficiency as well aéirttege
resilience of Europeds <cities augosthesseoantnuni t i
citizens in a holistic fashion (including business and operating models, financing issues,
public sector innovation, incentive structures and social innoyabgntargeting mainly
infrastructure (including green infrastructure), mobilityvsees and energy systems. Improve

air quality, resilience of energy supply, intelligent mobility services and logistics, liveability

and accessibility of cities, comfortakded affordable housing as well as the exploitation of
relevant European technolegiand knowledge.

Potential research challenges

1 City/district energy systems and mobility towards the-wde deployment of low
carbon, Positive Energy Districts, Ener@pmmunities and zeremission mobility and
logistics by 2050;

1 Quality of life for the citizens through demabdsed, accessible, inclusive and safe
mobility and logistics, people's lifestyles and their impact on energy consumption and
resources, urban satiinnovation, cities' and communities circular and regenerative
capacity,

1 Naturebased solutions and circular material, reducedchfde environmental footprint
and pollution in cities;

1 Urban land use and integrated planning, including governance pabtic 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,litjobvater, urban
planning, etc.), fuelled by latest ICT (Artificial Intelligence, Internet of Things, new
computing paradigms, etc.) and (open) data governance models (including new business
models). Robust and effective financing solutions and busimes$els to increase
investorso6 confidence.

Implementation Potetial research challenges and topics will be addressed through
collaborativeresearch and innovatioactions, and/or as part of a potential crosster

Horizon Europe Missionor a potential ne partnership Additional s/nergies will be
examinedwith other EC-funded projects with large stakeholder platforms and the co
programmed partner shi p A Bulntérnatioeahcodperationgemnt an
be pursued withthird countries andegions with an expanding market for sustainable
technologies.
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4.2.4 Empowering citizens to engage in thensformation to a decarbonised society
Challenge Sccietal transformation is embedded in broader societatls and hence depends
crucially on thebuy-in of citizens, beyond technological asp&atsling new and better ways
to invol ve Eur op-e€db®n transition,anehe slesignn implémentatioo of
the policy measures, and for creating amim situations for consumers and producers,
network providers and investoistherefae of critical importance.

Targeted impactReducé energy consumption and related emissiomghe energy and

transport sectomMore involved citizens will help devise novel and original business models

and faciltate sustainable finance. So@oonomic research can provide mechanisms that are

more effective for engaigg and empoweringitizens to participatén decisioamaking. This
willfacilitate the transformation $2050&limdi® car bo
targets.

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 habitdifestyles towards decisions and the adoption of sustainable
practices at domestic levels;

1 Develop and demonstrate technologies, tools and business models based on multiple (also
norrenergy) user benefits, for optimising energy and resource flows.

9 Developand enhance met hods o f-termieteiggamct@rspor n g a g ¢
investment planning antansition policies. Develop new participatory models to engage
citizens in investments of clean energy projects;

1 Sociceconomic and interdisciplinary erch on requalification of workers currently in
carbonintensive sectors and building new employment opportunities targeted towards the
needs of the transition to a decarbonised society.

Implementation Potential research challenges and topics will be addressed via collaborative
research and innovatipmcluding citizerscience/useled innovation approaches. A close
cooperation with building and city relateglsearch and innovatianitiatives acrosslifferent

parts of Horizon Europe will ensure complementarity. Actions will be closely coordinated
with the Clean Energy Transition part of the LIFE programme (ZW2I7) which focusses

on policy support and market uptake actibriernational cooperationan be pursued with

third countries and regions where advanced EU approaches can support implementing
climate mitigation objectives.

4.25 Foster emerging breakthrough technologies and climate solutions

Challenge:Although the contribution of a wide range of technologies to decarbonisation is
already foreseeable, Etésearch and innovatigmrogramming should also leave room for
unanticipated emerging and bredkough technologies with a high potential for
decarborsation. Research inthis area can be technological in nature but needs to be
accompanied with assessment of environmental impact, social and economic impacts, and
possible regulatory needs. Examples of such aasgde in the areas of.imct conversion

of solar energyo liquid fuelsand artificial photosynthesis; soldriven chemistry, direct air
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CO capture and storage (DACCS); methaapture andracking; sustainable production of
synthetic fuels from renewable energycluding nonrhydrocarbons such as ammagnia
disruptive transport technologies, etc.

Targeted impactThe emergence ofinanticipated and/or the sufficient development of
emerging zergreenhouse gas and negative emission technologies, including, inlptralle
assessment of their technological and economic potential, as well as their environmental
impact, social acceépnce and possible regulatory needs.

Implementation This research and innovatigriority will be implemented through a mix of
nonprescrptive and open approaches, in order not to exclude relevant future frontier
technologies and keep flexibility and more targeted suppohighly 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 gagmissionsenergy system centred on
renewables

The transition of the energy system will rely on reducing the overall energy demand and
decarbonising the energy supply siResearch and innovatiaactions will contribute to
making the energy supply side cleaner, more secure and competitive, notabbobtyng

cost performance and reliability 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. Innovatignergy storage solutis can play an
important role in this respect. To reduce £&missions from the power and eneigiensive
industry sector, solutions for capturing, utilisation and storage of @CQUS) will be
matured. To accelerate technologipebgress along the valwhain and maximise EU added
value, EU support should be developed and implemented in sywétlggational initiatives

| everaging actions in support of the priori
Technologies Plan (SEFlan) for its 10 Kg Actions’.

4.3.1 Achieve global leadership 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 thenzisgion taget.
Renewables providalso major opportunities for the decarbonisation 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 domjebsc While
efficiency improvements for the more established renewables, such as wind energy,
photovoltaics or bioenergy, are envisaged, a further diversification of the technological
portfolio is also needed to support the clean energy transition. Rieleefuals, including
syrthetic and biofuels provide lortgrm solutions for the transport sectors, in particular for
applications where fuels with high energy densityery large fuel quantitiesre requiredio

redue the carbon footprint of these sectors

Targeted impactTo foster European global leadership in affordable, secure and sustainable
renewable energy technologies and services by improving their competitiveness in global
value chains and their position in growth markets, notably through the diversification of the

117 https://setis.ec.europa.eu/actignsvardsimplementingintegratedsetplan/implementatiomplans
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renewable services and technology portfollm provide sustainable solutions fspecific
transport needs in aviation, shipping, or heavy duty road transport, for the heating/cooling
sector, and in the heavy industry, within an overall circular economyepbitsynergy with

the bioeconomy.

Potential research challenges

1 Develop disruptive renewable energy and fuel technolpgiésstructuregand systems,
including the use of new materials, for existing and new applications and breakthrough
solutions;

1 Improve efficiency, competitiveness, sustainability 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 solutions and fuels allowing high penetration in the
energy system;

1 Significantly expand renewable solutions and fuels in sectors other than power
generationincluding transport

1 Develop solutions to integrate renewabléfciently within the existing energy system
infrastructure

1 Create synergies alustainabldioenergy with bieeconomy and other industrial sectors,
in particular for new sustainable feedstock development and through the development of
integrated bierefineries.

Implementation Potential research challenges and topics will be addressed through
collaborativeresearch and innovati@ttions. Actions on biofuels will need to be coordinated
crosscluster with activities of cluster 'Food and Natural Resourktgstnational cooperation

with other technology leaders will be pursued where relevant (in particular through the
Mission Innovation initiativeand btlateral cooperation with strategic partner counjries

4.3.2 Develop flexible, zero greenhouse gas siosand citizercentred energy systems and
grids
Challenge Decarbonisation, cosiffectiveness and affordability, security and stability of
supply and other objectives of the clean energy transformation depend on an efficient and
effective network manageent and optimisation, leading to increased demand response and
the ability to integrate higher shares of variable renewable energy (at all voltage levels).
Exploiting synergies between different electricity, heating and cooling networks, gas
networks, trasport infrastructure and telem 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 reable more interaction and optimisation between producers, consumers,
networks, infrastructures and vecterssuring the costffective uninterrupted and affordable
supply of energy to households and industries in a scenario of high penetration of variable
renewables and other new l@arbon energy supply.

Potential research challenges:
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1 Technologies and tools, including the use of Internet of Things and Artificial Intelligence,
for electricity networks to integrate renewables and new loads, including ilikgxib
solutions for managing electricity grids and Fauropean energy network management
approachesncluding improved crosborder cooperation in the transmission 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, in the context of a digitalised and -sg@oere energy
system, relying also on Ebpecific technologs (e.g. encrypted Galileo services);

1 Develop/demonstrate techniques to use gas infrastructure to transpadrimon gases,
including hydrogen;

1 Integrated local energy systems, microgrids and modular solutions;

1 Innovative grid services through demamrdponse, storage and srradhle production of
energy from renewable sources.

Implementation Potential research challenges and topics will be addressed through
collaborativeresearch and innovatioactions. Leveraging more investments and a better
coordiration with national funding programmes may require a partnership approach.
International cooperation will be pursued where relevant, both with other technology leaders
(in particular through the Mission Innovation initiative) and with countries/regionls wit
expanding markets for advanced sustainable energgnsyechnologies.

4.3.3 Develop carbon capture, utilisation and storage (CCUS) solutions for the power sector

and energyntensive industries
Challenge:Carbon Capture, Utilisation and Storage is a major. €@ission abatement
optionthat holds great potentiabif the power sector and especially for industries with high
process emissions such as cement and steel. It is alsgpartanttechnologythatallows the
production of large volumes ofearzeroc ar bon ( 6bl ue6) hydrogen f
sufficient renewable (6green6é) hydrogen beco

Targeted impactTo accelerate the development of CCUS as a @@ission mitigation

option in eéctricity generation and industry applicets. This includes CCS in combination

with bioenergy (BECCSyhich, combined with appropriate land use,caesul t i n Oneg
CO: emissions. It can also address the conversion aft€Products either to replace the use

of fossil fuel feedstock (i.e. production of synthetic fuels) or to store it for a clirakeant

ti me horizon (e.g. mineralisation), in coll a

Potential researcthallenges

91 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 best practices and public
engagemsat);

1 Feasibility studies for the development of CC(U)S hubs and clusters;
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1 Improving the CQ balance and energyegormance of C@conversion to valuadded
products.

Implementation Potential research challenges and topics will be addressed through

collaborativeresearch and innovatianc t i ons, i n particular with
Space' which includes industrial CCUS applicationsinthpcoo gr ammed partner s
carbon and <circul ar I ndustr i es Oboth with bteer nat i o

technology leaders (in particular through the Mission Innovation Carbon Capture Challenge)
and with carboantensive technology followers to enhance the EU energy and climate
diplomacy.

4.3.4 Develop flexible and efficient energy storagkitions

Challenge Capturing excess electricity and heat to use it at a later point in time is an essential
requirement for the costffective and secure transition of the energy system. Chemical,
mechanical, electrical and thermal storage solutionsinatease the flexibility of the energy
system and complement the research and innovation areas of batteries (area 2.2.1) and
hydrogen (area 2.2.23% More than 50% of our energy use is thermal energy. Therefore,
thermal energy storage enables a higheilizatibn 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 challengésr 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 thermahergy storage for domestic applications of storage
periods typically up to 4 weeks long;

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 renewable saueces
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 soluticdhg grid;

Implementation Potential research challenges and topics will be addressed via collaborative
research and innovatiorActions will be developed in complementarity with other areas
addressed in this clusténternational cooperation will beupsued where relevant, both with
other technology leaders and with countries/regions with expanding markets for advanced
energy storage systems aedhnologies.
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4.3.5 Leverage more public and private investments in clean 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 alignesearch and innovatiagendas in dedicated areas stimulating
Member States to coordinate national programmes and to pool funding across borders. Given
the scale of theesearch and innovatianvestments needed, this leverage effect on public
and private funding towards joinmesearch and innovaticarctivities in support of the clean
energy transition should be intensified. The proposetlueded partnership would deepen

the transnational integration in thematic areas of joint interest.

Targeted impactLeverage public and mate funding towards jointesearch and innovation
activities and necessary accompanying measures in support of the clean energy transition,
and coordinate national and regional research programmes with the aim to create trans
national integration in theatic aeas of joint interest within the European Research Area.

Implementation The proposed ctunded partnership would build on the work already
carried out in the SEPlan 1 i.e. definition of common targets and creation of
Implementation Plans endorsbyg Member States and leverage public and private funding
towards jointresearch and innovatiaactivities. The proposed danded partnership would
integrate the existing support into a larger, more efficient and more ambitious system.

4.4 Develop demad side solutions to decarbonise the energy system

Research and innovation actions aiming at fostering demand side solutions and improving
energy efficiency are among the most cost effective ways to support decarbonisation, to
create inclusive growth andmployment in Europe, to bring down costs for consumers, to
reduce our import dependency and redirect investments towards smart and sustainable
infrastructure. The transition to a decentralised and decarbonised energy system will greatly
benefit from the us of smart, digital technogies which will enable buildings and industrial
facilities to become intesctive elements in the energy system by optimising energy
consumption, distributed generation and storage ane-vis the energy system. They will
alsotrigger new business opponities and revenue streams forgaded, innovative energy
services which valorise energy savings and flexible consumption.

4.41 Achieving a highly energefficient 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%f energy consumption and 36% of £émissions in the EU. Enabling
costeffective energy renovation of buildings is a t@search and innovatiasbjective for

the EU which can lead to significant energy savings and bettaryitle resource efficiency.

This, together with ghanced interactions of buildings with the energstem and between
buildings, opens up a significant decarbonisation and employment potential.

Targeted impactDelivering the technology and soeeconomic breakthroughs necessary to
achieve the full decarbonisation of the building stock by 2050 thronghggefficiency,
renewables, digitalisation and smart operation of buildibgaring in minduser needs and
the need to move towards climate neutrality in the longer swell asto limit the life-
cycle environmental impacts of buildings.

Potentialresearch challenges
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This intervention area will primarily focus on the decarbonisation of buildings and on the
contribution of the 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 zemergy performance level, also
taking into account environmental htg/cle performance;

1 Digital tools for design, monitoring droptimisation of energy performance of buildings
and technical equipment, taking into account-@ifele environmental performance,
health, accessibility and comfort criteria, ensuring synergies with relevant policy
initiatives (e.g. smart readiness inalier under the Energy Performance of Buildings
Directive)

1 Costeffective integration of renewables at buildingnd neighbourhooelevel, energy
demand flexibility, integrated heat and electricity storage (including EV charging) and
energy symbiosis (e.glectricity and heat exchanges) with industrial zonings;

1 Sociceconomic aspects of innovation (e.g. business models, costs & affordability,
accessibility, user behaviour and acceptance);

1 Life cycle approaches integrating resource efficiency, circularna@uy and
environmental impacts (e.g. biodiversity, natural resource depletion, new materials,
carbon footprint).

Implementation Potential research challenges and topics will be addressedghhrou
collaborativeresearch and innovatioactions. Synergies Wilbe sought in particular with
cluster 6Di gital, I ndustry and Space' on a
materials and circular economy. Furthermore, cooperation with other cluster on life cycle
approaches, optimisation of accessibilitgfety, comfort, welbeing and health in buildings

will be essential and addressed inapco o gr ammed partnership on O
constructiono

4.42 Support industrial facilities in the energy transition

Challenge Industry has a key role itme clean energy transition, and also needs to become
climateneutral by 2050 while remaining competitive at global level. This needs to ge hand
in-hand with an industrial transformation towards a circular industry. The efficient use of
energy and resoursewill be optimised at all levels: at plant, industrial hub and energy
system level. This priority, which focuses on the interfaces of the industrial plants and hubs
with the wider energy system, will therefore b i mpl emented jointly wi
industry and spaced (cluster 4)-carbdnredetggt ry W
sources, either produced locally or procured via electricity and gas (including hydrogen)
grids. Through flexibility and emand response, industry will also contrébt the stability

of energy grids supplied with a growing share of variable renewable sources.

Targeted impact Enable competitiveness and carbweutrality of industry through the
integration of renewable and legarbon energy sources and timisation of energy flows
across integrated industrial installations and the wider energy system.

Potential research challenges
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1 Develop and demonstrate technologies, planning and modelling tools and infrastructure
for optimising the energy flows (e.@lectricity, heat, Hydrogen) between industrial
plants/hubsincluding portsand the energy grids, so as to enable contribution to the
integration of RES, energy efficiency and stability of energy grids;

1 Develop and improve technologies to use industrials e ener gy (heat,
including its conversion to other energy vectors, so that it can-bemenercialised in
the energy system;

Implementation Potential research challenges and topics will be addressed via collaborative
research and innovatiorTo ensure complementarity across different parts of Horizon
Europe, these will be addressed through, or in close cooperation with, inciliateg
research and innovatianni t i ati ves, notably with o6CI i mat ¢
Clustero Di gi tal, i B6dustry and space

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, rail, aeronautics and shipbuilding sectors latgnover of above EUR 350
billion and employ more than 3.6 million hightyualified 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. Thertsport sector is responsible for 23% of ,CO
emissions and remains dependent on oil for 92% of its energy demand. Furthermore, despite
significant technological progress over past decad@sent andprojected GHG emissions

from transport are not in lineith the objectives of the Paris Agreement due to the expected
sharp increase in transport demand. Intensifiesearch and innovatioactivities are
therefore needed, across all transport sectors, in order for the EU to reach its policy goals
towards a atzero greenhouse gas emissions by 2050 and to significasmtluce 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 also enhance th
global competitiveness of the European transport sectatl imodes. Theseesearch and
innovationactivities 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 rebronghout
EuropeTopr eserve and enhance Europeds competiti
effort, in the face of increasing international competition, and to respond to societal
challenges related to mobility, air quality and health, substarggdarch and innovation
efforts are required focussing on the development of the next generations -cérmdow
emission vehicles, including clean road vehicles technologiedeamhologies of a more
systemic nature, which will address the integratbonlean vehicles and new system services
into the transport system .

i Towards clean, competitive and connected mobility:
the Mobility Packageo SWD (2017) 223 final
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Targeted impactThe transformation of road transport to zemission mobility through a
world-class Europeanesearch and innovaticend industrial system, ensuring that Europe
remains world leader in innovation, production and services in relation to road transport.

Potential research challenges and tapi¢ss priority will address both 1) clean road vehicles
technologies l{ghtweight materials, drive trains, brakes, tyres, emissions -aftatment
systems, power electronics, vehicle management systems and advanced and digital
manufacturing technologiesand their infrastructure, including their interfaces, and 2)
technologies of anore systemic nature, which will address the integration of clean vehicles
and new system services into the transport system. All types of road transport vehicles are
included (e.g. tweawheeler, passenger cars, vans, trucks andshuses well as system
integration with infrastructures and services.

Implementation In order to develop a coherent and strategisearch and innovation
programme, and enhance leverage and industrialisation, it is proposed that this strategic
research and innovatioarea is deveped through a cprogrammed partnership with
industrial players and the research community, building on the existing European Green
Vehicle Initiative.

4.5.2 Enhance the competitiveness of rail as adasMon mode of transport

Challenge Pave the wayor a major transformation of the railway system: focussing on
decarbonisation, automation and digitalization. Moreover, address major issues at EU level,
such as congestion, security of energy supply and retain the EU leadership role in producing
innovatve rail transpadrsolutions.

Targeted impact Achieve the Single European Railway Area as the backbone of an
integrated and sustainable mobility in Europe and towards a globally competitive transport
system, generating growth and jobs in Eurof&engthen 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 challengesdatopics will be addressed via a possible institutionalised
Partnership based on Article 187 TF&EhU or collaborative research.

4.5.3 Make aviation cleaner and more competitive

Challenge The European Union is one of the leading exporters of aeronaubdscts in the

world. Aviation is also a growing means of transport andangtcontributor to the European

Union economy. Despite technological progrésslG emissions from aviation are rapidly
increasing, both in the EU and globally, making it onenefindustry sectors with the highest

need for new technological solutions to contribute to meeting the goals of the Paris
Agreement.In addition, air pollution and noise levels need to be addresRedearch and
innovationis necessary to advance technologies as well as operational procedures of aviation
to minimise the adverse environment al ef fect

Addressing Aviationdés Environment al Credentii

Targeted impactTo strengthen Eupean aerondustry collaboration and maintain a global
leadership position. To develop innovative, cutting edge projects accelerating the reduction of
all aviation impacts and emissions (noise,2&G@d 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

113




that new technologies will prowdfor asubstantialfuel efficiency improvement for next
generation aircraft technology, substantialdecrease in aviation ngdO; emissions and
major progress towards cesbmpetitive sustainable alternative fuels.

Potential research challenges

1 Betterunderstanding the impact of @0, 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 ¢lndingsynthetc fuels, hydrogen, and biofuels)
1 Develop improved fuel efficiency for the next generation of aircraft technology;

1 Research new aircraft configurations and new propulsion systems towards substantially
enhanced performance;

i1 Deliver ecological andastefficient manufacturing, and erad-life procedures;

1 Promote strategic research activities in-ti@alitional aviation areas (e.g. electrification,
digitalisation, autonomy, daw@riven sciences, circular economy);

Implementation Planned research challenges and topics can be best addressed though a
dedicatedInstitutionalised European aRnership, in order to maximise impact and the
exploitation of synergies with a more efficient and transparent setup, stronger financial and
nonfinancial ©mmitments, potentially complemented 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 sitaomings of the Air Traffic Management (ATM)
systems, while addressing future challenges of digitalised and sustainable aviation.
Continuing to develop the Single European Shyipling the capacity of the current ATM
system, redcing its costs by 50%ncreasing safety by a factor of 10, and reducing the
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
affordableaviation (Modernise and harmonise ATM systems in Europe);

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 theeuwfft 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 waterbdraesport

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 pollution. Automation
and information technology is revolutionizing the operations of inland and marine shipping,
enabling new business models, increasing efficiency, improving security, develgping
markets and supporting competitiveness.

Targeted impactAccelerate the development and prepare the deployment afddyon and

clean solution in the shipping sector, improve its system efficiency, enhancing digital and
satellitenavigation solutioa and contribute to the competitiveness of the European
waterborne sector. Reduce environmental impact (on biodiversity, noise, pollution and waste
management).

Potential research challenges

1 Increase the performance of hybrid/ full battery electric, éeéllapplications, propulsion
systems with lowcarbon fuels, o#board renewable energgnd improved efficiency
through changes in vessel designd/o operations

1 Automation and digitalisation in maritime;

1 Research and innovatiom Ports: alternatéuel ard electricitysupplies and uses, floating
ports, capacity management and sustainability in context of mega lelgissic chains,
port-city opportunities and integration of water freight and passenger solutions in spatial
planning;

1 Flexible manufacturingincreasing the competitiveness of production in shipyards,
improving attractiveness of inland waterway transport and short sea shipping within
integrated supply chains.

Implementation Potential research challenges and topics will be addressed via catifado
research and innovati@nd/or aEuropean Brtnership

4.5.5 Reduce the impact of transport on the environment and human health

Challenge Transport emissions are one of the main 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 near future, there is need fesearch and innovation
activities to in order to develop appropriate solutions.

Targeted impactimproved scientific knowledge on the impacts of existing and new transport
emissions, whiletathe same time devising ways of reducing emissions and their impacts, by
technological or regulatory means, both at the source and once these emissions are in the
environment.

120 |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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Potential research challenges

1 Deeper understanding of the impact of air patigittransport emissions and noise
emissions on health and ecosystems;

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 behaviours and
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 took® incentivise a change in citizen behaviour.

Implementation Potential research challenges and topics will be addressed via collaborative
research and innovatipn i n col | aboration with cluster OH

4.6 Develop seamless, smart, safe, accessible ardiisive mobility systems

Europe needs to maintain the competitiveness of its transport industry and manage the
transformation of supptpased transport to demaddven, safe and sustainable mobility
services. Suitable research and innovation initiatividhelp to prepare such transformation.
Emerging digital technologies, such as Big Data, Internet of Things (lIoT), artificial
intelligence, and advanced satellite navigation services (Galileo/EGNOS) provide a great
potential for developing connected aagtomated transport and managing traffic across the
whole transport network. It can enable significant safety, environmental, economic and social
benefits by reducing accidents caused by human error, decreasiicgctvngestion, reducing

energy consummn and emissions of vehicles, increasing efficiency and productivity of
transport operations, improving working conditions, creating new jobs and contributing to
social cohesion. To succeed in this transformation,r opeds ageing transp.
needs to be prepared for enabling cleaner and smarter operations. Research and innovation
results will set the basis for future standards, creating European and global markets and
adapting and modernising the overall regulatory framework. To maximise eimoaoich

societal benefits, in addition to technological solutions, it is essential to address human and
social aspects such as: analysis of mobility factors and patterns, representations of different
social groups and inclusiveness of new solutions, caphaitding and public acceptance,

etc.

4.6.1 Make automated and connected road transport safe and competitive

Challenge Implement the goals for cooperative, connected and automated mobility on roads
at EU and national levels as described in @@nmunication "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.

121COM (2018) 283
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Targeted impaciThe djective is to bring societal benefits, strengthen the competitiveness of
European industry and to manage properly the long transition phase towards a highly
connected and automated transport system in a safe and secure way, favouring social
inclusion, low emissions and overall efficiency (allowing for personal mobility while
reducing overall environmental impact).

Potential research challenges

1 Interaction of automated vehicles with the surrounding environment, physical and digital
infrastructure, interfaes with other transport modes;

1 Technical enablers and Naechnical enablers: smart sensors, 3D HD maps, advanced
satellite navigation/ positioning technologies, datacessing, artificial intelligence and
connectivity, ethics, privacy, safety, securitydacybersecurity accessibility liability,
user and public acceptance, governance and international cooperation;

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 beessdd through a
dedicated institutinalised 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 c ol | aborati on with cluster o0Di

4.6.2 Develop efficient and innovative transport infrastructure

Challenge Infrastructure innovation will be vital for implementing the THENetwork and,

more generally, in implementing the technological transition and efficiently limiting GHG
emissions. Mus, there is a need to cater for the need for new solutions to ensure that despite
increasing budgetary constraints, EU transport infrastructure can be maintained, upgraded
and expanded to ensure competitiveness oftrdnesport system while reducing unted
impacts. Anticipating climate change is crucial for developing new types of innovative
transport infrastructure for 2050, with an increasing challenge on its resilience and its
environmental impact. Moreover, fodng on new transport modes and usaigea key to
improve intermodality and therefore improve the competitiveness and the quality of the
services.

Targeted impactDevelop and validate new solutions to increase efficiency,-intefality,
resistance, safety and security of the transporesydior passengers and freight. At the same
time, reduce greenhouse gas emissions from transport operations and improve the
environmental performance of transport maintenance and modernisation works, over the
entire lifecycle of the infrastructure. The magtructure will have to withstand more frequent
severe weather events by adapting to the climate change.

Potential research challenges

1 Develop and test new methods of transport maintenance and upgrade, with a view to
improving safety, climate resilienceand environmental impact (incl. habitat and
biodiversity) and develop new solutions to accommodate connected mobility;
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1 Support the development of transport infrastructure which will accommodate new and
evolving transport modes and improved integrationignat, regional) of transport
infrastructure and energy systems through deployment of relevant infrastructure;

1 Integration of physical and secure digital infrastructure including aspects of
cybersecurity;

1 Develop tools for information and data collectiondamanagement to monitor the
performance of the infrastructure (asset utilisation rate) and the efficient management of
mixed vehicle fleets on road networks;

1 Develop and test governance, regulatory, and public procurement models and new
contractual perfonance indicators and incentives to maintain and upgrade infrastructure.

Implementation Potential research challenges and topics will be addressed via collaborative
research and innovation

4.6.3 Develop the future transport network and integrated trafiitagement

Challenge Lack of timely information, reliability, multimodal coordination, safety/security,
passenger comfort and accessibility of collective mobility, exacerbated by inefficient freight
traffic all lead to an increased use of individual s@ort by road. Overcoming systemide
capacity constraints will allow for better management of traffic streams for passengers and
freight, enabling seamless detordoor mobility and transport, resulting in an optimal traffic
mix and ciramventing temporarcapacity limitations.

Targeted impactDevelop and prepare for deployment of an advanced -moldal network
and integrated traffic management system, in order to enable seamless-doar mobility,
increase safety, reduce congestion and transpatedeémissions.

Potential research challenges

1 Architecture and concept of operations for an efficient, resilient and adaptable multi
modal network and traffic management (NTM) system, using advanced EU satellite
navigation services

1 Integration of sendge 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 intraodal
optimisation and developmeat 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 unmanned 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.

91 Inclusion of provisions for soft / active mobility (bikes + walking).
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Implementation Potential research challenges and topics élladdressed via collaborative
research and innovation

4.6.4 Enable multimodal freight logistics and passenger mobility services

Challenge New mobility services are needed to improve opportunities for greater equity and
accessibility for people whaurrently have few options. Public and private transport
operators are evolving their service modeldblurring traditional demarcations between
public transport and private mobility and across modes.

Targeted impactEnsure European competitiveness inigdgs and mobility services, while
decreasing climate and environmental impact in line with the Paris Agreement. Develop and
validate new, lowcarbon approaches for the freight transport system and logistics operations
over the entire lifecycle. Develoma validate peopleentred, 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 interconnectivity and interoperability, to imphave
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 and social effects (e.g.
need for upskilling and reskillgnof 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, connected and automated mobility on
multimodal freight logistis 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 physical, technical, social (health,
education, etc,)and spatial systems;

1 Adapting the data/loT eesystem to integrateew technologies from differersiources
(including nontransport) and to integrate new mobility demand (patterns).

Implementation Potential research challenges and topics will be adddevia collaborative
research and innovatipn i n col | aboration with cluster 6D

4.6.5 Increase transport safety across all modes

Challenge Safety is of primary concern for any transport system and the EU set ambitious
targetsin its 2011 Transport White Pap& Research and innovation will underpin the 3
pillars affecting safety- technologies, regulations and human factors (individual and

122 COM(2011)145
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organisational). The approach will be Hs&sed and systemic, including 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 across modes will be addressed.

Targded impact Contribute to drastically reduce accidents and incidents, fatalities, injuries
andenvironmental damageand ensure that the EU is a world leader in safety in all modes of
transport by furthering knowledge and awareness, and by developimplEgies, products,
services, and solutions that reconcile safety with efficiency anefirsedliness.

Potential research challenges and tapics

1 Understanding and predictive assessment of safety risks and system effectiveness;
1 Accident scenario plannirgnd postaccident response;

1 Smooth interaction between all road users, their vehicles and infrastructure in a safe
system approach;

1 Technologies supporting monitoring and enforcement of current safety regulations,
testing/preparation of future standard&s

1 New technologies and safety solutions
1 Building and sharing safety data and knowledge on safety
1 Situational awareness, rapid response systems

Implementation Potential research challenges and topics will be addressed via collaborative
research and inmation.
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Overview of links between intervention areas (HE SP) and strategic

research and innovationareas of the Strategic Plan document
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Develop lowcarbon and competitive transport solutions across all modes
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road transport (2ZERO) ° ° ° X X
Rail 0] o] X X
Cleaner and competitivg

o X X
aviation
Waterborne transport 0] 0] 0] X X X
Impact on human healtl 0 o X

and environment

Develop seamless, smart, and safe mobility systems

Mobility and Safety for

Automated Roao o] X X
Transport

Competitive and

innovative transport o] X X X
infrastructure

Future transport

network and integrated o] o] o] X X
traffic management

Multimodal freight

logistics and passenge o] o] 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 othédborms of support of the Framework programme.

The following areas for future partnerships with a lead under this cluster haviel &eified:

1 Transforming Europe's rail system The proposed partnership would build upon the
results achieved by Shift to Rail (S2R) Joint Undertaking (JU) under Horizon 2020,
and has the objective of strengthening the role of rail in the transport system
increasing thecapacity, costefficiency and reliability of EU rail services) and
reinforcing the global technological leadership of the European rail industry. A
Partnership approach is needed in this area because of the high degree of
fragmentationof the railway ecosystems, the rail subsystems and the rail innovation
life cycle. The proposed Partnership wilbcus its scope on a limited number of
priorities to address emerging challenges, such as automation, digitalisation,
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decarbonisation and theeed to increase the attractiveness of rail freight and its
integration into digital multimodal mobility and logistics chains.

Integrated Air Traffic Management: The proposed Partnerghas theobjective of
developng an interoperable and harmonised HEi¥ traffic management (ATM)
system based on interoperable technological and operational solutions that foster
sustainable air transpond connectivity within Europe and globally.Partnership
approach is warranted because EU intervention to modeh@s&TM infrastructure

at network level has, so far, been economically more effective and efficient compared
to fragmented, local initiativesThe proposed Partnership wbuild on the Single
European Sky Air Traffic Management Research (SESAR) Joint rtakieg
(SESAR JUunder Horizon 2020

Clean Aviation: The primary objective is to contribute to deep decaidadion of
aviation, contributing to AineevithEed ®ais cl i ma
Agreement. It also aims to support industrial pobtibjectives, by creating sustainable
jobs in the EU, while also ensuring safety, security, and EU aviatiobalgl
leadershipwhere EU support leado additionality A Partnership approach is needed
becauseaviation research needs a coherent and hokstisystem approach, with a
clear EU leadership, encompassing aircraft technologies, but also new business
models, maintenance, operations as®tvices. Furthermore, no single country or
private company in Europe has the financial, technological, and human resources to
take the technological and financial risk for an ambitious and transformative deep
decarbonisation aviatioresearch and innovati path on its ownThe Partnership

will help to manage the technological and financiaks and will seek synergiesith

other European Partnerships (e.g. key digital technologies, batteries, clean hydrogen
and airtraffic management).

Clean Hydrogen The overall objective of the initiative is to create a strong,
innovative and competitive European Clean Hydrogen sector, fully capable of
underpinning the European energy transition by accelerating the market entry of
nearlyzero carbon hydrogebased techologies and deliveng a wide range of socio
economic benefits to the European sociétyartnership approach is needed because
the fuel cell stakeholder landscape is still extremely fragmenteide massive
investments are needed which exceed the capabilities of any single actor and requires
a credible longerm commitmentThe proposed Partnershipll build on the existing

Fuel Cells and Hydrogen 2 Joint Undertaking (FCH 2 Huj, would sigificantly

revise its scopandexpand partner§nvolve more energy companies, waterborne and
rail transport, as well as industry, and civil society).

Built environment and construction: The objective of this Partnership is to generate
the necessary tecblogy and socigeconomic breakthroughs for an improved built
environmentsupporting the soci@conomic transition towards sustainability and the
achievement of EU 2050 decarbonisation golte partnership focuses on buildings

T takingforward andoroadenig the activities ofit e 0 Eenfefrigyyi ent Bui | di
under Horizon 202Q but its scope extends to the whdife-cycle of thebuilt
environment, including infrastruates. It will bring together the entire sector, from

both the supply side dnthe demand side and covers energy performance,
environmental impact, material and resource efficiency, as well as societal needs. This
complex challenge calls for a partnershipmach encompassing supply and demand
side for the building sector to saitdhe path to an achievable market, which is driven
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by innovation and pulled by demand for clean, safer, affordable, smarter,
decarbonised and sustainable living.

Towards zeroemission road transport (2ZERO) Towards zeroemission road
transport (2ZERO): The Partnershi@ims toaccelerate the transformation of the
road transport system ta new ftiel and powertrain base. Makingn essential
contribution tomitigating climate change while improving air quality will target
further development of highly ®fient batteryelectric vehicles, their infrastructure
(including interfaces) and innovative use services, leading to innovation at system
scale. 2ZERO has a clear objectitrirope remainshe world leader in innovation,
production and services the field of zereemission mobility It will build on and
widen the currenEuropean Green Vehicle Initiatiy&GVI cPPB The Partnership
approach is essential fdouilding consensus among thdiverse road transport
stakeholders omesearch and innovatioroadmas/priorities and for allowing the
needed synergies to support innovative solutions across the entire valueatdwin
acing as a catalydor supporing commitments from the private side

Mobility and Safety for Automated Road Transport (MOSART): This initiative

will contribute to significantly improve road safety and traffic efficientlus
reducing systemwide fuel consumption and emissions) bgdresgg problems
hindering the uptake of automated mobility systems and services on roads in.the EU
It includesnotablythe lack of systemic and interoperable solutions at EU level, and
the slow market update ofsearch and innovatiorsultsandaims atmaintaining EU
industry leadership in this fieldd Partnership is needed tboing together a broader
spectrumof stakeholdergo better alignresearch and innovaticefforts at European

and Member State levels and to coordinate public and private investments.

Batteries: Towards a competitive European industrial battery value chainThis
partnershipwill support the development of a woedthss Europeamesearch and
innovation ecosystem on batteries, with a vigw build an Europeanndustrial
leadership in the design and production of battdoedoth stationary andnobile
applications. It will support technological leadership in the field of current and
particularly the development of future battery technologies beyond 2030. A
Partnership approach will allow establishing close collaboration of all relevant actors
along the completbatteriesvalue cham, entailing clear commitment of partners to
provide additional resources and investmentsvillt establishsynergies wit other
European Partnerships depending on innovative batteries (e.g. 2ZERO, Clean
Aviation).

Clean Energy Transitionn Thi s Partnership wil/ contrib
forward by the Presidemect of the European Commission, and to the objective of a

fully decarbonised energy system by 2050. The complexity and scale of this challenge
calls for a Partnership apgach enabling the coordination of relevant EU instruments,

private sector engagements and funding programmes in and among Member States.
The proposed partnership will address the clean energy transition in dheosgic

context, allowing a just transin for all citizens, regions and Member states and
enabling the decarbonisation of all economic sectoscluding energyintensive

industry- in a circular economy.

Sustainable, Smart and Inclusive Cities and Communitiego be further specified)

Zero-emission waterborne transport(to be further specified)
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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;

1 adaptation to climate change including societal transformation
1 cancer

1 healthy oceans, seas, coastal and inland waters

1 climateneutral and smart cities

soil health and food

=

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 oheé abovemnentioned areas. The synergies between each mission
and cluster will be further explored as possible missions take shape.

7. International cooperation

International cooperation is crucial to ensure access to talent, knowledge;h&mow

facilities and markets worldwide, to effectively tackle global challertgasplement global
commitmentsand to ensure global standards, irgperability and a level playing field
Cooperation with third countries and international organisations/initiativikdevbased on

common interest, mutual benefit and global commitments to implemeRiti® Agreement

and theUN S DGs. This wild/l strengthen the EUOS
attractiveness and economic and industrial competitiveness, conttioutzckle global
challenges, and to support the Union's external policies.

The EU intends to play an increasingly leading role in global/multilateral initiatives and/or
organisations (e.g. Mission Innovatiddlean Energy MinisterialEA, IRENA, IPCC, GEO,

Uni ted Nations6é6 agencies as the Internati ol
Maritime Organisationand maintain technologicééadershipin critical technology areas.

The EU plans to develop itslateralmultilateraland biregonalmulti-regionalresearch and
innovatonc ooper ation with strategic partners wh
excellence inresearch and innovatioar that represent promising markets for advanced
European technologies. Particular attentiorl wie paid to internationakesearch and
innovation cooperation which will support countries to implement effective climate
mitigation strategies in line with their commitments under the Paris Agregamentell as
adaptation strategies, in particular ieveéloping countriesThe EU will cooperate with
international partners on innovative solutions fesaurce efficientpersonal and freight

transport that respects the environmdittis includesntegrated safe and inclusivenobility
solutionsfor cities that will accelerate the transition to climate neutralitye EU plans to

further develop the AfricaUnion-European Union Research and Innovation Partnership on
Climate Change and Sustainable Energy (CCS&)continueresearch and innovation
cooperation with its neighbourhood countries and with strategic andhiikded partners in

the Americas and Asia, in the frame of its enenggnsportand research and innovation
dialoguesand Connectivity partnerships
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ANNEX 6 - CLUSTER 6: FOOD, BIOECONOMY,
NATURAL RESOURCES, AGRICULTURE AND
ENVIRONMENT

1. Global Challenges andheir Drivers

Human activitiesi driven by rapidly growing globalpopulation unsustainable economic

growth, production practices and consumption pattéraie creating mounting pressures on
ecosystems (on land and sea) and on natural resources suswilsaswater, air and
biodiversity. Since 1970, the global demandratural resources has more than tripled and is

now exceeding Aplanetary boundarieso. Withou
modes of production and consumption, the demand for natural resources is projected to
double between 2015 and 265624,

Natural resources, including biodiversity, are further degraded in terms of quantity and

quality because of the impacts of climate change. If current trends continue, global average
temperature increase could reach 2°C and considerably more in spore rgoon after 2060

and continue to rise afterwards, leading to major adverse impacts on primary production
system&, natural systems and societies in rural, coastal and urban?&t&as

The continuous, accelerating decline in biodiversity is of padratdncern since biodiversity
provides the fabric of life with a range of ecosystems services, which provide the food we eat,
the water we drink, and the environment we liv&&nMain direct drivers of biodiversity

loss, in order of their importance, aantl 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, technological immvations, harmful economic incentives and govern&fc€urrently,

27% of assessed species in the EU and 66% of habitat types are threateltiedtors®C are

of specific concernWorldwide, about 1 million animal and plant species are now threatened
with extinction, more than ever before in human history. The situation may become worse
under the business as usual sced3ridt the same time, transformative changes could bend
the curve of biodiversity loss, but they are currently not happening quiekcdaen or
integrated enoudf?.

123 Eyropean Commission, Raw Materials Scoreboard 2018

124 hitp-//www.resourcepanel.org/reports/globasourcesutlock

125 Primary production systems includgriculture, forestry, aquaculture and fisheries

126 https://www.ipcc.ch/sr15/

27 pcc Special Report on the Ocean and Cryosphere in a Changing Climate (2019), https://www.ipcc.ch/srocc/home/
128 https://www.ipbes.net/assessmeeports/eca

129 https://www.ipbes.net/system/tdf/spm_global_unedited_advance.pdf?file=1&type=node&id=35245

130Ey Pollinators initiative COM/2018/395 final

131 https://www.ipbes.net/assessmeaports/eca; https://www.ipbes.net/assessmemrts/eca

1382 ttps:/iww.ipbes.nésystem/tdf/spm_global_unedited_advance.pdf?file=1&type=node&id=35245
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The way we currently use land and sbilvital and finite resources in Europieis not
sustainable. The pressures on land and soils are expected to continue growing because of the
competing demands for the production of foocergy and biomaterials and other uses. In the

EU, onefourth of our productive land is under the threat of erosion. Globally, more than 75

% of Earthodés | and areas are substantially de
t he Ear t hocsuldlbeconke demmaded sy 2650 On the other hand, effective
management of land and natural resources whilst safeguarding biodiversity can enhance
climate change mitigation and adaptation. Agriculture and forestry have a particular role to

play in this repect as these sectors manage 80% of the land in the EU.

Water is a precondition for human, animal and plant life as well as an indispensable resource

for the economy. Around the world, cities, farmers, industries, energy suppliers and
ecosystems aricreasingly competing for their daily water. Access to adequate water has
become a highly contested issue and water resources management had to face continuous
changes in values and structural transformations in society and the environment. The overuse
ard mismanagement of natural resources in the last century has placed a great pressure on
freshwater ecosysteffsMajor emerging challenges are to secure water for all, to achieve a
good status for al | of Eur opeds ecanomic s, t o
efficiency with a circular economy posture and environmental integrity, as well as to
implement the EU water policy framework.

Oceans, seas, lakes and rivers are key lungs and farms of our planet; they produce half of the
oxygen we breathe and %6 of the animal protein we eat. Yet, the health and productivity of

our oceans, seas, lakes and rivers is severely endangered by climate change, overexploitation,
ocean acidification, deoxygenation, excess nutrients, chemical pollutants and plastics. The
patterns of biodiversity loss and ecosystem degradation seen across all EU regional seas
indicate that many species and habitats are in a poot®stdtarine litter is accumulating in
European seas, with plastics being the dominant litter in all Eurapgémal seas. A major
challenge is to tackle marine and freshwater ecosystem degradation and to create a
sustainable, circular, and blue economy that is based on sufficient quantities of water as well
as on healthy and functioning freshwater and marinsystems for the benefit of the current

and future generations.

All'in all, the global ecological footprint of human activities has increased from requiring less

than one Earth in 1961 to more than 1.7 Earths today, and is expected to require two planet
Earths around 2038 Al ready now, we ar e reaching or
boundariesd of Earth system in a number of
pollution and depletion of phosphorus) and biosphere intégjtiyccordingly, concernever
environmentrelated risks for the economy and society are moukfing

133 https://reporterre.net/IMG/pdf/selpbes_re_sume_pour_les_de_cidemars_2018.pdf

B34 nitps:/iww.footprintnetwork.org/ouwork/ecologicatfootprint/
135https://www.stockholmresiIience.org/research/pIanetzmyndaries/planetamyoundaries/abou:heresearch/th@ineplanetary
boundaries.html

13811 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/tigéobatrisks-report2019

127


https://reporterre.net/IMG/pdf/sols-ipbes_re_sume_pour_les_de_cideurs-mars_2018.pdf

These concerns are particularly justified for the EU economy, which is largely dependent on
fossil resources and many raw materials sourced from international mM3rkets when as

a matter of fact, the massale use of fossil resources has significantly contributed to
anthropogenic climate ¢

hangel ndustri al operations represent about 20
about half originates from the use of fossisoerces as raw material and from industrial
processes® Access to raw materials is a strategic European issue. Sustainable use of raw
materials are a key to the ecological transition and digital revolution. A genuine European
circular economy could be a w# combat the climate crisis and biodiversity loss, as well as

to reignite the European industrial competitivend3s use of biomass and waste for the
production of renewable products (e.g., chemicals, materials) and nutrients has the potential
to strangly contribute to breakindown the dependence on mm@newable 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 rigkshuman health and webeing. Pollution, responsible for

16% of all deaths worldwide, is the largest environmental cause of diseases and premature
deaths today®. More than 70% of the diseases caused by pollution aremmmunicable
diseases (NCD¥Y.

Diets inextricably link human health and environmental sustainabilibe prevalent
unsustainable and unhealthy diets contribute to the global environmental change, and at the
same time are the leading risk factor of NCDs and driver of obesity rates.eDef$pits,no

EU country has reduced obesity rates in the last several d&tae at presenmore than

half of the EUO6s adul t 4 dhe transformatomto healthyawde r we i
sustainable diets requirasibstantialdietary shift from the consumers and a change in the

food productiof*344 There is a need to make fosglstemsmore responsive to the needs

and interests of communities, and to empower people with a stronger influence in local food
environmentsSuch a shift provids simultaneous benefits for climate, biodiversity, human

health and a longerm sustainable food system.

Moreover, in an evechanging environment, keeping plants and animals healthy as well as
food supply safe are ongoing challenges. Globally, evesy pests and diseases cause
around 2040% of crop and animal production los$é¥®. Although the food supply in the

EU was never so safe as today, the World Health Organisation estimates thhaorioed
bacteria, parasites, toxins and allergens cause &3omtillion cases of illnesses and80
deaths in Europe every yédrand the European citizen is not fully confident or trusting the

137 https://ec.europa.eu/eurostat/data/database https://ec.europa.eu/eurostat/data/database
1% Final Report of the Higihevel Panel of the European Decarbonisation Pathways Initiati&C, 2018)
https://publications.europa.eu/en/publicatibetail-/publication/226dea404d311e3adde0laa75ed71al

139 hitps:/iwww. thelancet.com/commissions/pollutiancthealth https:/mww.thelancet.com/commissions/pollutoathealth
14%ttps://www.thelanet.com/pdfs/journals/lancet/PIISO1«6(736(17)3234—50.pdf;
141https://www.sciencedirect.com/science/article/pii/SOl40673614604608;

142 http://www.euro.who.int/en/healttopics/noncommunicabldiseases/obesity/datad statistics;

143 hitps://euagenda.eu/upload/publications/untifd@63ea.pdf

144 hitps://ww.thelancet.com/commissions/EAT

145 hitp://www.fao.org/3/e6583e.pdf

146 hitp //www. oie.int/fileadmin/Home/eng/Media_Center/docs/pdf/Key_Documents/ANINMUEAL TH-EN-FINAL.pdf
147\WHO (2015) Estimates of the globlaiirden of foodborne diseases?p5;
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food supply system&14°, Fostering regulatory science to support risk assessment and risk
management is necessary to make shat food stays safe at every stage of the food supply
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, the effects of climate
change corined with the degradation of our natural capital risk undermining public health
and many economic sectors, which depend on the health of ecosystems and on the quality of
natural resources such as water, soil, and air. In this context, agricultureyfaegstculture

and fisheries, food industry, blmased and other related sectors will be particularly affected,
thereby jeopardizing food and nutrition security, millions of jobs, economic growth, and
overall weltbeing 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 opportunity to balance environmental, social, and economic goals and
set human activities on a path to sustainabtityTo implement these condspand address
sustainability challenges, new knowledge, diversity of technological and social innovations as
well as thriving placdased innovation ecosystems are instrumental. In addition, transition to
sustainability requires societal engagement profdu c hanges i n peopl eds
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 with increagasperity 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.

2. EU Policy Objectives

The future Green Deal announcedn the political guidelines of the Commission 2019

20242 puts the transition towards more sustainable and socially just ways of producing,
consuming and trading, while preserving and restoring our ecosystems, at the heart of EU
actions. These guidelines buitth a longterm EU ambition tolead thetransitionto a
sustainable, climateeutral, circular, environmeifiiendly and inclusive economy in full
compliance with the United Nations 2030 Agenda, the Paris Climate Agreement and the
Convention on Biological Diversity, reiterated in recent communicationspriotg A Cl e an
Pl anet ®¥amd AMTlodwvards a Sust™dinable Europe by

https://apps.who.int/iris/bitstream/handle/10665/199350/9789241565165_eng.pdf;jsessionid=8B2AC517A05A7B81BEQ4E3AF4FC2EAAQ
?sequence=2b5;

148https://www.sciencedirect.t:om/science/article/pii/80924224418305557;
149 https://ec.europa.eu/info/consultations/pulgiimsultatiortransparencandsustainabilityeurisk-assessmesfood-chain_en
150 https://hbr.org/2017/06A§ou-think-fighting-climate charge-will -be-expensivecalculatethe-costof-letting-it-happen

151 The transition to a circular economy, including to a circular bioeconomy, is a huge opportunity to create competitivgeadwaraa
sustainable basis. Applying circular economy principleallisectors and industries will benefit Europe environmentally and socially and in
addition have the potential to generate a net economic benefit of EUR 1.8 trillion by 2030(38), result in over 1 mijlados @evoss the

EU by 2030 European CommissionCOM( 2019) 22 Refl ecti on Paper ATowards a St

https://ec.europa.eu/commission/sites/kdhtical/files/rp_sustainable_europe -8Q_en_web.pdf
152 https://lec.europa.eu/commission/sites/hmiktical/files/politicalguidelinesnextcommission_en.pdf

153 COM(2018) 773 fingl A Clean Planet for all A European strategic ktagn vision for a prosperous, modern, competitive and climate

neutral economy;
154

political/files/rp_sustainable_europe -8Q_en_web.pdf;
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Research and innovatiamder Cluster 6 will support the future Green Deal by improving the
scientific knowledge on the underlying drivers of sustainability challenges as well as by
providing a range of diverse options and solutions to address them. It needs be matched with
investment in technologies, digitalisation, new business and governance models as well as
social and environmental innovation to overcome dmsk and set humanitpyn more
sustainable pathways.

Cluster 6 will therefore be instrumental in designing, implementing and evaluating initiatives
of future Green Deal, as part of the Commission 28024 political guidelines, related to,
inter alia:

1 Climate change,
Biodiversity Strategy for 2030,
AFarm to For k St r ataengthewhdleovalueshain,t ai nabl e f
Cherishing and protecting rural areas and investing in their future,
Zero-pollution ambition; cross ut t i ng strategy t o protec
environnental degradation and pollution, addressing air and water quality, hazardous
chemicals, industrial emissions, pesticides and endocrine disrupters (in cooperation
with Cluster 1),
1 New Circular Economy Action Plaespecially in resouremtensive and higlhimpact
sectors, such as construction and textiles, feeding into overall Industrial Strategy and
addressing the issues of migstastics on the way towards plastiee oceans.
1 A comprehensive strategy on Africa and trade agreements with sustainable
developnent chapter.

= =4 -4 A

The forthcoming Just Transition Fund and the Sustainable Europe Investment Plan, notably
under the strategy for green financimgll also benefit from and bring benefits tioe results
research and innovati@ctivities under Cluster 6.

In addition, a number of EU policies related to the European Green Deal, some of which now
being revised, wilbenefit from the results aksearch and innovatian Cluster 6, notably

the Common Agricultural Policy, the Common Fisheries Policy, the Mariboley, EU

Arctic Policy, the EU General Food Law, the EU Bioeconomy Strategy, the Blue Growth
Strategy, as well as EU environmental legislation and policies targeting biodiversity, water,
soil and air.

Finally, Cluster 6 in cooperation with other Clusters will also contribute to other priorities
reiterated in the Commission 202923 political guidelines, i.e.,: an economy that works for
people, a Europe fit for the digital age, protecting our Europeay a¥ life, a stronger
Europe in the world and a new push for European democracy.

3. Targeted Impacts

Investments in research and innovati@oncerningood, bioc-economy, natural resources,
agriculture and environment (Cluster 6) will advance knowledgbuild capacities as well
as develop and demonstrate innovative solutiorectelerate the transition to a sustainable
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and circular management and use of natural resources from land and sea, ensuring ecosystem
integrity as well as sustainable developmert ARuman welbeing, including water, food and
nutrition security, in the EU and globallyrhis will involve userdriven exploitation of
environmental big data sources (in particular from the Group on Earth Observations (GEO),
Copernicus and Galileo). Clies 6will target and contribute to the following impacts:

1 Improved knowledge and innovations build the foundationlforate neutrality
by reducing GHG emission and enhancing the sink and storage functions in
production system®® and ecosystems, and fostetaptation of ecosystems, water
management and production systems as well as of rural, coastal and urban areas to
climate change

The climate mitigation and adaptation potential of terrestrial, seas, oceans and inland waters
ecoystems as well as primary production, food and-bd@sed systems will be better
understood andeized In particular, innovative GHG neutral and climat@of production

and consumption will be enabled. Negative GHG emissions through sink and storage
functons provided by ecosystems and sustainablebbsed resources, materials and
products will be actively enhanced with innovative approaches. As a result of actions under
this Cluster in cooperation with Cluster 4 and 5, European climate targets wilhiesext;

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 and restoration of ecosystem®nabled through
improvedknowledgeand innovative solutions towards reaching the global vision
for biodiversity 205€P°

Biodiversity and ecosystem services in natural systems and in primary production will be
better understood, monitored, valued and managed. As a result, innovativens will be
designed, wscaled and implemented, reversing the decline of biodiversity, including of
pollinators, and enhancing ecosystem integrity and resilience in land and aquatic
environments.

1 Better understandingf planetary boundaries faciligg innovative solutions for
sustainable and circular management and use of natural resources well &
prevention and removal of pollution, guaranteeing healthy soils and clean water
and air for all as well as boosting competitiveness, value creaticattaactive jobs

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 innovative solutions for animised and more circular use of
resources and the mainstreaming 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 efficient mggraent and sustainable use of biological

1% Production systems relatedgectors covered b@luster 6

ABy 2050, biodiversity is valued, conserved, restoilasetdanand wi sely
delivering benefits essential for all peopl e. 0 CbBdfodheci si on X/ 2. (
Biodiversity Strategy up to 2030, which targets will however only be adopted in autumn 2020)
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resources will result alsom increased and fairly distributed addemlue along the whole

value chains and their competitiveness as well as more attractivanjolrsl, coastal, peri

urban and urban areas, withpaiority on areas which are more socially disadvantaged.
Innovative approaches will enable also sustainable management of water resources to better
cope with the impacts of floods and droughts, and reduce the high economic costs related to
water pollutioncontrol and removal.

1 Improved knowledge and innovations enhasustainableprimary production 7,
food and bio-based systems, which are inclusive, safe aneédithy and ensure
food and nutrition securitfor all

Thanks to improved knowledge and innovasedutions, 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 biomass will be lotked. Imbalances in our food value chains will be corrected,
from agriculture and fishing, to the food and drink industry, transportation, distribution, and
consumption. Water efficiency in agriculture will be improved. Safe andoowspetitive use

of bio-resources from land and sea will be ensured for all. Sustainable, safe and healthy diets
will be available and accessible for all and a major shift to healthy diets from sustainable food
production system¥rom farm to fork" will be achieved

1 Better understandingof the behavioural, socieeconomic and demographic
changesleads toinnovativeapproaches thatrive sustainability anda balanced
development of vibrant rural, coastal, perturban and urban areas

Behaviour, motivation, lifestyle and chogef producers and consumers, including gender
aspects, will be better understood. People, as consumers, as producers, as dwellers, as
entrepreneurs and as innovators will have equitable access to knowledge and skills required
for making informed choicesnd being actively engaged in sustainable management of
natural resources, from production to consumption and disposal. Healthy, biodiversity
friendly and responsible production and consumption will become the norm. Mobilising the
forces of digital transfonation and social innovation will facilitate those chandedp to
decouple human webeing from resource overexploitation and environmental impants,

foster a balanced and interlinked development of rural, coastalnbamn and urban areas.

1 Environmental observations, strengthened evidence base and tools are delivered and
used for theestablishment and monitoring of governance models enabling
sustainability

Policy design, implementation and monitoring needed for achieving the necessary ecological,
economic and social transition will be supported by strong evides®ed knowledge and

tools. Innovation systems will be in place and encourage Hatidr, participatory, risk

aware, placdased, communitied innovations, which in turn will acceleratthe
development and adoption of sustainable practices or solutions, and the removal of harmful
practices, in particular for scarce natural resources in the context of the climate and
biodiversity crisis.Solid and reliable information will be derived frofnvironmental
Observations to support better understanding of impacts of global changes and enable sound

157 Primary production should be understood throughout the annex 6 as agriculture, fisheries, aquaculture and forestry
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decision making and adaptation measures by public authofitktse EUG6s and i nt e
sciencepolicy interfaces will be strengthened to achievdada@ impact on the transition to
sustainability.

4. Key Research and InnovatiorOrientations

The present section describes the most important short to méslionmimpacts that are
expected fronresearch and innovatiarrientations under each intervention area. The short
and mediurterm impacts ofesearch and innovatiasrientations will be key for achieving

the longterm impacts outlined in the previous section. As the challenges and impacts under
this Cluster are hidi interconnected, systertmsed approaches will be encouraged. This
implies encouragement of mulctor involvement as well as interdisciplinary or even
transdisciplinay approaches in thesearch and innovatiarientations.

4.1 Environmental Observation

This research and innovatioorientation will support the Commission and the European
Union with Environmental Observatidrased information and data in the domains of the
global science challenges.

The disruptive technologies emerging in thgital economy offer many opportunities 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 intervention aisato deliver more reliable and standardised
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 challeegs our soci ety faces (links with
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
contributedby countries and organisations within the Group on Earth Observations (GEO).
This includes spaebased (Copernicus and other space missions, e.g. ESA and
EUMETSAT), airborne, i, i t u and citizensd observations,
the Europan Open Science Cloud (EOSC), the Copernicus DIAS and the 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 detet and analyse Earth Systaelevant information (e.g. in the biosphere), as well as by
empowering citizens to contribute to environmental observation and achieve a broader
citizensdO engagement .

This research and innovatiaorientation of work will aim tdfill in situ observational gaps

and deliver effective solutions for the sustainable use and monitoring of food and natural
resources through Environmental Observation, contributing to the Agenda 2030 on
sustainable development.

Impacts on the short ternogsist of better facilitated access to existing ground environmental
information through European and global repositories. Furthermore, these efforts will lead to
improved time series and geographical coverage of ground environmental observations for
e.g.the ocean, Polar regions, and urban and-ymbian areas. It will deliver strengthened
partnerships connecting environmental observation with application development groups in
the field of food and natural resources, to provide integration knowledgedisrashemaking
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and resource management. It should lead to upgraded planetary observation systems
integrating European systems and benefiting to European users (links with Cluster 4 (Space)).
And this should end up in improved European Big Environmental rdsen Data
Processing/storage facilities connected to the European Open Science Cloud (EOSC) and
research infrastructures.

This area will support Earth system science activities in relevant domains in the context of
climate change and biodiversity, suah the Intergovernmental Panel on Climate Change
(IPCC) and the Intergovernmental Scieimdicy Platform on Biodiversity and Ecosystem
Services (IPBES). This includes monitoring to support the implementation of EU nature,
climate and agricultural legisiah and the EU biodiversity strategy as well as contributions

to the delivery of a more sustainable agriculture under the Common Agricultural Policy
(CAP) (links with Cluster 5 and Al2, AI3 and AI5).

This intervention area will support models and datanakgion for the development of
indicators, scenarios, service capacity, and innovation. This will be done for many topical
fields including biodiversity, species and ecosystem health, climate mitigation and adaptation
(including GHG flux monitoring), fod security and food safety, agriculture and forestry,

land use and land use change, marine conservation and water availability and use, urban and
periturban development, renewable energy and natural resources management. It will
furthermore support risk agsssment and evidenbased policy for ensuring resilient, secure

and safe environmetiitased systems, including farming. It will look into 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 AlI5).

This intervention area is related to most of the mission areas and many of the proposed
European Partnerships, in particul ar, but n
dat ad ( Envi r oionnfer mtSastainalld Ele Agvicalture). The scope of the
partnership is so ambitious that it requires the engagement of the MS iraetipeoway, in

order to identify the endsers and reach a critical mass of resources enabling to cope with the
challengeat hand.

4.2 Biodiversity and Natural Capital

This research and innovatioorientation will support research, innovation and investment
activities to guide the development of new methodologies, technologies and solutions,
appropriate policy design, arsthaviouraland 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, @wrelations between biodiversity, ecosystem services and
climate change mitigation and adaptation, including carbon sequestration dynamics from land
and sea, must be better understaadcfllaboration with 1A4). EWresearch and innovation

will contribute to accelerate the uptake of ecosysteased approaches and natbased
solutions to climate mitigation and adaptation, to restore fully functional ecosystems so that
they can play their role as carbon sinks contributing to the aims of the Paris Agreamaent
explore complementary action in digital, regulatory framework and standards, education,
market, investment, insurance, behavioural and se@dmomic 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 multiple ecosystem types (including in
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global biodiversity hotspots), and thus facilitate the continued proviicall ecosystem
services, including for water quality, which underpin our economy and society.

This includes better understanding and addressing the drivers of biodiversity loss and their
interactions- changes in land and sea use overexploitation (¢rootensive agriculture,
water use, forestry and fishing practices), climate change, pollution (air, soil and water) and
invasive species, and their underlying causes (production and consumption patterns, human
population dynamics, trade, technologicahavations, harmful economic incentives and
governance) their 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 td® that will be developed and improved are projections/forecasts,
integrated models, scenarios and pathways that integrateesmriomic and cultural values,
behavioural and biphysical factors for biodiversity conservation and restoration, including
tipping points and planetary boundaries (links with cluster 5).

Assessing and valuing biodiversity, ecosystem and their services and thdenefits of
naturebased solutions, along with supporting the development and adoption of natural capital
accountiig frameworks and metrics, will support their mainstreaming in public and private
decisionmaking. A necessary pondition for efficient biodiversity action is investment

into longterm integrated monitoring frameworks and associated tools, including new
technologies and approaches (together with IA1), to monitor trends and dynamics of drivers
of change and of biodiversity and ecosystem services.-dpteific diversity will also be
taken into account, as well as the open integration of knowledge andratatanultiple
origins such as molecular, phylogenetic, sdugtorical, sensors, satellites, etc., to support
private and public decisiemaking.

The crash of insect populations calls for a better understanding of its causes and to look for
solutions tomitigate its effects on ecosystem functionimgluding its cascading effect on
migratory insectivorous specié® and thei i mpact on cresearch emds 0
innovationwill in particular focus on the role of pollinators in the integrity 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 tiRoltators
initiative (together with IA3).

Biodiversity and naturdased solutions interlink with other research and innovation areas,
notably health (infectious diseases, microbiome), bioeconomy, agriculture and food systems,
especially in a climate emge context. Synergies and traddfs among these must be
investigated. Better understanding of the links between pollutants and human health, well
being and ecosystems are needed to develop systemic approaches tackling them (with IA3,
IA4, IA5, IA7 and Quster 1). Innovative naturleased solutions will be developed and tested

to reduce pollution, including diffuse water pollution originated from agricultural and urban
sources 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

158 Convention on Migratory species. Insect decline and its threat to migratory insectivorous animal populations.
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exposure (Cluster 1). Innovative models harvesting the positive role biodiversity on human
health should be developed together with the health sector.

Assessing how extraction, production, consumption, trade, and behaviour patterns, especially
primary praluction and food systems, affect biodiversity loss 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 ntaking a
levels is needed, including for business and 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 bicsliyemeed to be addressed. This
includes maintaining materials in the economy for as long as possible and comprehensive
assessment methodologies for nafoased solutions in business and for social justice
(performance indicators, standards, referenceetspdisk 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 ofnnovative and transformative governance models, participatory approaches
and integrated decisiesupport tools are expected to enable systemic approaches and a swift
implementation of policy mixes for meeting sustainability, biodiversity and climate
challenges set towards 2030. Successful transition to sustainability requires an agreement in
the communities on the preferred options for development, beyond the identification of
feasible options to address an acute problem. Mtdtieholder living labs thatllow co

creation of systemic solutions and create space for testing them are innovative governance
solutions that i mplement the Oinnovation pr.i
capital in the strict sense but address transition processesbroadly. Related activities aim

at understandingow behavioural, socieconomic and demographic change could be drivers

of sustainability and catalysts for a balanced development of vibrant rural, coastatbperi

and urban areas. ScieAgased tacking mechanisms and methods would enable transparent
assessment of theaffectivenessActivities will engage communities of innovators, public
authorities, research community, business and public in all parts of the sotdicgecycle,
including though education and citizen science, for facilitatingcaation of actions on
natural capital and biodiversity.

Another targeted impact is the improved science and knowledge base, guboge
mechanisms and tools to support the workings and outcoméBB&S and IPCC and
multilateral environmental agreements (see international cooperation).

Biodiversity and naturdased solutions will play a supporting role in several mission areas
and European Partnerships, especially the ones related to climate cuapgation and
agroecology. In particular, the proposed partnership "Rescuing biodiversity to safeguard life
on Earth" will algn and integrate paBuropearresearch and innovati@fforts in developing

and upscaling solutions to stop biodiversity losd guide actions to protect, restore and
sustainably manage ecosystems and natural capital. It will help mainstreaming of biodiversity
and will support policymakers, notably on improving the evaluation and monitoring of the
efficiency of biodiversityrelevant policies, developing the science basis and scieoloey
interface to guide policy implementation, at global, EU and national levels.

4.3 Agriculture, forestry and rural areas
Sustainable, climatfriendly and resilient farming and forestry systepnavide a number of
economic, environmental and social benefits. In addition to contributing to food and nutrition
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security, feeding intalynamicvalue chains, providing millions of jobs and securing well
being of peopl e, EUG s poatantmetewards afntde nétwal e st e
environment, and thus have significant potential to shape and maintain rural landscapes,
promote healthy ecosystems, mitigate the effects of climate change and halt the loss of
biodiversity. EU research and innovation ad¢tes under this intervention area are expected

to advance knowledge, build capacities and develop solutiamsettand in more sustainable
waysand tomove toclimatefriendly, resilient and socially inclusive agriculture and forestry
systems This trangion will be supported by applying principles of agemd forest ecology

and making better use of ecosystem serviResearch and innovatiomill also contribute to
providing consumers with healthy and nutritious food, developing new value chainsand to
balanced development of rural arebased on implementation of effective, evidehased
policies. Overall, theesearch and innovatiaactivities under this intervention area will be
instrumental for the future European Green Deal, and in particeafaim to fork" strategy

for sustainable food, the climate policy, the circular economy and thepabuotion
ambition.

Fostering climate change mitigation, and achieving sustainable management and efficient use
of natural resourcesnplies for agricultire and forestry that there is a right balance between
productivity, climate and environmental goaResearch and innovatioactivities will

support solutions for climateand environmentallyriendly practices, to effectively reduce
emissions of major g@enhouse gases and the environmental footprint of agricultural
activitiessNew t echnol ogies and busi nefscss smoldieslast i win
land-based primary production (in cooperationhw@luster 4 and 5, and IA2).eRearch and
innovatian will unlock the full potential of LULUCE®® activities in the mitigation of climate
change. Results of funded activities will benefit forest management and the delivery of
multiple services provided by forests, such as the provision of goods, the protection of soails,
water and biodiversity or themontribution to climate change adaptation and mitigation.

A range of approaches will be developed to enhance resource use efficiency in agriculture
and forestry, in particular water, find alternatives to scarce resources and decrease the
dependency on dital raw materials (together with IA5 and Clusters 4 and 5). A better
understanding of the nutrieflows and the role of biodiversity as well as a more effective
integration of legume crops in farming systems will allow to optimise nutrient management
ard reduce pesticide use-farms and across landscapes, thereby also decreasing pollution of
water, soil and air from primary productiand contributing to the zeq@ollution ambition of

the Green Deal. By better linking rural, parban and urban resoerdlows it will be
possible to gain value from local residues andptmducts, unlock the potential of the
circular economy, and hence create attractive jobs in rural communities. These impacts will
be enabledijnter alia, by promoting smalscale, biebasd solutions (in cooperation with

IA6) and innovations in farming at the interface between agriculture, aquaculture, forestry
and energy (in cooperation with IA4 and Cluster 5).

Agriculture and forestry are severely affected by more variable and extreme weather events
or water scarcity. Accordingly, there is an urgent need to fasdaptation of primary
production to climate changBResearch and innovatiasutputs are expected tocrease the

19 Land Use, LandUse Change and ForestiyJLUCF), for more information see:
https://ec.europa.eu/clima/policies/forests/luluct_en
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resilience of plants and animals to biotic and abiotic stresses by bringing more diversity into
farming and forestry systems and provide farmers and other actors in value chains with
betteradapted crop varietiemnd animal breeds. Moreovegsearch and innovatiasutputs

will provide solutions for rural communities and operators to mitigate and adapt to changing
climatic conditions, in particular by introducing innovations in the areas of renewable energy,
mobility and natural disaster prewen (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 the benefits of biodiversiych and pollinator friendly

practices will serve to develop farming and forestry systems that protect, restore and enhance
agrobiodiversity, wild biodiversity and ecosystem services across a range of scales. The
planned ppat ner shi p fAAccel er at i ng -edolagy tivingnlgbs angg st e ms
research infrastructureso will S vepofpgicalt i mp |
approaches in primary production, including organic and mixed farming or agroforestry.
Research and innovatiooutputs will also improve conservation, management and use of

plant and animal genetic resources, thereby preserving and enhancing agrobiodiversity.
Furthermore, results delivered bgsearch and innovatiowill allow to better assasthe

impacts of primary production on biodiversity, identify the ecological boundaries of the
bioeconomy and deploy natubased solutions to enhance biodiversity (in cooperation with

IA2).

Health and safety in agriculture and forestry, and of theirym®das well as animal welfare

are important societal concerné&ddressing these concerns will require a systemic,
multidisciplinary approach. Results oédsearch and innovatiaomder this intervention area

are expected to enhance capacities to prevemtiton@nd control animal and plant pests and
diseases including emerging risks, and to address antimicrobial resistance. This will result in
the development of safe and environmentally friendly methods for plant protection and weed
control that substantigl reduce the use of contentious pesticides, and thus also enhance the
health and welbeing 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 better understanding of environmental and ®mcinomic drivers of
diseases and promote innovative integrated approaches to animal production. The planned
Eur opean PRamd hedth: ightinginfetious diseases wi | Itransbauadarly e
animal diseases, astiicrobial resistance and will allow to advance in the implementation of
the OneHealth concept (in cooperation in Cluster 1).

Improved knowledge on structure and performance of food andooonvalue chains will
supportsustainabilityoriented redesign, strong reconnection between producers, consumers
and nature, and revaluation of environmental, health and-sooilmomic impacts originating

from food and biebased value chain&kesearch and innovatiaesults will contibute, in
particular, to the development and strengthening of value chains of high quality eco
innovative products that better respond to new needs and opportunities, in particular the
growing consumer demand for healthier and sustainable diets, impomraarof producers

and minimize impact on climate and environment (together with IA5). Particular attention
will be given to fruits and vegetables, Ejsown plant protein€® and the organic sectst.

160 Report fom the Commission to the Council and the European Parliament on the development of plant proteins in the European Union
(COM(2018) 757 final).
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Research and innovatiowill stimulate mutually beneficiatollaboration among farmers,
producer organisations and other actors that facilitates design of sustainable, competitive,
resilient, circular and socially responsible food and-fomd value chains with fairer
distribution of value added, better balancedvpr relations and enhanced impact valuation

(in cooperation with IA5 and IA6). New insights, tools and business models will also
contribute to improved communication, certification, authentication, traceability and
transparency from farm to fork, therelgconnecting consumers, producers and nature,
enhancing consumer trust and better reflecting true value of products (in cooperation with
IAS5).

The climate, soci@conomic and demographic changesural areageopardise the cohesion

of the EU territory Results ofresearch and innovatiamill feed into strategies and policies to
describe and close the divide between rural and urban areas and benefit rural dwellers and
workers (in line with Cork 2.0 Declaration) and generational renewal in farming and rural
communities, with special atteoh to vulnerable groups and gender aspects, including
women and migrants (in cooperation with Cluster 2). The development of digital services and
skills, cocreated with and for rural people, will enhance connectivity and service provision in
often remoterural areas (including mountain areas) and support smart, green and inclusive
rural communities and businesses (in cooperation with Smart Villages and POSEI, and
Cluster 4). This will be done through a better understanding and further development of
socid networks, social capital and social innovation processes and allow for innovations in
rural communities that support the sustainability agenda locally, create and retain value from
local and regional assets and improve the wmding of people living inrural areas (in
synergy with the LEADER programme).

To develop governance models for sustainabiliggearch and innovatiois expected to
deliver the necessary data, knowledge base and impact measurements for improving
monitoring and evaluation of EU |es addressing agriculture, forestry, related value
chains and rural areas in the period 2@P27 and beyond. They are expected to deliver
foresights and tools for multidisciplinary assessment of sustainability and circularity, lock
ins, transition pdtways and coherence of EU policies. 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 driversto speed up the takg of results (in synergy with the CAP). This will include
promoting placeébased innovations, strengthening synergies with other EU Funds in
particular smart specialisation strategies, reinforcing the +acitir approach and
establising a network of livinglabs in agreecology.

Due attention will be given tdCT as an enablerallowing to build an open digital
environment and supporting bottemp innovation in agriculture, forestry, related value
chains and rural areas (together wigl and Cluster 4). This is in line with the recent
decl aration of EU Member States on ASmart
agriculture®™and rural areasbo

161 https://ec.europa.eulinfo/foddrmingfisheries/farming/organi€arming/futureorganics
162 https://ec.europaugdigitatsinglemarket/en/news/ememberstatesjoin-forcesdigitalisationreuropean
agricultureandruralareas
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The European Partnership fAAni mal s haceosst h: fi
sectoral research platform bringing together research funding/performing organisations as
well relevant industries, notably the pharmaceutical and diagnostics ones, and related
stakeholders. It aims to foster largeale coordination of basic anppdied research activities

on priority infectious diseases of livestock and zoonoses and related issues. It will hasten the
delivery of improved tools, products and services to better predict, prevent, diagnose and
manage diseases more efficiently, thuslueng their impact on livestock production
(including animal welfare) and on public health, contributing to the fight againstiragfi
resistance. The partnership will build on jepasting publiepublic partnerships and will
connect to industry. A linkwill be made with the relevant European partnerships under
Cluster 1.

The proposed partner ship 0T oecaagylisingmabsraed s u st :
research infrastructureso ai ms at accel erat
ewmlogical practices by supporting a network of longm experimentation spaces
embedded in the national and regional knowledge and innovation ecosystems. This network

will promote coordinated approaches and ensure knowledge exchange at EU level by
fosteing placebased open innovation in -@peative environments such as living labs.
Involving national and regional authorities in the partnership will facilitate embedment of the
research and innovatiatctivities the EC aims to conduct through this partriprs the local

and regional innovation ecosystems, while the need to connect these activities, ensure
knowl edge exchange and Member States owner sh
and the proposed partnership approach.

The European Partnershig Agr i cul tur e of dat ao (Environ
Sustainable EU Agriculture) will be developed together with 1A1 and by pursuing synergies

with activities in other intervention areas of Cluster 6 and across clusters. It will aim to
support sustaindd agriculture, especially by maximising the use of the possibilities offered

by the digital / data technologies in the field of Earth observations. In order to achieve lasting
impact and European outreach, the partnership will imply the involvement afge |
community, including Member State authorities.

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 hedresources. Oceans,

seas and inland waters can deliver food with lower carbon and freshwater footprints than
land-based production, while boosting profitability in the sector. Sustainable fisheries and
mariculture are set to play an increasing roleandfand nutrition security and be part of the
forthcoming sustainable food from farm to fork Stratégycooperation with 1AS)

The health of the ocean and fresh water ecosystems, its conservation and protection are a
prerequisite to benefit from their rseces. By the year 2100, without significant changes,
more than half of the worldoés marin¥ speci
Activities wildl underpin EUOGs | eading posit
ecosystems and its commitnien halting the decline of marine and freshwater speg¢ies

163 http://www.unesco.org/new/en/natusdiences/iooceans/focusireas/rie20-ocean/blueprinfor-the-futurewe-want/marine

biodiversity/factsandfigureson-marinebiodiversity/
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cooperation with IA2)The IPCC report on the Oceans and the Cryosp{Z8#9) provides
solid evidence on ominous developments ahead calling for urgent action.

Crucially, the ocean economy miseto prepare for and adapt to alterations in the marine
ecosystemi notably from climate change and ocean acidificaionequiring integrated
management frameworks leading towards-win outcomes for the ocean economy and the
ocean environment from Antdica to the Arctic. The Arctic and Antarctic are among the

most sensitive and fragile regions of the globe to human induced climate change and other
stressors. Sustained Polar research and observations are increasingly important and necessary
to understad the rapid changes taking place in these Regions and to predict their regional
and global impacts. Research is also needed for assessing vulnerabilities and building
resilience in polar ecosystems and societies.

Contributing to the above, science, tedogy 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, their ecosystems and bioeconomies to drive a
healthy planet is fully undstood, unlocked and harnessed.

Marine biodiversity remains largely unexplored, offering a huge potential for seemingly
endless discoveries of new species and applications in the fields such as food value chain,
pharmaceutical bioactive marhgerived corpounds, cosmetics, chemicals, materials, etc.
Marine biotechnology offers great potential for the exploration of marine organisms, and
their communities, and for the development of new products, processes and S@mvices
cooperation with Cluster 1Dceanexploration, including the deep sea as the least unknown
frontier of the planet, will also enhance the understanding of ecosystems function and the
chemical, physical, biological geological earth's cycldgshrough also IA1 for ocean
observation)

Designing and deploying an integrated approach (looking at the interlinkages of ocean
climate (also in cooperation with Cluster 5), océamd (in cooperation with IA5), ocean

land, ocearsociety, renewable energy from marine sources (als€luster 5) 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 evidence
based policy making and implementation through engagemerttissemination actionand
assessment at EU and global 1é%el

In light of recent IPCC projections, there is a need to adapt to extreme sea level events and
coastal hazards and not in a distant futl@émate change mitigation and adaptation,
especially hrough naturdased solutions (together with IA2 and Cluster 3), will be enhanced
through the improved scientific knowledge and innovations that will allow to better
understand, forecast, monitor the ocean and its changes (including sea level), the climate
ocean interface and the impact of stressors and global changes on ecosystems and maritime
sectors®® as well as on inland waters and related economic activities and human settlements.

164 EU policies such as the Common Fisheries Policy, the revised EU Bioeconomy Strategy, the Integrated Maritime Policy {(ivecludin
Marine Strategy Framework Directive), Martime Spatial Planning and International Goe@nmnance as well as the 2050 Clean Planet
vision.

165 Investigate the impacts of climate change on marine and coastal ecosystems, examining effects in terms of ocean asadifleatbn

rise, temperature and currents changes, extreme edentgjgenation, eutrophication, abundance of marine resources and food, and other
effects on marine sectors;
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The development and demonstration of Greenhouse gas "neutral” and -piiowite
production and exploitation innovations will contribute to climate neutrality and support the
adaptation of fisheries, aquaculture and sustainable exploitation of ecosystem services and
other resources in the context of climate change and otheal gtbenges (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 other biological resources, marine
ecosystems, planetary boungariand ecosystem services at sea and in coastal®&reas
(together with 1A2), including fisheries for the sustainable use and management of natural
resources at sea, environmental protection, coastal management, food security and food
sovereignty. The devgbment and demonstration of the use of ecosydtased approaches

and other systemic solutions will allow to protect and sustainably use and manage marine
biological resources and to enhance ecosystem integrity and resilience in marine and coastal
environmets.

Sustainable management of inland water, coastal and marine resources will be achieved
through innovative solutions (including circular economy business models and social
innovationsi together with 1A7) to mitigate and adapt to climate change impattreduce
stressors and human induced pressurdsom overfishing to pollution, on freshwater and
marine ecosystems. It includes to enhancing the means to fight illegal, unreported and
unregulated fisheries. The shared use of maritime space with othaties; particularly in

the coastal zone, and its soeiconomic impact will be addressed through the development of
optimal maritime spatial planning. It will result in better human, algal and animal health,
facilitating the development and market ugtadf sustainable circular bimased processes

and blue bioeconomy products (In cooperation with 1A6).

Contributing to global food and nutrition security, will be realised through developed and
demonstrated solutions to produce more, safe, healthier dtet heality food, and by
exploiting new food sources from the seas, oceans and inland waters, whilst conserving
biodiversity, thus alleviating pressure on land and fresh water resources and boosting
profitability in the sector. This will go hand in hamdth sustainable and resilient aquatic
food production systems that minimise the use of chemical inputs, nutrients and
antimicrobials, and guarantee the transparency and traceability of aquatic food products
(together with 1A5).

Establishment of governamanodels enabling sustainability will benefit from the results of
research and innovatipnmproving capacities and skills to reap the benefits of digital
transformation and socieconomic innovations for more resilient, prosperous, sustainable
and dynamianland water, coastal and maritime economies, also by developing management
frameworks aligned to policy objectives and ensuring fit for purpose ocean obsefdations
(together with A1), interconnected with relevant research infrastruétrés serve the
needs of decision and policy making.

166 This includes research needs from the ongoing negotiations on Biodiversity in Areas Beyond National Jurisdiction (BBNJ)

167 Technologies for the dital ocean (seafloor, water column and water surface) connecting services and communities, and promoted

through the Blue Cloud as part of the European Open Science Cloud.

168 gych as those identified by the European Strategy Forum for Research Infrestr§EtBFRI) and those established under the
European Research Infrastructures Consortium (ERIC) regulation
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Prevention and removal of pollution (chemical, physical, bacteriological, nutrients) will
deliver on the EU ambition of zero pollution and will be supported by and required
behavioural and socieconomic changefeseach and innovatiorwill lead to solutions to

limit pollution in inland, coastal and marine waters, including from maritime infrastructures
and transport, energy infrastructures and tourism. Special attention will be given to
identifying approaches to redupellution in river catchment areas at the scale needed to
ensure all fresh and coastal water reach environmental standards defined in the relevant EU
water and marine policieand the quality of the cleaned waste water entering coastal waters

It embraes the adoption of circular economy products to prevent and mitigate littering and
pollution, very importantly plastic pollution (together with 1A7)

Costeffective solutions for mitigation of morphological alterations of water bodies (e.g.
barriers, damsand canalisationand for restoration and management of heavily modified
water bodies will help to preserve and restore biodiversity and ecosystems. Innovative
solutions, improved analytical tools and monitoring methods to address the negative effects
of past chemical stressors and new emerging pollutants (such aspoilkiants, micre
plastics, pharmaceuticals, endocrine disrupters, antimicrobial resistant bacteria ) will also
help improve the chemical status of freshwater and prevent further pollotiimjn inland

water bodies and coastal waters (in cooperation with Cluster 1 and 1A2,1A7).

An overarching partnership AA climate neutr
would cut across several of the above impact areas and it would haveadekieyachieving

the desired impact on a sustainable Blue Economy, creative value added, blue growth and
jobs in Europe through a jointly supportedsearch and innovatioprogramme in the
European seas, coastal and inland waters. In order to maximigs affd achieve efficiency

gains the partnership would deliver the highest impact by joining efforts and to align certain
research priorities/activities in all seas and oceans around Euanpkebeyond and to pool

existing and new funding streams fromtional public and private sources together with EU
funding.

The partnership covering the Atlantic, Arctic, Baltic, Mediterranean, North Sea and Black
Seal would be based on previous work, notably the sea basin specific Strategic Research and
Innovation Agendas (SRIAs); Ministerial Declarations; international commitments and
already ongoing work and sea basin initiatives developed and facilitated by the Commission,
together with the EU Member States, funders and stakeholders over the last 10 years. The
objectives would be to support the resilience of marine ecosystems and a transition to a
strong, climate neutral and sustainable Blue Economy by 2050; to ensure food security and
safety for citizens; to foster the alignment of existing EU and Member Ss¢arch and
innovation priorities; to pool EU and Member State (private and public partners) resources; to
support a Europe wide fior-purpose marine observation framework by 2030; to increase
international cooperation in science, research and innovasiovell as science diplomacy; to
address Climate mainstreamingo. The partner
SRIA which will be implemented with eprogrammed and efunded actions. Multlateral
cooperation with international partners will pagrsued to achieve the goals mentioned above,
notably in the Atlantic, the Mediterranean, the Black Sea, the Baltic Sea and the Arctics. It
builds on Member States (e.g. Belém Statement, Galway Statement), and international
commitments. It will assist inv@rcoming the challenges related to oceans, seas and inland
waters and shaping up global governance by strengthening international research, data
sharing and scientific exchanges. Furthermore, the EU is-plegled to demonstrate
leadership in relation tthe implementation of the United Nations Decade of Ocean Science
for Sustainable Development (202030).
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Understanding the human dimensions is fundamental to decisaking across marine
policy realms Research and innovati@ctions will help raising awareness and education to
empower Europeait as 6 Ocean Li-ttetake dieed and sustainatdenastion
towards healthy seas, oceans and inland water, healthy communities and ultimately
healthy planet. Social innation will be supported to as a trigger of environmental, social

and economic transformati ons. Synergi es be

development can create huge adgallie for sustainable coastal and marine development.

45 Food Systems

The global food systenis facing a range of challenges including the triple burden of
malnutrition (undernutrition, ovemutrition and micronutrient deficiencieg)jmate change,
resource scarcity, biodiversity loss, including in soils, growing and @geopulation,
urbanization, food waste and food povertpo# systems are also an important part of the
bio-economy in terms of turnover and employment, and because of their common
ecosystems. This creates synergies, but limits have to be respectesddAS y st e ms 0
transformation is thus required which shifts towards more sustainable and healthy diets and
aims to ensure food and nutrition security for all, thus contributing to the "farm to fork"
strategy for sustainable foodlhe Food 2030 initiative is asaful model to follow with its

four priority areas of nutrition and health, climate and sustainability, circularity and resource
efficiency and innovative communities. Its goal is to use systemic approach to transition and
future-proof our food systems.

This requires a better understanding of the interactions between the different components of
current food systems, such as the interactions between food, biodiversity and water systems,
to maximise cebenefits andaccelerate transition. More specificalliietgoal is to arrive at a
sustainable, climateeutral, resourcefficient, 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 strgies that tackle systemic issues and have positive social,
environmental and economic impacts \pithy an essential role.

Research and innovatiosolutions will be developed to build climate smart and
environmentally sustainable food systems adaptivdinmate change, which conserve natural
resources,and implement resourefficient circular economy principles, while reducing
environmental footprintA range of approaches enhance diversity, sustainability and food
quality, andfacilitate production, processing and consumption (e.g. plaased proteins,
algae, seafood and insects based proteins) will be investigated (in cooperation with IA3 and
IA4). Diversity in food systems (including production, processing, distribution and logistics)
will be identfied to improve resource efficiency and circularity, reduce food loss and waste
reduction, improved valorisation of (urban) food waste through the production-babeu
products, rethink packaging, and address the environmental pressures affectiogdour f
systems (in cooperation with 1A2, IA3, IA4 and IA®laced based food systems innovation

will be supported antesearch and innovati@olutions applied in urban and rural contexts to
ensure the transformation of urban and qpeban food systems algnwith a better
understanding of the rural urban divide (in cooperation with I1A3). In addition, the application
of microbiomebased knowledge will open new avenues to improve human health with
higher quality and safer food products, increase the biodiyewsifood resources, tackle
waste management, enhance productivity and sustainability, and address climate resilience
across food systems (in cooperation with Cluster 1 and 1A3).

Research and innovatisolutions will be developed to ensure safe anditraus food is
available, accessible and affordable for all. Helping citizens to adopt sustainable and healthy
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diets for good health and wddkeing will help reduce nenommunicable diseases (NCDs),
hunger, and malnutrition. Innovative personalized notritsolutions from smart products,

new technologies, business tools and models will reduce the incidence of diet related NCDs.
They will arise from a better understanding of the needs and predispositions to develop
tailored solutions for different targeteploups taking into account gender related issues, in
particular for people in a vulnerable stage of life (in cooperation with Cluster 1). Addressing
health and nutritional inequalities is crucial to reduce hunger and malnutrition and to support
the transibn towards greater sustainability. To ensure that nutritious, sustainable and safe
food is available, accessible, and affordable for all, and at any time, will involve innovative
solutions and strategies tackling the causes of food and nutrition ingeenitifying food

crises and delivering emergency responses (in cooperation with Cluster 1, Cluster 2, IA3 and
IA4). This will occur at different levels (e.g. cities, and regions) and for different
communities (developing countries, and vulnerable greuph as the elderly, migrants, and
low-income groups).

Innovation in the food chain will be addressed while fostering regulatory science. This will
lead to improvedisk assessment methodologies and new evidence to support robust food
safety regulatory rameworks, including those addressing new and emerging food safety
risks Research and innovatiomill foster solutions for acceptability, trust, transparency, and
innovation uptake by citizensThe development of digital innovation and the improved
managenent and sharing of data will optimize the sustainable use of natural resources along
the food system, monitoring its potential impacts on natural resources and contribute to foster
food safety, crisis management, traceability, transparency, and systkemcesto respond

to the trend for more personalized, sustainable and healthy food, and to increase the
competitiveness and sustainability of the European food industries and related food services
sectors.Research and innovatiosolutions for food products, services and process will
improve nutritional structuraland functional food properties, food systems sustainability and
resources efficiency, reusesduction and recycling of water and packaging, reduction of
food losses athwaste, andf plastic based food packaging and contact materials.

Advances in systems scientehavioral, sockeconomic sciences and decision support tools
will help drive policies and food system governance at all leWdgsearch and innovation
soluions to better understand the factors (such as urban planning, obesogenic food
environments, cultural and socio economic trends) influencing consumer food choice,
lifestyle, motivation and decisiemaking with a special attention to vulnerable people and
gender will facilitate the transition towards sustainable and healthy food production and
consumption. Safe and healthy diets will increase-tgihg, reducehe risk factors of diet
related NCDs,help reach climate target® and support more environmentiendly
production and production systemBSuropean food industries and food services will be
engaged for their essential role in facilitating dietary change through the provision of good
guality, safe, affordable and convenient food with good nutritiand sensorial qualities.

Citizendbs empower ment and involvement in inf
gender equality will be crucial to shift consumer preferences and consumption pattern
towards more sustainable and healthy diets. Interfdmseen informal and formal

169 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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governance systems need to be developed and tested to accelerate innovations uptake in
society. To develop and establish governance models enabling sustainability, will produce
knowledge and innovative solutions and strategiesupport of evidenebased policy

making, implementation and monitoring and strengthened EU and international science
policy interfaces for improved governance. By addressing political and-soar@mmic lock

ins starting from the local level of governanthese solutions will ensure policy coherence

and societal engagement in developing and applying selaszs innovative solutions that

also cover awareness raising, education and skills building. Elements of citizen engagement
will be implemented withi the partnership and related missions.

An overarching partnership on fASafe and sus
climateo wild/l p r enedtedtlee healthyy buatainfalder amd irtclasivec food
systems of tomorrow that accelerate thansition towards a carbon neutral Europe by 2050

and contribute to the new AFarm to Fork vis
Deal. This partnership will focus on developing the needed systemic andsaossal EU

research and innovatiogovernance relevant to different geographical scales, to foster
collective understanding, aligrmresearch and innovatiorprogrammes and leverage
investments, develop capacities and skills to address high imgsedrch and innovation
transition pathways sh as supporting the food safety system of the future to boost
consumer trust, foster food safety and food quality; supporting the shift to sustainable and
healthy diets and alternative proteins; cutting food systdated waste, in particular food

wade and food packaging; and supporting molbijective urban and pladsmsed food

systems transformation in Europe and beydinaill mobilise diverse partners (e.g. Member

States, public and private sector, research organisations, education estahlishmdations

and civil society) and resources within and beyond Horizon Europe to implement the
European Commi s s i o mrgsearch(aBdCipnov&tign@icy frar@Botk to
future-proof our food systems by delivering-benefits on nutrition, climateircularity and
placebased innovation, also with view to addressing both land and sea dimensions. This
partnership will build on previous work of the Standing Committee for Agricultural Research
(SCAR), three Joint Programming Initiatives (FACCE, HDHLCEANS), multiple ERA

NETS and the EIT Food and a number of relevant European Technology Platforms,
foundations and NGOs that over the last years have confirmed the need to implement a new,
systemic and participatory approactrégearch and innovatigolicy that is multi and trans
disciplinary and that prioritises the experiences and expertise of all stakeholders within the
food system. The partnership will develop a joinga and policy coherent Strategic
Research, Innovation and Investments plan to baleimented by all partners, that will

contain a mix of cgprogrammed and efunded actions, depending on the pathways. The
partnership will also be aligned with other relevant partnerships working in this area to seek
synergies and avoid unnecessary dupgbca@ i n col | abor ati on with CI
partnership on AChemical Ri sk Assessmento

4.6 Bio-based Innovation Systems

Bio-based innovation has a major role to play in the sustainable and just transition to a
Agreeno e c onomyneutrdt artid ciicldar and operatésewithin planetary
boundaries. Bilding on the use of biological renewable resources, as a substitute for fossil
and minerabased ones, it fosters climate neutrality in very significant parts of European
industrial and eaoomic sectors (e.g. construction, packaging, textiles, chemicals, cosmetics,
pharma ingredients and consumer goods). It contributes to achieving the resbaieecy

goals of the circular economyfor instance through the development of our capacityro
organic waste and GArom bio-based processing into valuable products. At the same time, it
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capitalises on the enormous advances of biosciences and biotechnology to deliver greener and
innovative products, processes and services. The transforntestial of biebased
innovation will also be directed towards economic competitiveness (in cooperation with
Cluster 1 for the health aspects of-biased innovation and Cluster 4 for industrial symbiosis

and sustainable manufacturing), delivering newu@athains, technologies and processes,
economic activities and employment, thus revitalising regional economies and local areas.

The contribution of bidbased innovation to fostering climate change mitigation and
adaptation strongly relies on the provisiof sustainable biomass, grown in a way that
contributes to climate and biodiversity goals and sustains ecosystems integrity, and on its
conversion into bidased products and crop nutrients as a substitute of fossil and mineral
based products.

Researcland innovatioris expected to deliver on two main outcomes. First and foremost, it
will result in resilience and sustainable biomass production systems fevdligd biecbased
products while ensuring the functions of balanced ecosystems (terrestridic)aguitin
greater carbon sequestration and biodiversity conservation. A number of agroecological
approaches can be considered such as -groltiping strategies, agroforestry, multipurpose
biomass, the use of perennials and marginal lands, residues ntioilisaad use (in
cooperation with Cluster 3 for environmental risk prevention and mitigation) as well as
climateresilient crops (e.g. drought, pathogen resistant) (in cooperation with IA3 for
varietiesd6 breeding options dly &mwtl purguettie | A7
establishment of new bibased value chains through the development of a toolbox of
solutions to process diverse biomass into-b@ased products, including in advanced
sustainable biorefineries, including smsdlale decentralised adels in rural settings (in
cooperation with IA3). A key approach will be the combination of sustainability and
functionality of the developed products. Byased products can be suitable for various
(longerterm) uses(as harvested wood products also aeplg fossdbased materials and
products), and new ermf-life requirements (such as recyclability, compostability), should
show lower environmental toxicity (e.g. b@msed surfactants, pesticides, insecticides) or
present new functionalities (e.g. drugased on chemical composition or structure) or
performances (biodegradability in specific environments) meeting societal needs.

Coupled with its potential to reduce greenhouse gas emissionbaged innovation can
accelerate the transition from a linef@ssitbased economy, which leads to overuse and
depletion of natural resources, into a resowffieient and circular bidased economy
operating under safe planetary boundartgscial innovation will contribute to reducing
resource consumption andlwiesult in an increased innovation capacity of all actors. This
will also help to decouple human wélking from resource overexploitation and
environmental impacts.

Research and innovatiaa expected to result in solutions to keeping the value abdgical
resources in the economy for longer through the optimisation of product design, production
processes, performance and end of ligplacing fosstbased materials and products in line
with the longterm climate strategy 2050. This also includesse, repair, remanufacturing

and recycling patterns as well as related governance and financing models. Effective
approaches will be devised to the increase of the value generated per unit of biological
resources. They could range from the optimisatiorthef chemical (complex molecules),
materials and energy 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 urban -waste and residues from agriculture, food
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processing, forest sector, fisheries and aquaculture. Also the recovery of nutrients from waste
streams to produce blmased fertilisers will allow to reduce impacts associated to the
production and use of syntiefertilisers (in cooperation with 1A7). As bieased products

and processing can decrease the presence of hazardous substances, they could improve safety
and facilitate circularity. Industrial symbiosis will enable the creation of new value chains
and né wor ks where wastes or by products of an
raw materials for another one. This includes the capture and use dfo@Oemissions from
bio-based processing into valuable chemicals, materials and products. Theffloalegical

resources will be better integrated into models of the circular economy, in particular on the
circular use of natural resources that account for its ecological boundaries and enhance
biodiversity and the delivery of ecosystem services. Mgt data on the value generated

per unit of biological resources will be developed.

With a view to addressing the previotssearch and innovatiopriorities (in cooperation

with IAs 3, 4, 5 and 7), the suitability of the establishment of a potentiabpEan
Partnership in the area of sustainable, inclusive and circulabasied solutionsi.e.
European Partnership for a circular dnased Europewill be assessedlhis will take into
account the lessons learned from the partnership orb&ed Indusies under Horizon
2020. Synergies will be created with regional and national public funds and other
instruments. The partnership supports sustainaoitibeen innovation for new local value
creation from waste and biomass, driving sustainable, resefiicient and climateneutral
solutions towards a healthier planet, replacing-resrewable fossil and mineral resources by
biomass and waste for renewable products and soil nutrients.

Bio-based innovation is not only driven by the need to address pressietpk challenges

(such as climate change, resource depletion, biodiversity loss, environmental pollution), but
also by the disruptive potential of the unprecedented advances in life sciences and
biotechnology. This goes far beyond biomass processingtaeiva al | owi ng t he us
Abi ol ogi cal assetso, i esearch and isnovatwmexgecdted tos a n d
deliver competitive, sustainable and novel industrial processes, environmental services (e.g.
bioremediation for restoring ecadgms, water resources, soil) and consumer products
through the application of biotechnologies acrosshaised value chains (e.g. chemistry,
construction). When coupled with the digital revolution, new tools will be put in place for
prospecting, understding and sustainably using the biological resources (in cooperation

with [1A2).

Maximising the impact of bitvased innovation involves the elaboration and establishment of
governance models enabling sustainable and inclusive bioeconomy patterns, including
consumption patterns, market measures and financial models (in cooperation with the
European Innovation Council).. This key targeted impact cuts across ategegrch and
innovation priorities identified above. Participatorgsearch and innovatios expected to
deliver behavioural and soegconomic change resulting in (i) the revitalisation of local
communities through e.g. new (smsdlale) business models and innovative maokieinted
contractual arrangements in value chains, (ii) effective andsiwelypublic / civil society
engagement, mobilisation and mutual learning, trust building and awareness raising, to avoid
6l eaving peopl e behind® (e. g. enhanced tr
sustainability assessment of value chains and theal fproducts and services and
communication to stakeholders, labelling etc.); (iii) training and skills development as well as
recrutment strategies and education.
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Research and innovatias expected to result in a deep understanding of multiple boundaries
of the bioeconomy and its blmased component. This includes knowledge for evidbased
policy making on (i) bioeconomy impacts, synergies and todfde with a healthy
environment, enabling their comparison with concurrent and alternative econorsis, (fo
CO2based), involving all actors and including life cycle assessment approaches; (ii)
international biomass sustainability criteria and certification schemes, and global
sustainabilitydriven biebased innovations; and; (iii) hierarchy of use ofldmecal and fossil
resources (e.g. traddfs and synergies with food production or other land use, e.g.
recreation). Technological, as well as systemic, territorial, social and environmental
innovation will be supported.

4.7 Circular Systems

The recent EC report on the implementation of the Circular Economy Action Plan, the EU
Strategy for Plastics in Circular Economy, the updated EU Bioeconomy Strategy, the
reflection paper towards a Sustainable Europe by 2030 and the Clean planet fategjicstr
vision acknowledged the need for 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,tionad investments to
develop and demonstrate innovative systemic solutions in various sectors (e.g. plastics, food,
textiles, electronics, construction, mobility and built environment) and reap their full benefits
to circularity and cut greenhouse enoss and other forms of pollution; (ii) address the
challenges related to the circular use of natural resources, including recycling, energy and
material efficiency; (iii) support new circular business models, and consumption and
production patterns; (ivénhance circularity and sustainable water use and circular nutrient
and manure management; (v) develop appropriate indicators and governance systems to
monitor and measure the progress and accelerate the transition to the circular economy, and
tools that ould allow consumers/citizens to make better informed choices (vi) integrate
circular approaches in all phases of a product life cycle, from desigrusereecycling and

final disposal.

Improved knowledge about the potential and the overall enviromianpact of circular
economy will contribute to reducing GHG emissions along value chains and to fostering
mitigation and adaptation to climate change (in cooperation with Cluster 5). Investing in
systemic solutions for circular economy at regional arwllscale (in urban, peurban,
coastal and rural regions) including new business models, products and services stimulating
resource efficiency along the whole value chain, while exploring the potential of
digitalisation, will contribute to reducing thendronmental footprint of production and
consumption and its impact on biodiversity, preventing pollution and achieving sustainable
management and circular use of natural resources. A holistic approach will help avoid
possible conflicts between differergcors and value chains and safeguard the availability of
raw materials for the important societal transitions in the fields of energy and mobility (in
cooperation with Cluster 5). The development of a holistic view of a working-wfter
system in partidar for plastic based products, incorporating reuse, collection, sorting,
mechanical, chemical and organic recycling 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 (in cooperation with Cluster 4,
IA 4.9 Circular Industries).

Robust approaches to promote active engagement of citizens and to bring consumers and
producers together, to explore the consuretted aspects of circular economy and identify
instruments that can trigger changes in consumer behaviour (notably, increasing transparency
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about lifecycle footprints of products and services) and make circular economy socially
acceptable and inclusive, Wbe essential to accelerate the transition to circular systems for
the sustainable managementiause of natural resourcd®esearch and innovati@olutions

will improve knowledge and develop metrics and indicators for measuring material flows, the
circular economy and life cycle performance, governance systems to accelerate expansion of
circular economy, including models for mudtiakeholder and crosslue chain
collaboration, incentives and financing instruments.

Climate change and biodiversity losdl require adapting water resources and infrastructure
management to increased scarcity and flooding, as a result of more frequent and intense
extreme weather events and decreased ecosystem services (in cooperation with Clusters 3 and
5). Improved knowddge about the status of waterbodies and aboutté&yng change in
resources are essential for adaptation. Innovative solutions for halting pollution and restoring
degraded water bodies contribute to maintaining natural capital (together with 1A2).
Advaned circular urban water systems and deployment of alternative waters sources,
including water reuse, and transparent water allocation systems to satisfy all needs are
essential for sustainable resource use. New governance solutions that build on Weiter spa
planning, based on environmental observation, better modelling and inclusion of citizen and
economic actors, like the insurance sector, will be essential to support EU water and climate
adaptation related policies (in cooperation with cluster 5 a@d I3, 1A4)).

The ecological consequences of imbalances in the nutrient cycles are visible as eutrophication
of surface waters and as contamination of-sutface waters with increasing costs for
drinking water provisions. Forest areas are also affectet get lost for agricultural
production. Nutrient emissions cause also impact on air, biodiversity, climate and soil. A
comprehensive EU policy to balance nutrient cycles is not yet well developed. Research and
innovation is needed to look at how the Ebuld move to living within the planetary
boundaries, with regards to nutrient flows. Research and innovation activities related to the
nutrient cycle shall include inter alia sustainable sourcing of nutrients for example from
wastes, alternative soil maregent, and livestock emissions and recovery of recycling of
nutrients for different industrial sectors. Analysis 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 involvement for the realisation of a nutrient policy on local and regional
levels. Actions to develop and demonstrate systemic solutions for mabitamanagement

of nutrients flow in Europe will enhance sustainable, inclusive, safe and healthy primary
production and food systems (together with Clusters 1, 4, 5 and 1A3, IA4, 1A6).

The high diversity of challenges we are now facing to addressvittespread and cross
sectoral impacts of the risks related to water and to secure water for all, and the relevance of
water to several intervention areas of Cluster 6 and other clusters of Horizon Europe (Clusters
1, 3, 4 and 5), require a European andagl@artnership bringing together a broad spectrum

of public and private stakeholders. It also requires the alignment and/or integration of
different research and innovation agendas, coordination of funding agencies and
commitments to implement a loitgrm strategy that would deliver major changes and
impacts. It also requires the implementation of a wide range of research and innovation
activities, including networking, training, demonstration and dissemination of innovative
solutions. Finally, it requiremore synergies between various EU funding mechanisms and
investments funds. This is not possible through regular calls for proposals and traditional
collaborative projects. The proposed Water4All partnership will be goal oriented, providing
measurable tgets at different levels, such as, decentralised solutions, living labs, increased
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uptake of innovations and shared research infrastructures and data sets. Beyond scientific
progress, it will support policymates. ng, ci ti

5. European Partnerships

In the area of Cluster 6 the landscape of Horizon 2020 partnerships is characterised by a high
share of publigoublic partnerships. Among those partnerships, two are institutionalised ones
(Bio-Based Industries and PRIMAYVith 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 sfictured 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 publigesearch and innovatidonding agencies can create synergidse T
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 a taisable 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 Circulaoitbased Europe: sustainable innovation for new
local value from waste and biomass

1 Water4All: Water security for the planet

= =4 =4 -4 -4 -9

In addition to the support to the abovementioned European Partnerships, the Cluster 6 will
collaborate with relevant EIT Knowledged Innovation Communities (KICs). Thanks to

their societal challengdriven approach and their portfolio of activities, ranging from
entrepreneurial education and training, to innovation projects, business creation activities and
support services for stamps, scalaips and SMEs, the EIT KICs, in particular, EIT Climate

KIC and EIT Food, are well equipped to develop synergies and complementarities with
Cluster 6 activities. OWater and mariti meo
EIT-KIC and EIT might support in future the KIC in coordinated cr#8€ actions in
challenges, like the circular economy, that are so far addresses at the margins of several
KICs.

The Standing Committee on Agricultural Research (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 identifyregearch and innovatiarrientations in this

field for many years. The continued use of the SCAR advisory committee is kefieving

the targeted impacts of Cluster 6.

6. International Cooperation

Global challenges require strong global collective engagement. The EU led international
developments towards the Paris Agreement and the 2030 Agenda for Sustainable
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DevelopmentIn this context and also as party to the UNFEGQo the UNCCB'! and to

the UNCBD'? ( it he Ri o Conventionso) it has taken
framework to limit global warming (lastly under the Paris Agreement), to achieve land
degradation neutrality and to halt biodiversity loss on land and the seas. In 2015, the EU
committed to the 2030 Agenda for Sustainable Development. Through successive Framework
Programmes the EU supports and contributes to the work of the i@ to the IPBES,

in terms of providing scientific evidence and sciepoécy-society interfaces.

Progresstowards the EU Green Deal entails emphasizing the EU world leadership and
renewed opportunities faesearch and innovatiagsirategic cooperation and partnerships on
the global issues of food and nutrition security, integrity of biodiversity or oceath.heal
Major efforts will continue in strengthening access to environmental observation data and
information through the Global Earth Observation System of Systems (GEOSS), with the
leadership and support tifie European Commissias a cechair of theGroup on Earth
Observations (GEGY®, in order to underpin environmental policies and global commitments
such as the SDGs, Sendai Framework for Disaster Risk Reductior2@B@pand the Paris
Agreemeng

International cooperation will be stepped up throughesgra alliances in areas, such 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, throughxisting networks, such as the Belmont Forum, the- Bio
economy Forum or the establishment of international research cotf8oftiRCs). The
establishment of one IRC is expected in the area of soil and carbon.

The development of an EMfrican Union Researchna Innovation Partnership 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 Africaparding nutritional imbalances, and the need for
agriculture and food production systems to sustainably respond to rising demand and the
challenge of urbanisation and migration.

Research and innovatioBooperation with China as part of the Foddyriculture 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 capdeden to support relevant

EU policies and partnerships, notably addressing the objectives of the UNFCCC, the CBD,
the Sendai Framework, Habitat 11l and the new Urban Agenda.

Leading international cooperation activities in the field of water will be alsmpted with a
view of supporting relevant EU policies and partnerships and water and science diplomacy.

170YN FrameworkConvention on Climate Change https://unfccc.int/resource/docs/convkp/conveng.pdf
171 UN Convention to Combat Desertification https://www.unccd.int/

172YN Convention on Biological Diversity https://www.cbd.int/

173 Intergovernmental Panel on Climate Change https://www.ipcc.ch/

174 Intergovernmental Sciendeolicy Platform on Biodiversity and Ecosystem Serviaiss://www.ipbes.net/
175 6E0 Mexico City DeclaratiarGEO Strategic Plan 2012025

178 |RCs are flexible @tforms that allow coordination of global efforts in a specific area. The IRGdat&ar supported by Horizon 2020
focuses on animal health.
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Also cooperation for all European sea basins will be key to achieve the strategic objectives
for seas andceans, particularly through the Adtlantic cooperation and the cooperation for
the Mediterranean

The EU will continue to work with international partners to step up science, research and
innovation in all European sea basins to underpin international ocean governance, ensure
food supply from the eas and oceans, advance polar science and knowledge on climate
variability and predictive capabilities for changes such as sea level rise, and complete sea
floor mapping, including habitats. This will include the further implementation of the Galway
and Béém Statements, respectively signed with the US and Canada, and Brazil and South
Africa with a vision of building an all Atlantic Ocean Community and by also implementing
the bilateral Administrative Arrangements on Marine Research and Innovation Cawperati
with Argentina and the Republic of Cabo Verde.

In the Mediterranean, marine research and innovation cooperation with a significant number
of members of the Union for the Mediterranean will continue through the BLUEMED
initiative. At the same time, a &tegic Research and Innovation Agenda for the Black Sea
will be implemented, as part of the Common Maritime Strategy for the Black Sea.

The EU (both European Commission and several of the EU Member States) are actively
cooperating with international partsewithin the Organisation for Economic ©gperation

and Development (OECD), especially in the context of the Committee for Scientific and
Technological Policy (CSTP) and its Working Parties. Among the areas of future cooperation
are the biebased economysolutions, circular urban bioeconomy and sustainability
assessment methodologies of-based products.
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ANNEX 71 MISSION AREAS AND
PARTNERSHIP CANDIDATES

1. Mission Areas

1.1 Mission Area for Adaptation to Climate Change, including Societal ransformation
Addressing sectors, policies and systemic, transformative solutions (governance,
technological, nottechnological, services, behaviour changes, investments) in fields
including notably: climate change adaptation and mitigation; climate cestvinatural
resources; systemic and natln@sed solutions; environmental advocacy and citizen
engagement; sustainable production and consumption; disaster risk reduction and
management including public health and critical infrastructures; internatienalogppment in

the field of climate change; science communication; water management; biodiversity;
agriculture, finance and insurance.

1.2 Mission Area for Cancer

Addressing sectors, policies and systemic, transformative solutions (governance,
technological, nottechnological, services, behaviour changes, investments), in fields
including notably: cancer prevention, prediction, detection, diagnosis and treatnhedininc
clinical expertise in these areas; quality of life and end of life care; public health policy and
practice; patient representation including support groups and family counselling, innovation
and business development; ethics.

1.3Mission Area for Healthy Oceans, Seas, Coastal and Inland Waters

Addressing sectors, policies and systemic, transformative solutions (governance,
technological, nottechnological, services, behaviour changes, investments), in fields
including notably: systemic solutionsrfthe prevention, reduction, mitigation and removal of
marine pollution including plastics; transition to a circular and blue economy; public
awareness raising; users affected by the need to adapt to and mitigate pollution and climate
change in the oceasustainable use and management of ocean resources; development of
new materials including biodegradable plastic substitutes, new feed and food; urban, coastal
and maritime spatial planning; ocean governance; ocean economics applied to maritime
activities.

1.4 Mission Area for Climate-neutral and Smart Cities

Addressing sectors and policies for systemic, transformative solutions (governance,
technological, no#technological, services, behaviour changes, investments), in fields
including notably:climate clange mitigation and adaptation; air quality; spatial planning
(incl. land urban and green spaces) and development; energy efficient buildings (retrofitting);
urban infrastructures and networks, including transport and logistics systems, energy, ICT
and waer; clean energy transformation; urban manufacturing; urban circularity and
regeneration; ecosystem services and ndiased solutions; public health and wia#ing in

cities; urban resilience; social impacts of climate change.
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1.5Mission Area for Soil Health and Food

Addressing sectors and policies for systemic, transformative solutions (governance,
technological nontechnological, services, behaviour changes, investments), in fields
including: ®il management in agriculture afarestry for food and nutrition security, and the
delivery of nonfood products and public goods; soil management beyond agriculture and
forestry, e.g. peatland, wetland; restoration and remediation of soils, brownfields, soll
sealing; potential of soilsand soil management practices for climate mitigation and
adaptati on; soil functions and ecosystemso6 ¢
health; sustainable land(scape) management, land use and land use change, spatial planning;
ecology, agr-ecology, soil microbiology; systems science / systems approaches, considering
financial impacts of soil and land degradation.
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2. Partnership Candidates

Preliminary list of candidates for European Partnerships in Pillar I, lll 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 G lobal Health Partnership Article 185 or EDCTP2 MS/AC/3 countries | Cl.1
Increase health security in s@aharan Africa and Europe, by accelerating the clinical Article 187 or (Art.185) (i.e. subSaharan
development of effective, safe, accessible, suitable and affordable health technologies { Co-programmed African countries)
as health systems interventions for infectious diseaith a universal health coverage or cofunded Foundations/industry
perspectiven partnership with Africa and international funders. on an aehoc basis
2. Innovative Health Initiative Article 187 or IMI2 Industry, other Cl.1
A collaborative platform bringing the pharmaceuticals, diagnostics, medical devices, im{ Co-programmed| (Art.187) organisations on an
and digital sectors together for precompetitiesearch and innovation areas of unmet ad hoc basis
public health need, to accelerate the development and uptake of-peopkd health care
innovations.
3. European partnership for chemicals risk assessment Co-funded HBM4EU MS/AC, Cl1,4,6
Bring together the European risk assessment and regulatory agencies to implement a j (Human Bie National agencies,
research agenda, to ensure their capacity to deal with persistent or emerging challenge| monitoring role of the
promote the ugake of new methods, tools, technologies and information in chemical haz and anumber | corresponding EU
identification and risk assessment and as part of this, sustain the development and use of other agenciesbd
human biomonitoring capacities in Europe. actions
4. Fostering an ERA for health research Co-funded Around 10 MS /AC Cl1,6

Health

The partnerships aims for establishing and implementing a strategic research agenda a

funding strategypetween major European public funders in health research.

previous and
current ERA
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NET actions

5. Large-scale innovation and transformation of health systems in a digital and ageing | Co-funded AAL2 MS /AC Cl.1
society (Art.185), JPI
Improving health andare models in an ageing, dataven and digital society, shifting to OMore Y
holistic health promotion and persoantred care approaches through health policy and h Better
systems research. and others
6. Personalised Medicine Co-funded ERA-PerMed | MS/AC/3 countries | Cl.1
To align national research strategies, promote excellence, reinforce the competitivenes and other
European players in Personalised Medicine and enhance the European collaboration-wf actions in
EU countries support of
ICPerMed
7. Rare Diseases Co-funded EJP Rare MS/AC /3¢ Cl.1
To improve the integration, the effectiveness, the production and the social impact of re diseases countries
on rare diseases through the development, demonstration and prom&icoed/ world civil society
wide production, sharing and exploitation of research and clinical data, materials, proce organisations
knowledge and knovows. EU research
infrastructures
8. OneHealth AMR Co-funded ERA-Net MS/AC Cl1,4,6
The proposed partnership aims to bring together the many aspects of antimicrobial resi EXEDRA, JPI
(AMR) to overcome the fragmentation of the AMR research landscape, and integrate th AMR, One
various different research fields (addressing human health, anéakth, food safety and Health EJP

environment). It will contribute to the EU One health action plan against AMR that provi
the framework within which action should be taken.
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Digital, Industry and Space

9. High Performance Computing Article 187 or | EuroHPC (Article | Industry and Cl.4
The EuroHPC Joint Undertaking will establish an integrated wddds supercomputing & data Co 187) MS/AC

infrastructure and support a highly competitive and innovative HPC and Big Data ecosystem. | programmed

10.Key Digital Technologies Article 187 or | ECSEL (Article Industry and CL1,
Maintain the European Electronics Components and Systems industry at the technological forg Co- 187), part of MS/AC 2,4,
and contribute to boosting the EUG6s compet|programmed | Photonics cPPP | (research 5
essential components and software as well as the relatadanaming infrastructure in Europe and funders)

national strategies.

11. Smart Networks and Services Article 187 or | cPPP 5G Industry and Cl.1,
Enabling the infrastructurdeasis in terms of key technologies and deployment for-i@&xteration Co academiainthe| 4,5
Internet services used by citizens and for "smart" services required by vertical sectors such as| programmed field of

transport, energy, manufacturing, health and media. connectivity

12. 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 holdsgptsttial to benefit our society and users, and civil
economy society

13. Photonics Europe Co cPPP Photonics2] Industry Cl.1,
Photonics is one of the key drivers for tomorrow’s digital markets and the develagfrtientligital | programmed 2,4,
European society as a whole. Photons will replace electrons in many of our most important 5,6
technologies and digital products.

14. Clean Steel Low Carbon Steelmaking Co Fuel cell and Industry Cl.4,
The partnership on clean steel will provide a EU critical mass to ensure and in particular to upg programmed | Hydrogen 5
breakthrough technology, facilitate joint vision development, agenda setting and synergies of (Article 187)

different funds. It will also contribute to the evolutit;ha programming approachiiesearch and cPPP Spire

innovationin the energy intensive industry.

15. European Metrology Article 185 or | EMPIR MS/AC ClL1,
Accelerating the global lead in metrology research that Ewsopently holds, and creating co-funded (Article 185) (National 2,4,
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sustainable metrology networks for highly competitive and emerging metrology areas, while Metrology 5,6
incorporating a wide range of stakeholders. Institutes)
16. Made in Europe Co cPPPd-actories | Industry CL1,
Towards a competitive discrete manufacturing industry with a wedding reduction of the programmed | of the Future, part 5,6
environmental footprint whilst guaranteeing the highest level ofaitig for workers, consumers of Robotics and
and society. Photonics
17. Carbon Neutral and Circular Industry Co cPPP SPIRE Industry Cl.4,
Transforming European process industries to make them carbon neutral by 2050, to turn them| programmed CSO/NGOs 56
circular industries together with material and recycling industries, and to enhance their technol
leadership at global level and international competitbgs.
18. Global competitive space systems Co n.a. Industry Cl4
Perform fast and structured advances on selected innovative critical space sgsésmrch and programmed MS/AC
innovationroadmaps such as for example reusability, in orbit demonstration, assembly and
manufacturing, so as to acquire global industrial leadership
19. Geological Service for Europe Co-funded GeoERA ERA MS/AC CL3,
Further integrate national serviceptovide key advice and data services to the EU on sustainab NET 4,5,
subsurface management, integrating-gesources and environmental conditions across all releva 6
economic and societal clusters, supported by a world leading subsurface information platform.
coordinated approach to geoscientific research and innovation will help improupapean
harmonisation, standardisation, knowledge sharing and cutting edge developments in 3D and
modelling and geological mapping.
; 20. Transforming Europe's rail system Article 187 or | Shift to Rail Industry, CL5

% = Define, design and implement the full spectrum of rail research and innovation activities, from | Co- (Article 187) Railway

£ o | fundamental research to largeale demos, to trigger a major transformation of the railway syster programmed Operators and

O 5| the backbone of an integrated and sustainable mobilEuinpe, maximising socieconomic Infrastructure
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benefits Managers

21 Integrated Air Traffic Management Article 187 or | SESAR Industry, Cl. 4,
Enhance the performance of the Uniondés air|Co (Article 187) Eurocontrd 5
Single European Sky (SES) and more broadly of the air transport sector as a whole. programmed

22. Clean Aviation Article 187 or | Clean Sky 2 Industry Cl .4,
Accelerate and amplify the impact of the European aviaeearch and innovatiam Energy Co (Article 187) 5
Union, Mobility Package, renewed industrial policy strategy, EU GHG and air pollution emissio| programmed

including for 2050 horizon and noise regulations, tackling energy and clchatege challenges,

industrial competiveness, "first mover advantageinternational markets, and sustainable mobilit

23. Clean Hydrogen Article 187 or | Fuel Cell and Industry Cl. 4,
Accelerating the market entry of neadgro GHGemission hydrogebased technologies across Co Hydrogen 5
energy transport & industrial endsers, covering the full value chain for competitive hydrogen arn programmed | (Article 187)

fuel cells technologies, ensuring pole position for Europe to realise the potential of hydrogen

technologies at scale.

24. Built environment and construction Co Energyefficient Industry Cl .4,
Generate the necessary technology and semimomic breakthroughs for an improved built programmed | Buildings cPPP 5
environment to support the achievement of EU 2050 decarbonisation goals andditierreo clean

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.

25. Towards zeraemission road transport (2ZERO) Co European Green | Industry Cl. 4,
Accelerating the transformation of the road transport system inteeneission mobility through programmed | vehicle initiative 5
world-class Europearesearch and innovati@nd industrial system, with a competitive new (cPPP)

generatiorof light weight, energy efficient and affordable vehicles and support measures to faci

their rapid deployment

26. Mobility and Safety for Automated Road Transport Article 187 or | related: 5G, Big | Industry Cl. 4,
Long-term famework to the strategic planning of research andlpptoyment programmes for Co Data, ECSEL, 5
connected and automated driving on roads at EU and national levels in a systemic approach (\ programmed | S2R, SESAR,
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interactions, infrastructure, technical and #iechnical enablers and setal impact)

batteries, 2ZERO

27. Zero-emission waterborne transport

To radically transform inland and maritime waterborne transport, develop knowiedgeologies
and demonstrate solutions that will enable zsmassion shipping for all ship types and services. It
wi || contribute to maintaining and further
technologies. This will create a foundatifor shipping to underpin a carbon neutral future with thq
demonstration of deployable zeemission solutions suitable for all main ship types and services
2030.

Co
programmed

n.a.

Industry

Cl. 4,

28. Batteries: Towards a competitive Europeanndustrial battery value chain

Development of a worldlass Europearesearch and innovaticystem on batteries, with a view
towards European industrial leadership. Develop a coherent strategic programme, in cooperat
industry and research commupnisubstantially contributing to fulfilling the Paris Agreement, and
enhance the competitiveness of current and emerging European industries along the battery v
chain.

Co
programmed

n.a.

Industry

Cl. 4,

29. Sustainable, Smart and Inclusive Citiesral Communities

It drivesresearch and innovatiam urban transitions and provides scientific evidence for urban a
on sustainable urban development with a egesgdoral, interand transdisciplinary approach,
implemented through activities beyondrjbcalls.

Co
programmed,
Co-funded

JPI Urban Europe

MS/AC

Cl .3,
4,5

30. Clean Energy Transition

Respond to the call for decarbonisation in mediamd longterm in a holistic way, synthesizing all
fragmented actions to allow for greater integratiénelevant research & innovation areas and
provide greater impact.

Co-funded

Around 10
existing ERA
NET Cofund
actions

MS/AC
(RFOs and
RPOSs)

Cl.5

Food,

Bioeconomy,

31. Accelerating farming systems transition: agreecology living labs&research infrastructures
Grasping short to lonterm agroecological processes at landscape level, accelerating the transi
towards sustainable climate and environrifeéendly farmingpractices by boosting pladmsed
innovation in a cecreative environment, fostering adoption of innovation by farmers and other a

Co-funded

n.a.

MS/AC
(RFOs/regional
authorities)

Cl1

32. Animal health: Fighting infectious diseases

Co

A small number

Either MS/AC

Cl.1,
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The partership aims to bring sustainable and innovative solutions to tackle infectious animal | programmed, | of current ERA or Industry, and | 6

diseases, including those transmitted between animals and humans (zoonoses) and to contrib| Co-funded NETs regulatory

fight against antimicrobial resistance, implementing the One Headthcept. It will support agencies

sustainable animal production, reduce trade barriers, and protect consumers.

33. Environmental Observationsfor a sustainable EU agriculture Co-funded EuroGEOSS MS/AC Cl. 4,

The objective of the initiative is to support the delivery of a sustainable CAP by improving (RFOs, nat./reg.| 6

agricultural practices and farm profitability and using the possibilities the current digital/data te authorities)

inthe field. Newseivces and applications will be dev

efficient, environmentally friendly and profitable production systems.

34. Rescuing biodiversity to safeguard life on Earth Co-funded ERA-NET MS/AC ClL1,

Halting biodiversity loss, maintaining and restoring natural capital is essential for the transition Biodiversity, (RFOs, 2,5,

towards sustainability, climate neutrality and for respecting the planetary boundaries. The parti EKLIPSE, national/regiona| 6

aims to deploy solutions to stop the ongoing mass extinction of species caused by human acti ESMERALDA | authorities)

upscaling, aligning and integrating Europeasearch and innovatiaiforts and investment, guiding

actions to protect, restore and sustainably managey/stems and natural capital.

35. A climate neutral, sustainable and productive Blue Economy Co BONUS, MS/AC Cl.1,

The objective is to sustainably unl ock, d e| programmed | MARTERA, JPI | (RFOs, nat./reg.| 2, 4,

and Seas through a weallructured, sustained and simplified joint effort in this borderless domain| or Oceans, BlueBio | authorities ), 5,6

the aim to support the transition to a strongmate neutral and sustainable blue economy by 205( Co-funded EU Agencies

36. Safe and Sustainable Food System for People, Planet & Climate Co FACCE Surplus, | MS/AC Cl.e

Fixing our food system is central to the t|programmed |ICT Agri2, Core | (research

meeting the IPCC climate targets and operating within key planetary boundaries. Deploy FOOI or Organic, ERA funders,

and deliver the Food Safety System of the future, ensuringuooer trust, safety, quality and Co-funded GAS, SUSAN, nat./reg.

traceability. ERA HDL, authorities),
SusFood2 EU Agencies

37. Circular bio-based Europe:Sustainable, inclusive and circular biebased solutions Art.187 or BBI JU MS/AC Cl. 4,

Sustainable and climateeutral solutions accelerating the transition to a healthy planet, where | Co- (research 5,6
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renewable products and nutrients will be produced from biomass and waste insteadesfeneable | programmed funders,
fossl and mineral resources. This creates awareness, capacities and appropriate structures ex nat./reg.
beyond industry partners, mobilising producers of biological resources antersd auhorities )
38. Water4All: Water security for the planet Co Water JPI MS/AC ClL1,
Secure all water demands in terms of quality and quantity, protect both economic and natural § programmed (RFOs, nat./reg| 2,4,
as well as people from wateelated hazards. Support the transition to a healtygpland to ensure | or authorities ) 56
resilient Energy Union, EU climate neutral policy and respect of planetary boundaries. Co-funded
39. Innovative SMEs Art.185 or ce | Eurostars2 MS/AC Pillar
The initiative aims support to transnational maieénted research projects initiated and driven b| funded (SMEs) 1l
innovative SMEs. Innovative SMEs shall take the lead and exploit commercially the project res
thus improving their competitive poisih. Research organisations, universities, other SMEs, large
companies and others actors of the innovation chain can also participate.
40. European Science Cloud (EOSC) Co n.a MS/AC, Cross
The EOSC 2.0 partnershipasmed at facilitating the EOSC implementation activities in its secon| programmed Academia -
phase. After 2020 the EOSC will become more stakehaldeen, with a permanent governance | or cofunded Pillar
structure in place, and would benefit from aprogrammed financing mechanism.
41. EIT Climate-KIC EIT-KIC n.a MS/AC, Pillar
gj A network of universities, businesses and research organisations delivering solutions mitigate Industry, [
-§ to climate change and accelerate the deployment of new solutions to market. Academia CL5
S 42. EIT InnoEnergy EIT-KIC n.a MS/AC, Pillar
S It aims at building a sustainable, Ietasting operational framework among the knowledge trianglg Industry, 1l
; v | actors in the energy sector, with the goal of fostering the generation of new talents, the emergg Academia CL5
< S| deployment of new innovative solutions and the ipeaand development of companies.
o & | 43. EIT Digital EIT-KIC n.a MS/AC, Pillar
ég EI'T Digitalds mission is to drive digital Industry, I Cl.
s O | enhance both economic growth and quality faf ¢icross Europe. Academia 4
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