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Coordinated Plan on Artificial Intelligence 2021 Reviav?

INTRODUCTION: CREATI NG EU GLOBAL LEADERS HIP IN HUMAN -CENTRIC Al
WITH MEMBER STATES

The global leadership of Europe in adopting the latest technologies, seizing the benefits and
promoting the development of humaentric, sustainable, secure, inclusive and trustworthy
artificial intelligence (Al) depends on the ability of the Europeanodr{EU) toaccelerate,

act and align Al policy priorities and investmentg. This is the key message and a vision of

this 2021 review of the Coordinated Plan.

The 2018Coordinated Plan on Al represents a joint commitment by the European
Commission and Membe Statest o wor k t oget her t o maxi mis:eé
compete globally It laid the ground for cooperation, defined areas for investments and
encouraged Member States to develop national strategic visions on Al. The processes and the
public debatesin Member States, the EU and globally, triggered by the 2018 Coordinated

Plan, indicate that it was an essential first step to define a common direction and objectives

for a European policy on Al. As a result of the actions agreed and facilitated bpXBe 2
Coordinated Plan, most Member States have adopted national Al strategies and started to
implement them; investments in Al have increased and the EU was able to mobilise a critical
resources pool to support those processes

The 2021 reviewof the Coordhated Plan ishe next step— it puts forward a concrete set of
joint actions for the European Commission and Member Statéswrio create EU global
leadership on trustworthy Al . The proposed key actions reflect the vision that to succeed,
the Europeaommission together with Member States and private actors need to:

- accelerateinvestments in Al technologies to drive resilient economic and social recovery
facilitated by theuptake of new digital solutions

- acton Al strategies and programmes by implementing them fully and in a timely manner
to ensure that the EU reaps the full benefits of-finsver adopter advantages; and

- align Al policy to remove fragmentation and address global challenges.

Accelerateprivate and publicinvestments leveraging EU funding available, for example,
through Digital Europe (DEP), Horizon Europe (HE) programmes and thRecovery and
Resilience Facility(RRFP. The Commission proposed that the Union invest in Al at least
EUR 1 billion per year from Horizon Europe and the Digital Europe programmes under the

European CommissicdommunicatiorCoordinated Plan on Artificial Intelligenc@€OM(2018) 795 final).

The European approach to Al, including the values on the basis of which the EU aims to advance the
devel opment and uptake of Al , i Commsirechtionoon Al for Burojeh e Eur
(COM(2018) 237 final) andVhite Paper on artificial intelligencé A European approach to excellence and

trust (COM(2020) 65 final).

Declaration of Cooperation on Alfitiial Intelligence signed by all Member States and Norway, April 2018.

Each chapter of this document starts with a concise overview of the actions and programming documents
adopted at EU level following the adoption of the 2018 Coordinated Plan.

There are also other EU funding instruments such as Cohesion Policy programmes that could benefit from the
development and uptake of Al technologies. The Commission stands ready to provide technical support to
Member States in order to help them review apdate national strategies, through the Technical Support
Instrument. See Regulation (EU) 2021/240 of the European Parliament and of the Council of 10 February 2021
establishing a Technical Support Instrument (OJ L 57, 18.2.2021, p. 1).
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programming period 2022027. This EUlevel funding should attract and pool investment to
foster collaboration among Member States and maximise impact by joining forces, achieving
mudh more together than with uncoordinated, individual efforts.

The objective is to gradually increase public and private investment in Al to a t&dRi20
billion per year over the course of this decade. In addition, the RRWides an
unprecedented @ortunity to modernise and invast Al to lead globally in the development
and uptake of humaeentric, trustworthy, secure and sustainable Al technoltglés EU
should not miss this opportunity This Coordinated Plan puts forward how EU funding,
including, DEP, HE and RRF can support joint actions among Member States.

Act on Al strategies and programmes by taking timely and concrete steps supported by
funding from intention to action The 2018 Coordinated Plan showed that coordination and

joint efforts between Member States and the European Commission engaging industry and
involving the general public in the development and uptake of Al technologies, can bring
significantadded valuet o t he EU’ s economy, environment
strategies, initiatives and programmes yield highest value if ideas for collaboration are well
designed, targeted and funded. The EU’ s exp
one exanple of this. Both technology and public policies on Al have matured and are ready

for wide-scale adoptiori.Globally, the number of businesses using Al technologies tripled in

the lastyedt Devel opments in related fioél ds$,ingsg. (1
create new technological frontiers and potential for Al systems. The costs-attom could

be significant. Therefore, to move from intention to action, the 2021 review proposes a set of
specific actions with a clearly indicated tilme and possible cooperation and funding
mechanisms.

Align Al policy to address global challenges and remove fragmentaftoagmentation
between various EU actions as well as fragmentation between national and EU actions could
slow progress in the take of Al and fumble the achievement of benefits. For this reason, to
align joint actions on Al more closely with the 20®%¢hite Paper on Al the European

Green Deal and the EU measures in response to @@VID -19 pandemic, the review
strengthens its proped actions on environment and health. Among other things, the national
strategies underlined the importance of building on and promoting the ktenéaic,

RRF is the largesstimulus package ever financed through the EU budget. It will provide Member States with
frontloaded financial support in the form of an unprecedented &Z%5 billion of loans and grants for the

crucial initial years of the recovery, and @of this tndi ng i s proposed for “diogi
expenditure target’, corresponding up to EUR 134 bill
boosting investments, e.g. to build data, cloud, and computing infrastructures, to festerch excellence, to

support innovation, testing and experimentation, and to increase its use by the public administration and by
businesses.

E.g. in natural language processing (one of the most rapidly advancing fields of Al), the largest aeelels h

grown by a factor of more thansDO (the number of parameters went from 100 million in 2018 to 175 billion in
2020;stateof.ak020Q Advances in Al technologies affect the whole digital supply chain. New components (e.g.
improved graphics processing units and neuromorphic chips), new computing concepts (edge-diinedata
computing), new data infrastructure and neplecations are being developed and coming onto the market.

Globally, the number of businesses using Al had grown by27® the previous 4 years and tripled in just the

past year. GartheGartner survey shows 37 per cent of organisations have implemented Al in sor20f8m

See, e.g. European Parliamentary Research Sefvice; ope és two trillion euro divi
nonEurope, 201P4. A recentEuropean added value assessniautopean framework on ethical aspects of

artificial intelligence, robotics and Auggests that a common EU framewonkethics in Al alone (as compared

with individual actions by Member States) has the potential to generate EUR 294,9 billion in additional GDP and

4,6 million additional jobs by 2030 (Evas, T, European Parliamentary Research Service, 2020).

White Paper on artificial intelligence A European approach to excellence and t(@®M(2020) 65 final).
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https://www.europarl.europa.eu/thinktank/en/document.html?reference=EPRS_STU(2019)631745
https://www.europarl.europa.eu/thinktank/en/document.html?reference=EPRS_STU(2019)631745
https://www.europarl.europa.eu/RegData/etudes/STUD/2020/654179/EPRS_STU(2020)654179_EN.pdf
https://ec.europa.eu/info/sites/info/files/commission-white-paper-artificial-intelligence-feb2020_en.pdf

trustworthy, secure, sustainable and inclusive approach to Al. National strategies also
underlined he need to develop sectgpecific joint action¥. Accordingly, the 2021 review

takes account of changing technological and policy environments and incorporates insights
from the two years of implementation of the Coordinated Plan and the strategiesiddopte
Member States. This alignment is reflected in the proposed new structure of the Coordinated
Plan'?.

In order to accelerate, act and align to seize opportunities of Al technologies and to facilitate
the European approach to Al, that is hureantric, tustworthy, secure, sustainable and
inclusive Al, in full respect of our core European values, this review of the Coordinated Plan
puts forward four key sets of proposals for the European Union and the Member States:

Set enabling conditions for Al developnent and uptake in the EU

- Acquire, pool and share policy insights (Chapter 1)

- Tap into the potential of data (Chapter 2)

- Foster critical computing capacity (Chapter 3)

Make the EU the place where excellence thrives from the lab to the market

- Collaborate wih stakeholders through, e.g. the European Partnership on Al, Data
and Robotics and expert groups (Chapter 4)

- Build and mobilise research capacities (Chapter 5)

- Provide an environment for developers to test and experiment (TEFs), and for
SMEs and public admistrations to take up Al (EDIH) (Chapter 6)

- Support the funding and scaling of innovative Al ideas and solutions (Chapter 7)
Ensure that Al works for people and is a force for good in society

- Nurture talent and improve the supply of skills necessagntible a thriving Al
ecasystem (Chapter 8)

- Develop a policy framework to ensure trust in Al systems (Chapter 9)

- Promote the EU vision on sustainable and trustworthy Al in the WGtdpter 7)
Build strategic leadership in highimpact sectors

- Bring Al into play for climate and environment (Chapter 11)

- Use the next generation of Al to improve health (Chapter 12)

- Maintain Europe’'s | ead: Strategy for
- Make the public sector a trailblazer for using Al (Chapter 14)

- Apply Al to law enforcement, migration and asylum (Chapter 15)

11 Al technologies increasingly impactl @conomic sectors. This 2021 review of the Coordinated Plan proposes
six policy areas for focused joint actions. The selection of policy areas is based on the analysis of the national Al
strategies, bilateral consultations, suggestions from Member Stateavailable evidence on Al uptake and
market developments. Further revisions of the Coordinated Plan will consider the need to add further areas for
joint actions, if necessary.

12 The Commissiomad committed to propose to the Member States a revi§ithe €oordinated Plan in the 2020
White Paper on Attificial Intelligend€OM(2020) 65 final) and in the 2018 oordinated Plan on Atrtificial
Intelligence(COM(2018) 795 final).
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- Make mobility safer and less polluting through Al (Chapter 16)
- Support Al for sustainable agriculture (Chapter 17)

In line with the above, the 2021 review of the Coordinated Plan proades/eniew of

actions takensince the adoption of the 2018 Coordinated Plan and setnoutitlook with
concrete proposals and recommendations for further action, identifying areas where the
partnership between the EU and the Member States is particularlyweffectaking Europe

a hub for the development and use of cutiige, humawentric Al. The 2021 review aims

to advance the objectives above and proposes 14 interrelated, joint action areas for
collaboration between the European Commission and the MeB&thgrs (seven horizontal

and seven sectoral aress)As in the EU 2020 White Paper and the 2018 Coordinated Plan,
the 2021 review of the Coordinated Plan does not address the development and use of Al for
military purposes.

l. SET ENABLING CONDITI ONS FOR Al DEVELOPMENT AND UPTA KE
IN THE EU

In order to support the development and tageof Al and to achieve the objectives of this
Coordinated Plan, a number of enabling conditions are necessary. The first one is an
appropriate governance and coordination framewrk. An efficient and functioning
governance and coordination framework can help to build economies of scale, minimise
information and transaction costs and facilitate synergies among Member States. The second
enabling condition iglata. The development oAl technologies often requires large, high
guality, secure and robust dat aset s. |t IS
within the EU, with our trading partners and across sectors, in line with the EU acquis,
including the General Data 1t ect i on Regul ati on for perso
international commitments. Third is @mputation infrastructure. This infrastructure is
necessary for storing, analysing and processing the increasingly large volumes of data. In
turn, this requires me developments and approaches to increase computing capabilities, e.g.
through semiconductors that enable Al algorithms to store, run, and test data. Together, these
three factors create broad enabling conditions for Al technologies to succeed in the EU.

Accordingly, to set enabling conditions for Al development and -tgkeand enhance
cooperation among Member States and among Member States and the European Commission,
the review proposes to focus on three key actions: to build a governance framework to
effectively acquire, accumulate and share policy insights on Al; to tap into the potential of
data to unleash its full potential; to foster critical computation infrastructure to support
capacity building and enhance the development of Al.

OUR KEY PROPOSAIO SET ENABLING CONDITIONS

3 All actions must comply fully with the EU rules on competition law and notably State aid.
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5"—1 ENABLING G Acquire, pool and share policy insights

CONDITION

FOUR
KEY POLICY a Tap into the potential of data
OBJECTIVES

e Foster critical computing capacity

1. Acquire, pool and share policy insights

Knowledge is key. Sharing knowledge and policy insights, and coordinating policy actions
and investments in a rapidly developing area such as Al can add an important competitive
advantage. For this reason, in the 2018 Coordinated Plan the Member Statd and
Commission agreed on a governance mechanism for joint work and proposed two sets of
actions to build policy insights and develop synergies. Member States were encouraged to put
into placenational Al strategies or programmes (or add an Al dimensionather relevant
national strategies and programmes) and share these with each other and the Colhmission
and the Commission pledgedrtmnitor developments and mobilise expertise

1.1.Maximise the advantages from national strategies and acceleratedpegad actions

Overview of actions taken

All Member States made substantial efforts to develop national strategies on Al or to
include an Al dimension in their existing strategies and programmes. The adoption of
national strategies facilitated structuregflection on the priorities and objectives for the
development and uptake of Al, and triggered wider public debate in many Member States.
The exchange of information on the national strategies also fed into a structured dialogue
between the Member Statesd the Commission.

As the analysis of national strategies indicates, the adoption of national strategies was an
important first step to facilitate and streamline European effort on Al. This process helped to
identify the priority sectors for joint actiongrovided a solid mapping of the main investment
priorities planned by the Member States and indicated possible steps forward for common
multi-country projects and joint activities.

4 This encouragement was also included in the February 2019 Council Conclusions; (Council of the European
Union, Conclusions on the coordinated plan on artificial intedliace 6177/19, 11 February 2019).
1 See Appendix 1 to this document and JRC's forthcoming
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Outlook

The next step is to ensure that the efforts invested by MembéesSin developing the
national strategies bring concrete results and lead to synergies at EU level. In order to support
Member States in their work to develop and implement national strategies aimeAl,
Commission will continue to:

- facilitate the uptake of and synergies between national actiongentified in the
national Al strategies and joint actions under the Coordinated Plan. This may include
measures to strengthen coordination mechanisms and provide analysis and fetudies,
example through Al Watcf

- enhance therovision of information to Member States on the practical means,
including funding, to support the development and uptake of Al For example, in
2021 the Commission will continue to inform Member States on the EU funding
available for Al.

Member States are strongly encouragetb:

- make best use of relevant EU funding possibilities, including RRRp support and
reinforce development and uptake of Al technologies at both national and local levels, on
the basis of the national strategies, including by crowding in private investment

- review and update national Al strategiesas necessary to ensurettigentified actions
and investments are fully realised in practice and inform the Commission about the
progress accordingly;

- develop and promotenstruments that allow regular monitoring, coordination,
evaluation and exchange of experiencand best prdice across a broad spectrum of
stakeholders;

- reinforce support for and investment in joint actions identified in the Coordinated
Plan;and

- share, develop and implement actions on national/regional level that proved to be
successful in other Member Statesfor example, successful national initiatives to
develop and promote a virtual warehouse of .data

1.2.Reap the full benefit of the technical expertise of expert groups on Al facilitated by the
European Commission

Technological and socioeconomic developmeastating to Al are very dynamic and often
require specialised expertise. Accordingly, to monitor the advancement and uptake of Al
technologies and facilitate evideroased policy on Al, the Commission has put considerable
effort into mobilising expertise;ollecting data, monitoring developments and collecting and
analysing stakeholder opinions related to Al.

Overview of actions taken

‘ 1

See next section overview of actions taken
Technical spport to Member States in order to help them review and update national strategies is available
through the Technical Support Instrument, as provided in the Regulation (EU) 2021/240.
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In order to mobilise expertiserelated to Al technologies, the Commission established three
horizontal expert group$

- High-Level Expert Group on Artificial Intelligence 2°—this group extensively analysed
the ethical implications of Al for policymaking and produced three deliverables during its
mandate:

- ethics guidelines for trustworthy A
- policy and investment recommenidas for trustworthy A#?; and
- an assessment list for trustworthy Al (ALTA))

- High-Level Expert Group on the Impact of the Digital Transformation on EU
Labour Markets —in 2019, this group issued a report with recommendations, including
short, medium and longterm policy actions for the EU, Member States, businesses and
other stakeholders to shape the digital transformation of the world of work and make it
smooth, inclusive and humaentric,

- Expert Group on Liability and New Technologies— in 2019, his group published a
report onLiability for artificial intelligence and other emerging digital technologres

In addition to horizontal groups, sectoral expert groups focused on specific policy areas
affected by the application of Al technologies includanggonomous vehicle®, aviation?,
mobility and transport?, home affairs®® and emerging security risks$®. This wak
provided valuable expertise and contributed to ongoingles®l policy discussions on Al
issues, including the challenges and opportunities that Al technologies bring and the public
policy responses needed.

See also the action area two on PPPs and excellence in research.

This section covers main actions. The Commission has also organised numerous technical workshops on Al with
experts from various stakeholder groupesults from the workshops were further discussed at an online
conference on the ecosystems of excellencdrastin October 2020, for example.

High-Level Expert Group on Artificial Intelligendaformation webpage (November 2020).

Ethics guidelines for trustworthy A2019) The Guidelines put forward a set of seven key requirements that Al
systems should meet in order to be deemedvinuthy. A specific assessment list aims to help verify the
application of each of the key requirements: (1) human agency and oversight; (2) technical robustness and
safety; (3) privacy and data governance; (4) transparency; (5) diversitgismiminaton and fairness; (6)
societal and environmental wddking and (7) accountability.

The policy and investment recommendations for trustworti{2020).

In July 2020, after @rnsive consultation and testing with companies and other stakeholders, the group published
Assessment list for trustworthy artificial intelligence (ALTAI) for-ssessmer(2020). This selfassessment

tool translates EU Al principles into a checklist that guides developers and deployers of Al.

Report of theHigh-Level Expert Group on the Impact of the Digital Transformation on EU Labour Markets
(April 2019).

Liability for artificial intelligence and other emerging digital technologitisal report (2019).

Ethics of Connected and Automated Velsdrdependent expert report (June 2020).

European Aviation High Level Group on Al

Communication orsustainable and Smart Mobility Strateigputting European transport on track for the future
(COM(2020) 789 final).

The expert group on Al in the domain of home affa@stdblished in 2020) ensures regular dialogue and
exchange of views among authorities from Member States and Schengen associated countries.

The EU Agency for Cybersecurity (ENISAnultidisciplinary Ad Hoc Expert Group on cybersecurity covered
topics related to Al The Al Cybersecurity Challenges: Threat Landscape for Artificial Intelligereport
published in December 2020 emphasised the need to secure Al systems against external cybersecurity risks and
misuses and the increasing oppoities to use Al to support cybersecurity. The recBht cybersecurity
strategy for the digital deca@@OIN(2020) 18 final) highlighted that the current threat landscapempounded

by geopolitical tensions over control of powerful and strategic technologies such as Al.
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In 2018, the Commission (in coordination witte Member States) developed and launched
Al Watch 3! in order to monitor developments relating to Al technolagié$Natch monitors
industrial, technological and research capacity, Al policy initiatives in the Member States,
investments, Al skills, Al devepments and uptake and their impact on the economy, society
and public services. In the first two years, it published studies to support evluksen
policymaking? and to inform the public debate on3Al

Also in 2018, to monitor the adoption and useoasrEurope of emerging and disruptive
technologies for the provision of public services, including Al technologies, the Commission
created ammnovative public services (IPSO) platforni*. Similarly, to monitor the uptake of
emerging digital and key enablirigchnologies (including Al) in industrial development, in
2020, it launched aradvanced technologies for industry (ATI) project®. It also
commissioneda ur vey on EU -bdsadmeshdologie®e of Al

In 2020, Eurostat started to collegata on Al uptake in the EU. The first data set was
collected through four proxy indicators related to Al with focus on chatbots, big data analysis
with machine learning, big data analysis with natural language processing and service
robots®’

The major initiative toclectst ak ehol deosadt bpi EUOBS Al strate

public consultation which followed the publication of the 2020 White Paper on Al and
gathered views in three broad areas: actions to build an ecosystem of excellence; options for a
regulatoryframework for Al; and actions relating to the safety and liability aspects®8flAl

addition to their responses to the public consultation, Member States provided feedback on
possible changes to the Coordinated Plan and joint action through discussi@&roup on

Al and Digitising European Industt and bilateral consultations with the Commission.

Al Watch(runbyt he Commi ssi on’ s Joi n tworlkeis epadinatitn withehe Member ( J RC) )
Statesa st eering group composed of Member States’ repr e

year.

E.g. on the national Al strategies, Al and health, use and impact of Al in public services, monitoring the
evolution of Al technologies, the operational definition of Al, Al history timeline and the analysis of the
worldwide Al landscape including an interactive indicator dashboard.

All Al Watch reports and analyses are publicly available and open for feedhableAl Watch web portalFor

an overview of Al Watch activities see #6819 activity report

For more information on the IPSO platform, see the webpage farcthen This platformnow lists 8 specific

Al usecases for public services in Europe.

The ATI project aims to analyse and systematically monitor the uptake of advanced technologies by industry
across the EU. It provides policymakers, indusegresentatives and academia with: statistical data on the
creation and use of advanced technologies; analytical reports on technological trends, sectoral insights and
products; analyses of policy measures and policy tools related to the uptake of ddeahnelogies; analyses

of technological trends in competing economies; and access to technology centres and innovation hubs across
EU countries.

European CommissiorEuropean enterprise survey on the use of technologies based on artificial intelligence
information webpage (July 2020). The survey is the firstviitle quantitative overview on the uptake of Al
technologies among European businesses. It is an importantiestrto monitor the adoption of Al in Member
States and further assess the challenges faced by enterprises, for their internal organisation and externally.
Eurostat, results published on 21 January 2020, dag&R&_EB_Al

European Commissiorfgummary report of the findind2020), all contributions to the public consultation are
available orthededicated webpage

See section, Strengthen exchanges and collaboratioothgh t he Member St ates’ Gr o u |

European Industry, below.
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To engage more broadly with stakeholders onreddted topics, the Commission has

established an online forum, tie Alliance “°, which provides a platfon for around 4900

stakeholders from all around the world to exchange information, and discuss the technological
and societal implications of Al The Commission organised Al Alliance assemblies in June

2019 and in October 2020
Outlook

In order to mobilise expertise, monitor ongoing developments and collect data te Al

Commission will continue to

- enhance data collection on Al uptake—in 2021, Eurostat will launch a full module on
Al covering the uptake of seven Al technologies, usfeal technologies, sourcing and

barriers to us€. Al Watch will continue to monitor and collect data on uptake of
technologies, including in the public sector;

- support the work of the Al Alliance, by running the Alliance Platform arghnising

Al

annual Al Assemblieswith a broad spectrum of stakeholders to provide a framework for

input into EU policymaking on Al; and

- evaluate developments and gather necessary knowledge Al technologies. This may

include, if necessary, for example, new expert groupseotoral initiatives on Al that

would provide input to feed into EU policymaking on Al or assist the Commission in
evaluating the actions necessary to suppor

and proposed legislation on Al technologies.

In consultation with Member States, the Commission will

- analyse and by 2022 proposew to reinforce monitoring of the development, uptake
and impact of Al technologies in the EU in the private and public sectors. This will build
on the lessons learned from therk of Al Watch and the national Al observatory
initiatives. The analysis will also consider how to further reinforce and build synergies
and links with existing monitoring mechanisthsor forthcoming EU governance

structures on Afor international monitdng activities; and

- regularly monitorthe implementation of the Coordinated Planto ensure it remains up

to date. On the basis of feedback from Member States on the 2021 review and in

consultation with other EU institutions and bodies, the Commissiorpraiiose in 2022
a timeline, a matrix and a methodology for the next review of the Coordinated Plan.

This online forumhas over H00 members representing academia, business and industry, civil society, EU

citizens and policymakers. For example, members of the Al Alliance offered detailed feedbackHbEthe
ethics guidelines for trustworthy Al

For an overview of the Al Alliance, see European Commissidre European Al Alliancginformation
webpage, 2020).

The first Al Alliance assembly brought togeth

er

policymaking on Al. The second assembly with oved0D participants, discussed the main findings of the

public consultation on the White Paper on Al amtlufe perspectives in building a European approach

for

excellence and trustVorkshops held during the event covered topics such as biometric identification, Al and

liability, requirements for trustworthy Al, Al conformity assessment, standards andibkghl applications.
The Al module was included in the 2021 questionnaire and the data will be available in January 2022.

Such as th®igital Economyand Society Index (DES§nd the 2030 Digital Compass and connected monitoring

efforts introduced in the Communication 20B0gital Compass: the European way for thegifzl Decade
(March 2021).

Proposal for a Regulation of the European Parliament and of the Council laying down harmonized rules on
Artificial Intelligence (Artificial Intelligence Act) and amending certain Union Legislative Acts, COM

(2021)206.
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1.33.Strengt hen exchanges and <coll aborati
Digitising European Industry

on

The action to facilitate cooperation amongber States and between Member States and

the Commission is further supported by governance mechanisms that facilitate the exchange

of information and help to set the strategic direction for collaboration on Al policy.
Overview of actions taken
The Memba St atesd Group on Artificial I nt

el |

t

(MS Group on Al and DEI), assisted on technical matters by a Sherpa group, steered the
discussions between Member States and the Commission. It played a key role in developing
andrevising the Coordinated Plan. The group met regufaaiyd ensured coordination across
national ministries and other stakeholders, e.g. in industry, academia and civil society. During
the years following the adoption of the 2018 Coordinated Plan, the gemiaddressed all the

main areas it covers, including Al excellence centres, testing and experimentation facilities
(TEFs), the legal framework, regulatory sandboxes, data, skills, Al for the Green Deal,

health, DIHs and Al in security.
Outlook

Al for

hr

g ¢

In order to facilitate governance mechanisms for cooperdtione Me mber St at es o

Al and Digitising European Industry, facilitated by the Commission, will continue to:

- steer discussions between Member States and the Commis$ion the group will

ergage in thematic or sectoral deep dives on topics including, for example,
standardisation activities, the socioeconomic impact of Al, financing opportunities,

measures to support staps, support for publisector Al uptake and procurement,
and cyberscurity, and Al and mobile connectivity;

The Commission, with the support of Member States, will continue to:

Al

- evaluate the need to establish cooperation and networks at EU level to build EU

capabilities; and

- in collaboration with the future eprogrammedpartnership on Al, Data and Robotics,

exchange best practices from Member States on the development, deployment and uptake

of Al systems;
Member Statesare encouraged to:
- facilitate cooperation and creatsystem of regional Al networkg$®; and

- facilitate discussions on setting up national coalitions and facilibest practice
exchangeamong Member States and stakeholders on existing nafibeahlitions*® by
bringing together publicand privatesector stakeholders, e.g. in joint workshops

on

thematic areas of common interest. In cooperation with theragrammed partnership

on Al, Data and Robotics, this action will assist croesder cooperation and draw
more stakeholders.

The gouphas met biannually. The supporting Sherpa group has met e@enyadths.

in

As the action areas under the plan advance, the group will complement the horizontal approach with thematic

groups and topical/sectoral workshops.
See, for example, th@erman Digital Hub initiative.
E.g.Netherlands Al CoalitiomndHungarian Al Coalitdn.
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2. Tap into the potential of data

The availability of highguality data, among other things, in respect of diversity,-non

discrimination, and the possibility to use, combine andse data from various sources in

a

GDPR compliant way are essential prerequisites and a precondition for the development and
deployment of ertain Al system®. However, datssharing, especially between companies,
has not taken off at sufficient scale, due to a lack of economic incentives, a lack of trust and a
lack of legal clarity*. Therefore, the 2018 Coordinated Plan suggested the creation

common European data spaces for seandatssharing across borders. It also stressed
importance of developing a pd&uropean computing infrastructure and cloud servic
especially given the international competition for access td%data

Overviewof actions taken
On 19 February 2020 the Commission adopt&lmpean strategy for date® which aims

at creating a single market for data t
creating the right incentives falata-sharing, establishingpractical, fair, nordiscriminatory

the
es,

0] ens

and clear rules on data access and use, in line with European values and rights such as
personal data protection, consumer protection and competition rules. It also means making
public sectordata more widely availableby opening up higitvalue data sets and allowing

their reuse for innovation.
In June 2020, the Commission publisheteport on businessto-government (B2G)data

sharing* from a highlevel expert groufy and containing a set of policy, legal and funding
recommendations in order to make B2G dsitaring in the public interest a scalable,
responsible and sustainable practice in the EU. The European strategy on data also promotes

datasharing, for exampldyusinessto-business(B2B) practices.
Following up on the data strategy, on 25 November 2020, the Commission proposed

a new

Data Governance Act®. The proposed regulation includes a number of measures to increase

trust in datesharing, including in B2B practic®s and in this way aims at makingore

guality data available for Al applications. It creates new EU rules on neutrality to allow novel

data intermediaries to function as trustworthy organisers ofslaiang. It includes measure
to facilitate the reuse of certain data held by the puddictor. It provides means to make

S
it

easier and safer for companies and individuals to voluntarily make their data available for the

wi der common good wunder clear conditio

ns. |

l nnovation Boarpbt and advise ond@osectdrab stasdardisation and

Activities related to data under Horizon Europe will be carried out in collaboration with theopg@ammed

European Partnership on Al, Data and Robotics, see Chagtepdrticular, a number of topics will cover the

research and development of new technologieddt&sharingin the common European data spaces.

See, for example, thenpact assessment repand support study accompanying the proposal for a Regulation

on data governance (November 2020).

In October 2020, to reinforce cooperation and to poate® to commit to the negeneration cloud, 27 EU
Member St at Beclargtionduiléird the rext geheration cloud for businesses and the gedtor in
the.EU’

European Commissiod\, European strategy for dat@COM(2020) 66 final).

For details, seEuropean Commissiolxperts say privately held data available in the European Union shou
be used better and mdjiaformatian webpage, June 2020).

For details, seEuropean Commission, Meetings of the Expert Group on BusingSevernment Data Sharing,
(information webpage, September 2020).

European CommissioRroposal for a Regulation on European data govern@@#(2020) 767 final).

ld

To support B2B datsharing, the Commission is also going to support through the Digital Europe programme
the creation of sectoral data spaces which will have technical and governance mechanisms to share data between

businesses, researchers and public org#aiss.
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interoperability as an essential element to assure availability of high quality data. The Data
Governance act may be complemented by sectoral legislation where ¥ieeded

Outlook
To support actions on dat, the Commission will:

adopt a proposal for Bata Act, in order to stimulate the use of privatélgld data by
government (B2G), address issues related to data access and use in-bubnssess
settings, in particular nepersonal data resulting froobjects connected to the internet of
things (Q3 202FF; and

propose ammplementing acton making public sector highalue data sets in a machine
readable format freely available f@use(Q2 2021§°.

Together with the Member States, the Commission will:

launch aEuropean Alliance for industrial data, edge and cloudin order to mobilise
private and public actors to join forces
the global cloud and edge computing market. Its primary role will be to stimulate the
coordination of public and private investments in reseadevelopment and deployment

of nextgeneration cloud capacities at local, national and EU levels. The Alliance will be
connected with the European data spaces and ftigier innovative datasharing
environments based on open, interoperable, secure amesourceefficient cloud and

edge solutions It will also foster synergies between the work on European cloud
federation and Me®tmber States’ initiatives

invest in European data spaces and the European cloud federatiothrough the
Digital Europe programmeConnecting Europe Facility (CEF2) funding instruments, and
other instruments, such as EU4Health for the European Health Data Space. Specifically,
with first calls under Digital Europe and CEF2 to be launched in Q2 2021 the
Commission wili

- launch sectespecific actionsas announced in the European strategy for®gata
build European data spaces for industrial manufacturing, the green deal,
mobility, health, finance, energy, agriculture, public administration, and skill$2.

- coinvest in the actions fasing on the development of innovative and energy
efficient cloudto-edge services and infrastructures, middleware platforms, the
interconnection of existing dafocessing capacities in Member States;

continue to support undéforizon Europe Cl ust e gi #at D I ndustry
research, development and uptake of fgetieration computing and data technologies
and infrastructures, with a view of enabling the creation Blieopean single market

for data with the corresponding data spaces and a tstworthy and secure Al
ecosystemThe first calls will take place in April 2021; and

For instance, the Commission will adopt in 2021 the European Health Data Space, which will complement the
Data Governance Act with specific rules for the use of data in the health sector.

SeeCommission work programme 2094. 4) and its Annex (point 6).

Based orDirective (EU) 2019/1024 of the European Parliament and of the Council of 20 June 2019 on open data
and the reuse of public sector informatid®J L 172, 26.6.2019, p. 56ee also Chapter 14 on Al fibre public

sector.

See, for exampleinformation onGAIA-X: A Federated Data Infrastructure for Europoject, as well as
October 202Meclaration Building the next generation cloud for businesses and the public sector in the EU
European Commissiody European strategy for da@0OM(2020) 66 final).

The Commission magonsidedaunching additional common European data spaces in other sectors.
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- accompany all interested Member States in theigaif a possible Important Project of
Common European interesPCEI) focusing on nexgeneration cloud infrastructurac
related services.

The Member States are encouraged to:

- investinstrengthening Eumgengraionsloud and edyeitexhmolagies n e x

and foster cloud uptake through their national recovery and resilience plans and in line
with the examplec o mp one nt f or-uphe f R&BF mdubpg shfoegh
multi-country projects.

3. Foster critical computing capacity

Without computing infrastructure, the availability of data will not generate added®value
Therefore, the Commission takes measuoesupport the development of the technological
systems and the negeneration of data processing infrastructures as a key for enabling the
use of data for AP

Overview of actions taken

To support the development digh Performance Computing (HPC) capailities in Europe,

the EuroHPC Joint Undertaking coordinates efforts and pools resources among 32
participating countries to develop and deploy a wotébs supercomputing infrastructure that

will be easily and securely accessible from anywhere in Europe

The main trends for Al hardware can be summarised as follows: (1)geegtation Al
solutions will need to be more powerful and more eneffigient to meet the needs of

increasingly sophisticated training modedsd (2) computing will increasinglymoe t o ‘ t he
edge’, on devices that ar e c | -omeeAtapdlicationshe use

Those trends require adaptation of the infrastructure and the Commission is taking steps, as
outlined below, to enable the nex¢neration computingpfrastructures.

Accordingly, the EU focuses on actions to support the developmeft bardware. Al

models are increasingly demanding in terms of computing power, so fast access to data from
memory, i.e. higiperformance and efficient processors, ar@aribmount importance for Al
infrastructure¥’. In addition, Al models are highly demanding in terms of energy and, as Al
technologies penetrate more into our daily lives, such energy demand is not sustainable
Therefore, Al uptake requires access to dateid lowpower Al processors that provide the
necessary processing power and are more efficient, by several orders of magnitude, than
generalpurpose processors. In this area of research, for example, novelinsgned
technologies, such as neuromorpb@nputing, have a potential to deliver grothréaking

energy efficiency. In this context, the Commission has supported pioneering work-in low
power Al technologies under Horizon 2020 and is supporting initiatives for the further

Examples of component of reforms and investmerstsaleup

The amount of dat generated by public bodies, business and citizens is expected to multiply by five-in 2018
2025.

Computational power has also been rising exponentially. Increasingly sophisticated Al will demand more
computation power from hardware. A machlearningtask can require the power of thousands of computers.
Dedicated accelerators for machine learning, such as graphics processing units (GPUs), have made such
deployment possible.

Since dedicated accelerators started being used for machine learning, B&enadoubling performance every

3,4 months, largely thanks to hardware optimisation.

Particularly in Edge Al applications (considering the surge of connected devices at the point of use), maximum
power efficiency is essential, hence many Al functionsinbe implemented in hardware rather than software.
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development and exploiiah of such competences under Horizon Europe and with research

actions on novel architectures for ultcav power processors,

and through the

institutionalised European Partnership on Key Digital Technologies (RDAith a particular

focus on edge Al apjgiations.

The “uspc al fel’ af ghe BG2Dp annual sustainable growth stratedgrgets, among
other things, investments in cuttheglge microelectronics, with a particular focus on

processors such as Al <chips. IpositioD | the dedige r
and production capabilities of advanced chips, 18 Member States signed a declaration on

processors and semiconductor technoldgieslso, in 20192020, the AI4DI3, TEMPO#,

and ANDANTE"™ projects under the Electronic Components andt&ys for European
Leadership Joint Undertaking (ECSEL Jtiddressed infrastructure for Al. Another area of
development and funding supported by the Commission is photonics. Mixing electronics with
optical elements can bring Al integration in image sensind decrease power consumption

and latency in neural networks.
Outlook

I n order to bolster Europe’s processor

expand industrial presence across the supply ctt@nCommission with the support of the

Member States wilk

- launch an Industrial Alliance on Microelectronics’’ in order to establish strategic

roadmaps, research and investment plans for processor design, deployment and

fabrication for Al, data processing and communication, taking into account the full
semiconductor ecosystem and related compordnsswill contibute to reinforcing the

electronics design ecosystem and establishing the manufacturing capacity in very

advanced nodes

- facilitate preparatory work during 2021 with all interested Member States towards a
possible Important Project of Common Europeanr@stie(PCEI), focusing on the next
generation of advanced processors for Al, data processing and communication;

- dedicate aTesting and Experimentation Facility, supported by the Digital Europe
programme, on edge Al components and systems, with a callleabched in Q2 2021,
for a worldclass infrastructure for testing and validation of advanced Al computing

technologies in a wide range of applications;

- invest in research and innovationfor the computing needs of lepower edge Al
through the institutioalised European Partnership on KDiider Horizon Europe (Q3

2021) . This partnership, bui

It

on

the curr

202

and

to innovate in electronic components and systems, and related software technologies. One
of the primary strégegic objectives will be to develop Al processing solutions, particularly
for edge and embedded applications. Through joint actions, KDT will provide trusted,

In this area of research, for example, novel biagpired technologies, such as neuromorphic computing, have

the potential to deliver groudoreaking energy efficiency.
For more information, seeRF webpage of the Commission

European Commissioommunication Annual Sustainable Growth Strategy Z@0M(2020) 575 final).

Member States joiforces for a European initiative on processors and semiconductor technologies

“Al for digiAdDIsi ng i ndustry’ (

‘Devel opment of process technology andEMP&®r dwar e

‘Al for new devices aANOANTEE.chnol ogi es
For more information, seeCSEL JU webpage
S e éoint declaration on processors and semiconductor technologies

at

t he

edge’
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secure and lowpower solutions to enable a computing ecosystem of excellence and
trust’®,

Member Statesare encouraged to:

- continue thedevelopment of national integrated largescale data management and
HPC infrastructure to support research, innovation and skills development in Al
through regional, national and European DIHs;

- ensure that academic, imstry and public sector organisations can leverage national HPC
and datamanagement infrastructure and expertise to optimise and scale up their Al
innovation and applications; and

- i nvest i n strengthening Europeds positio
technologies for Al through their nationalecoveryandresilience plansin line with the
example component-upor ftaegs RIRF drSamantnend t h
projects.

Il MAKE THE EU THE PLAC E WHERE EXCELLENCE T HRIVES FROM THE
LAB TO THE MARKET

The development and deployment of Al technologies, in addition to data and computational
infrastructure, also require targeted actions and sufficient resources, focusing on excellence in
research and innovation (R&l), availability of the requisite talemt skills, a supporting
policy framework and international coordinat
across all policy areas and help to make the European Union the place where excellence
thrives from the lab to the markdihe propoge®at ahd joint action
life cycle. This includes actions to facilitate an ecosystem of excellence, includingalastd
foundational and applicatieoriented research, development, deployment and
commercialisation/uptake of Al as well aseasures to support trust in Al technologies,
nurture talent and skills and enhance the EU

OUR KEY PROPOSALS FOR EXCELLENCE

For the KDT, see also chapter four outlook
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Collaborate with stakeholders through e.g. PF

\ on Al. Data and Robhatics and exnert arouns

e Build and mobilise research capacities

FOUR
KEY POLICY

OBJECTIVES Provide an environment for developers t

test andexperiment (TEFs), and for SM|
and public administrations to take up #

° Fund and scale innovative ideas and solutic
for Al

4. Collaborate with stakeholders throudh, e.g.the European Partnership on Al, Data
and Robotics and expert groups

This section focuses on actions that are essential to define, and engage collectively in

supporting a roadmap for excellence and for wider diffusion of Al.

Overview of actions taken

European Partnerships bring the Commission, Member States and private and/or public
partners together to address and deliver

modernise industry through concerted research amalvation initiative&’. The Partnerships

on

provide, among other things, a legal structure to pool resources and to gather critical mass and
make research and innovation funding across the EU more efficient by sharing financial,
human and infrastructure resoas. Partnerships also facilitate the creation of an internal

market for innovative products and services, enable innovative technologies to reach the
market quickly, and facilitate the scale of research and innovation effort needed to address

critical sogetal challenges and major EU policy objectives.

Several Horizon 2020 Partnerships were specifically relevant to Al technologies. The Big

DataValue Public Private Partnershi®PP) between the European Commission and the

Big

Data Value Association (BDVAJims to cooperate on datelated research and innovation,

enhance community building around data, and lays the ground for a thrivingiroeta

economy in Eurog¥. The Robotics PPP (SPAR®)ings together the European robotics

Partnerships were first introduced in 2002 as part of the European Research Area to overcome fragmentation of

research effort. Thegre funded under Horizon 2020 and, from 2021 onwards under Horizon Europe.

The BDVA is an association of the European big data community, which includes leading European R&l
organisations and companies, including data providers, users, and analysts. The PPP was implemented in 2016

2020 through calls of proposals from the Industrialdezahip part of Horizon 2020.
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industry, academia and tHeuropean Commission in order to strengthen the competitive
position of the European robotics industry and foster the excellence of its scierfde base

The High-Performance Computing (HPC) contractual Public Private Partnershipwas
launched in 20140 devebp the next generation of HPC technologies, applications and
systems towards exasc#leand to achieve excellence in the delivery and use of HPC
application&®. As of December 2018, with the creationtioé European High Performance
Computing Joint Undertaking (EuroHPC JU), this partnership ceased to exist, and the
private side joined the EuroHPC JU. The EuroHPC JU allows the EU and
EuroHP Cparticipating countries to coordinate their efforts and pool their resources to deploy
world-class exascale supercomgnst and make Europe a world leader in HPC, providing
computing solutionand improved cooperation in advanced scientific research.

The Electronic Components and Systems for European Leadership Joint Undertaking
(ECSEL JU)® is the first Joint Undertakingothave based its governance on a tripartite
model (Commission, Participating Statemd Industry). It aims to secure worldass
expertise in key enabling technologies and
embedded software essential for tdevelopment and deployment of -Based digital
systems.

The Photonics PPP(Photonics21 aims to establish Europe as a leader in the development
and deployment of photonics technologies in various fields of application, such as ICT,
lighting, industrial nanufacturing, life science, safety. TRactories of the Future PPP® for
advanced manufacturing aims to realise the next industrial revolution (Factories 4.0).

Outlook

The Commission will continue to support European partnerships in the context of Horizon
Europe and enhance the strategic approach to research and innovation (R&I) in Al
technologies.

The Commissionwill, in 2021
- establish among others the following European partnefhipfs relevance to Al,
including:
- aco-programmed European partnership onAl, Data and Robotic$® — the main
objective is to drive innovation, uptake and acceptance of Al, data and robotics

SPARC s o b ywas toisecuresa longegrm commitment to invest in the area to develop a common roadmap
for robotics in Europe and to identify the means to realisert@dmap with public supporhe initiative
included actions covering the full innovation cycle, from research to indigstr\R&D down to testing
innovative robotic technologies and piloting them in real settings.

Exascale computing refers to the daifigy to perform a billion billion (a quintillion) operations per second.

The HPC cPPP brought together technology providers and users via the ETP4HPC Associat@rirandf
excellence (CoE) for computing applicatiofhe cPPP focused on technologies and usage and applications of
the European HPC strategwlong with training, education and skills development. European Commission,
Proposal for a Council Reqgulation on establishing theropean High Performance Computing Joint
Undertaking COM(2020) 569 final.

ECSEL Joint Undertaking

Photonics 21

Factories of the Future Roadmafhe European Factories of the Future Research Association (information
webpage, January 2021).

Co-programmed and institutionalised partnerships initiated under Horizon Ewegieuropean Partnerships in
Horizon Europénformation webpage.

Co-programmed Partnership, seeropean Partnership on Artificial Inigence, Data and Robotiwgebpage.
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technologie®’. The partnership will build bridges between stakeholders that enable a
humancentric and trustworthy European vision of Alftourish®. It will establish

links to Member States and provide an overview of major national policies and
initiatives by appointing national and/or regional ambassadors;

- follow up its September 2020 proposal for a new regulation to replace the 2018
Coundl Regulation establishing th&uroHPC JU — this sets out an ambitious
mission and a substantially larger budget for 20033 to provide Europe with a
world-leading  hypetconnected  supercomputing and  quanttomputing
infrastructure;

- propose through their®le Basic Act annstitutionalised European Partnership
on Key Digital Technologies (KDT) Building on the achievements of the ECSEL
J U, its main objective is to advance deyv
and semiconduct ortemfaeddressmg key tgchnolsgical, security,y s
societal and environmental challenges;

- the co-programmed European Partnership on Photonic& wi | | secure Eul
technological sovereignty through photonic innovations and their transfer into
applications, mppvi ng Eur ope’ s compet-temmijobseam®e ss ar
prosperity; and

- the coprogrammed Eur opean Partner shi®willdsehde i n
driving force for sustainable manufacturing in Europe, including through Al,
contributing to a competitivand resilient manufacturing industry in Europe and
reinforcing added value in supply chains across sectors; and

- support and facilitate synergies (including the organisation of joint calls) between
European partnerships ¢(poogrammed and institutionalisedyound Al technologies,
such as Al, Data and Robotics, Photonics, Made in Europe, EufSHa KDT.

5. Build and mobilise research capacities

This section focuses on measures to boost Al research and innovation excellence and to
improve European competitimess$”.

The Partnership proposal, among other things, highlights the importance of involvement of social partners in this
Public Private Partnership.

The PPP's vision, o v e r-dhiical grmrétel, sinvestnreati ancas tamdcah rasieacch,l / n o n
innovation and deployment roadmap are set out iraegic research, innovation and depient agenda

which will guide its activities from 2021 onwards. It is expected that the memorandum of understanding to start
the PPP' s activities wildl be signed in April 2021.
Photonics i maging processes ar e whimAlinaondeklkomnicsénsor s ee’ .
systems and image processing, e.g--lat@ncy, highreliability recognition for robots/autonomous systems and

smart camera platforms with embedded image processing; for more detalfusgeean Partnership on
Photonicqdraft proposal, 261ay 2020).

For an overview of all PPPs planned under Horizon Europe, see European Comniissierence and

synergies of candidate European partnerships under Horizon H@ommber 2020). Therare 10 PPPs planned
inclusterd (* digital, industry and space’ ).

As one of the private members in tharoHPC JUand a key partner in the European Partnership on Al, Data

and Robotics, BDVA will contribute strongly to the alignment of HPC, big data and Al strategies and roadmaps

in Europe. The Partnership will further collaborate and seek to develop closer litkthvitr European
Partnerships of relevant strategic importance, ®gyg. KD T, ‘Made in Europe’ Coope
automated mobility (CCAM), and the Alliance for 0T Innovation.

The international dimension is covered in Chapter 7. The Al Wapartr@ES analysis of Al Worldwide system

in 20092018 highlights the strong European research environment in Al, with the EU being the worldwide
leader in number of Al frontier research players. The forthcoming report, covering the peric@02009
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Overview of actions taken

In addition to the strategic research agendas of the PrRbliate Partnerships, the EU also

takes action to strengthen excellence in basic and applied research and to foster talent in
Europe. Through Horizon 2020, the Cmmission investedEUR 50 million®® over 4 years to

create a research community of closely networRédexcellence centre®. The aim is to
increase cooperation among the best research teams in Europe, so that they can join forces to
tackle major scientific and technological challenges in Al, and to facilitate closer cooperation,
integration and synergies between research teamdsindustry. Five projects have been
selected to form the network, to bring together watliks researchers and establish a
common approach, vision and identity for the European Al system; these include four
networks of Al excellence centres and one dowtion and support actiéh

In order to ensure that EU support for research keeps up with Al technological developments,
the Commission has assessed its eseg$or investments in Al under Horizon 2020 against
current research trends and needs, andtifeh future investment opportunities for Al,
primarily under Horizon Europe. It has also used input from the public consultation on the Al
White Paper and targeted consultation from the Al community, in particular the Al, Data and
Robotics PPP, to planew topics in Al research and additional networks of excellence
centres.

Outlook
To drive excellence in researche Commission will:

- set up, starting in 2021, and in close dialogue with the Member States and the wider Al
community, anAl lighthouse for Europe, as announced in the White Paper. The Al
lighthouse will build on the existing and future Networks of Al excellence centres, with
the aim to build an alliance of strong European research organisations that will share a
common roadmap to support ekeace in basic and applied research, to align national
Al efforts, to foster innovation and investments, to attract and retain Al talent in Europe,
and to create synergies and economies of scale. This initiative will bring together leading
players from reearch, universities and industry in Europe to work on commonly agreed
ambitious challenges, with the overarching aim of becoming a world reference of
excellence in AlI. As a result, Europe’ s di
than the frgmentation of the Al community;

- fund underHorizon Europe, in 2021 and 2022, additionaktworks of Al excellence
centresaddressing complementary research areas that are not yet covered by the existing
networks of Al excellence centres and reinforcingeaesh efforts that address critical Al
research topics. This will drive forward the development of safer, more secure and more
trustworthy Al, support foundational and applicatamented research on next
generation Al, aiming to keep Europe at the cgtedge in Al;

- under Horizon Europe, starting in 2021, advance the state of the art in various #&kas of
research including, research towards the next level of intelligence and autonomy of Al

identifies the EU as the region with most strategic research players in the network of collaborations of patents
and publications.

Estimate based on dataasSeptember 2020.

Thesenetworks seek to advance research, bringing the diverse academic Al doynmuBurope closer
together and fostering new talent. They run for 3 years (except for one which runs for 4 years). This work builds
on strong EU research support funded by Horizon 2020 and the European Research Council.

For details see the projecebsites ofAl4Media, ELISE, HumaineAl -net TAILOR andVISION (CSA).
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based systems, transparency in Al, greener Al, Al for comglstems, advances in edge
Al networks, unbiased Al systems, empowering humans with advanced Al support;

- in addition to developing enabling technologies, the Horizon Europe programme will also
demonstrate how Al helps transfommajor economic sectorsn production and services,
including implications on labotf, and addresmajor societal challengesn areas such
as healthcare, civil security, climate change, energy, mobility, media (e.g. addressing
disinformation) and agtfiood;

- in the context of the&eo-programmed European Partnership on Al, Data and Robotics,
mobilise stakeholders via the strategésearch, innovation and deployment agendd
to develop and implement theesearch, innovation and deployment strategyfor
Europe, with a focus on the ressible development and use of Al; and

- have the aim that Alelated projects that receive R&I funding under the Horizon Europe
adhere, as appropriate, tothee t hi ¢ s frigciple, enauidiggrfad trustworthy Al.
Furthermore, in order to achieve a @ise Al research community, the Commission
advocates diversity and inclusiveness in project consortia.

Member Statesare encouraged to:

- set up regional and national research excellence centres around ,Abr example by
using national funding instrumerasid RRF funds, and create a research and technology
transfer structure able to attract and retain talent while at the same time aiming to become
a national reference point for Al research and development. The centres would ensure
regional outreach and exahge, collaborate at the European level and, together with the
EU-funded networks, build the distributed European Al lighthouse; and

- strengthennvestment in Al researchat national level, e.g. through the RRF.

6. Provide tools through an Al-on-demand platfom and an environment for
developers to test and experiment (TEFs), and for SMEs and public administrations
to take up Al (EDIH)

This section focuses on measures that help bring innovation from the lab to the market to
ensure the broad uptake and deploytéml technologies.

Overview of actions taken

Facilities for testing and experimenting with innovative Al systems are essential for
deployment and uptake of Al technologies. This is especially important for small and
mediumsized enterprises (SMEs), whi face difficulties in taking full advantage of the fast
developments in digital technologies to become competitive and innoVativia
collaboration with Member States, the EU has proposed two sets of measures:

- Testing and Experimentation Facilities(TEFs)— i.e. technology infrastructures with
specific expertise and experience in testing mature technology in a given sector, in real or
closeto-real conditions. The aim is to provide developers with an infrastructure for
testing Al technology beforeringing it to the market; and

For details, see Horizon Europe cluste(4: Al , data and robotics at work’').
For details, see BDVARelease of the SRIDA for the Al, Data and Robotics,Kinformation wépage, 2020).

Only 17% of SMEs have successfully integrated digital technologies, compared%odbdarge companies.

(DIH working groupl, Repat from the working group meeting on access to finaMarch 2018).
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- Digital Innovation Hubs (DIHS)-* os¢ op shops’ that help al/l
use Al to become more competitive with regard to their business/production processes,
products or services by using Al technologies. EaappDigital Innovation Hubs provide
companies with a possibility to test Al technologies before investing as well as related
services, such as financing advice and advice on training and skills development that are
needed for a successful digital transfation.

Testing and experimentation facilities (TEFs)

The 2018 Coordinated Plan stated thatoptimise investment and avoid duplication or
competing efforts, a limited number of specialised leagae reference sites should be
developed and opened to aditors across Europe. Following the adoption of the Coordinated
Plan and in preparation for the Digital Europe programme, the Commission took preparatory
steps to develop this concept and to preparelddting and Experimentation Facilities
(TEFs). Specitally, starting from 2019 the Commission has worked intensively with
Member States to refine the concept of TEFs and to prioritise relevant sectors. In January
2020, the Commission organised five workshops, involving stakeholders from industry,
academia ad Member States, to discuss TEFs for specific sectorsf(agti manufacturing,
healthcare and smart cities) and technologies (edge Al).

The results of the preparatory work and exchanges with the stakeholders suggest that
experimenting and testing statéthe-art technology in realorld environments is an

essential element in bringing technology to the market and is a part of the innovation chain
where Europe’s Al system needs significant s

The edge Al TEF plays special role for the Al ecosystem of excellence. Edge Al offers clear
benefits as a hardware technology: it provides-tiead operations, as well as advantages in
terms of security and privacy of data and energy consumption. The edge Al TEF aims, as a
European platform, to enable companies of any size to test and experiment innovative edge Al
components based on advanced-fmwer computing technologies, such as neuromorphic
computing. Given EU’s current depensioétilecy on
necessary semiconductor equipment and need forteyng investments, the edge Al TEF is
necessary to close the funding gap so that European companies get accegsotodmd Al
computing hardware. In other words, the edge Al TEF will endow f&uvath an ecosystem

of excellence that will serve as an essential instrument to achieve technological leadership in
Al.

In order for TEFs to play a central role in the Al system, thieyuld be easy to use, work
under real conditions, closely involve easers and be used by developers across the private
and public sector, especially SM&Ss Furthermoreefficient interplay between TEFs and data
spaces is fundamental in creating a level playing field and ensuringlismminatory
market access. This coutet achieved, for example, by teaming up the data spaces and TEFs
in mutual areas of interest. TERave an important role in testing robustness, reliability and
safety of Al technologies through testing their ability to comply with obligations that &re se
to be defined in Al regulatiorkinally, TEF projects should interact with parallel initiatives on
the European Abn-demand platform.

Digital Innovation Hubs

In order to help European companies (especially SMEs) make the most of new technologies,
the Caonmi ssi on | aunched the *‘Digitising Europea

101 Testing and experimentation facilities will provide support to SMEs to facilitate equal access.
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pillars of this initiative is to establish and suppbigital Innovation Hubs (DIHs), which
provideaccess to technical expertise and experimentation possibilities,tsmthpanies can

test before they inve’$€. DIHs also provide innovation services, such as financing advice and
the training and skills development that businesses need for a successful digital
transformation. Member States and regions have been investidigiial Innovation Hubs,

and the Commission (through Horizon 2020 projects in 2019 and 2020) has made available
over EUR 200 million for networking the DIH. Around half of this funding was related to
innovations in Afrelevant areas, including roboticsdahig data, and special activities were
implemented for regions with few DIHs. The Horizon 2020 projects typically cascade funding
through open calls to SMEs to allow them to participate in innovative experiments with DIHs
in a crossborder context. The Eapean Court of Auditors (ECA) assessed this dimension of
the Digitising European Industry initiative and recommended that the Commission, in
coordior;ation with Member States, should take further action on the funding and monitoring of
DIHs!,

Support undethe Digital Europe programme will address the observations of the ECA. The
label European Digital Innovation Hubs (EDIHS) is introduced to mark the difference with

the previous approach funded under Horizon 2020. The EU and the Member States will invest
EUR 1,5 billion to set up a network of around 200 hubs across European regions. The grants
should be used to improve the capacity of the selected EDIHs to deliver services to SMEs and
the public sector. Selection and funding of these EDIHSs is a joint amftitye Member States

and the Commissidff.

The EDIHs will stimulate the broad uptake of Al, HPC, cybersecurity and other digital
technologies by industry (in particular SMEs) and by pugdictor organisations in Eurof&.

They will also support them in these of digital technology, to improve the sustainability of

their processes and products, in particular with regard to energy consumption and reducing
greenhouse gas emissions. They will ensure a broad geographical coverage and have both
local and Europeafunctions. The EDIHs will use the tools and resources made available by
the Al-on-demand platform, and will be a multiplier for the TEFs: EDIH will help companies

in need to make use of the relevant TEF to innovate their new products and services and make
them market ready.

Al-on-demand platform

The European Abn-demand platform and system initiative started in 2019 and is funded
under Horizon 2020. It brings together Al stakeholders and resources, thus overcoming
fragmentation and accelerating -Based innovation (research, products, solutioii$le
platform under development is set to function as a European Al market driver, offering a
critical mass of resources, community networking effects and rapid development and growth.
Activities to consolidate the system started in January 2021 to bnngarger user
communities, especially from the ntech sector, and to facilitate the use and uptake of the
platform resources.

DIHs are onestop shops that help companies become more competitive with redhairtbusiness/production
processes, products or services using digital technologies.

European Court of Auditorigitising European industry: an anibus initiative whose success depends on the
continued commitment of the EU, governments and busineSpesial Report 19 (2020).

European Commission, European Digital Innovation Hubs in Digital Europe programme (22 October 2020).
The EDIHs will closely collaborate with the Enterprise Europe Network, the European Clusters Collaboration
Platform, Startup Europe, and other relevant actors ABe8ME Strateqgy for a sustainable and digital Europe
(COM(2020) 103 final).
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Outlook

order to help to bring +toansweahe broad upfakeo m

and deployment of Al tdmologiesthe Commission together with Member Statesvill:

co-fund Testing and Experimentation Facilitiesunder the Digital Europe programme in
order to provide a common, highly specialised resource to be shared at the European level
and foster the speedieployment and greater uptake of trustworthy Al across Eutope.

this context:

- the first calls (in 2022022) will focus on the following identified sectors:
manufacturing, health, agiwod, smart communities and edge Al. The estimated
budget per sectavill be aroundeUR 20-75 million;

select, during 2022022, the network of up to 210 EDIHs covering all regions of
Europe. Regarding Al, the following specific activities are foreseen:

- at least one EDIH in every Member State with Al expertise. The netofdBOIHs
will share best practices and effectively collaborate with each other (using the
recommendations coming out of the Al DIH Network) to offer the best support to
SMEs and public sector organisations everywhere in Europe; and

- the network of EDIHs wi work closely with the Alon-demand platford®, the
TEFs, and the data spaces, and they will promote the use of these infrastructures to
SMEs located everywhere in Europe. This will boost the dissemination of the
resources and let companies experiment it

consolidate in 2021 and onwards, the-on-demand platform as a central European
toolbox of Al resources needed for industry and public sector uses so that it can:

- become the main European marketplace for Al resources; it will provide easy and
simpleaccess to Al tool§’, which will then be distributed locally by the EDIHs or
used directly by the user industry (especially SMES) or the public sector; and

- collaborate with relevant national and European initiatives to become the central Al
toolbox in Eurge for anyone looking for Al expertise, technology, services and
software.

The Commission encouragkember Statesto:

commit an equal share of funding to TEF project§® selected by the Commission with
the help of independent experts;

define relevant newpriorities for additional TEFs beyond the current sectors of agri
food, manufacturing, healthcare and smart communities. Possible new sectors could be,
for example, mobility, public administration or green transition;

The H2026fundedAI4EUpr oj ect | aunched in 2019 is developing
Future deployment actives of the Platform and links with TEFs and EDIHs are foreseen under Digital Europe.
E.g. algorithms, software frameworks, development tools, components, modules, data, computing resources,
prototyping functions.

This is in line with the cdunding principles in the Regulation of the European Parliament and of the Council
establishing the Digital Europe programme for the period 227 (COM(2018) 434 final- 2018/0227

(COD); publication in the Official Journal is still pending after an agreemehb @ecember 2020).
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- take full advantage of the opportuag offeredby RRF, as well as by Cohesion Policy
programmes, to fund more (E)DIHs and TEFs in order to bring innovation closer to the
market; and

- support the creation of local, regional and/or natiddaharketplaces'®® for interaction
and the exchange of best practice; and facilitate sgalacross borders through the
European Alondemand platform (central Al toolbox and marketplace), EDIHs, and
Startup Europe.

7. Fund and scale innovative ideas and solutions for Al

This section focuses on support measures, with specific focus omussarscalaips, and
other small and medium sized enterprises, that develop Al technologies. InvestEU and the
RRF offer crucial resources to strengthen the use of financial instruments.

Ovaview of actions taken

To support start-ups and SMEsboth in their early stages and in the sagbephase the
Commission has put forward th&l/Blockchain Investment Scheme and its Support
Programme!'®. The pilot scheme aims to enhance the access to dipaitce for innovative

and higher risk Al and blockchain stanps and SMEs with a broad geographic coverage in
the EU, including less developed markets. It provides resources for investments to venture
capital funds and eomvestments to National Promotial Banks in Member States. Through

an initial allocation oEUR 100 million from the Horizon 2020 programme, it is estimated,
that the total investment volume of the fund is reacHihtR 700 million!%. The dedicated
support programme runs from 2020 to 2022

In December 2020, the European Investment Bank Group (EIB Group) also launched a new
co-investment facility of up tdEUR 150 million to invest alongside funds backed by the
European Investment Fund (EIF) and to support the growth of Al companies across
Europé?

The European Innovation Council (EIC) supports Al startips,in development and scaling
up Al breakthrough technologies and gaahanging innovatiori$®. Since the launch of the
pilot phasé!’ the EIC supported numerous innovations in the field oinAd wide range of
scientific domains, from life sciences, food and agriculture to energy and envirenment
friendly technologies. For development of innovation from research projects the EIC
Pathfinder pilot offers grants to promote collaborative, idisciplinary innovation on

The RRF/ERDFand/or national funds could be used for the setup of regional and/or a national digital platform
bringing together Al experts, solution providers and companies (including SMEs angpsiarfhe next section
outlines howdevelopers of Al can also benefit from the InvestEU programme or other existing funding
structures.

Together with the European Fund for Strategic Investm&#SI) and theEuropean Investment FurglIF).

First six Artificial Intelligence and Blockchain Technology funds backed by InnovFin aaistal of EUR 700

million (October 2020).

This funding instrument supports companies that are active in the Al sector and technologies that directly
complement Al, such as blockchain, the internet of things and robotics. For additional informatmagesan
Investment BankiIB Group provides EURS50 million to support artificial intelligence compan{2620).

The majority of EIC funding is based on a bottom approach designed to enable support for any technologies
and innovations cutting across different scientific, technological, sectoral and application fields or representing
novel scientific and technologilcparadigms.

The EIC Accelerator pilot had a total budget of more #hdn, 3 bil | i2026. €& Buropegh0 1 9
CommissionEuropean Innovation Councihformation webpage.
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scienceinspired and radically new future technologies. The EIC Accelerator supports scaling
up of startups and their market entry with funding opportunities and acceleration services.
The support from EIC is available to all SMEsth radically new ideas underpinned by a
business plan for rolling out marketable innovation solutions and with ambitions to scale up.
During its pilot phase (2028020), EIC providedeUR 160 million via grants an€EUR 91
million through direct equity in@stments to Al innovative stamps and projects involving
direct or collateral research on Al technologies. In 2021, the EIC is providing over EUR 1
billion in grants and equity for stamps and SMEs with a focus on deep tech.

The European Institute of Innovation and Technology (EIT) supports a number of
initiatives to driveAl innovation forward, prepare our societies for the changes causgl] by
and educate a new generationAdfinnovators. In 2019 and 2020,atlocated oveEUR 22
million in its Al activities.EIT Digital andEIT Health implement the vast majority of projects
related toAl. The EIT Community currently supports 120 eattymid stage European start
ups working in the field oAl and already investedver EUR 3 million into these compuaes.

In January 2021 the EIT and the EIC joined forces to fast track support to highly innovative
startups, as well as to coordinate efforts to support women innovators and innovators from
less represented regidts The EIC and EIT also aim to sharealaind intelligence on the
innovative starups and SMEs they support, including measurements of impacts achieved.

Outlook
The Commission with the support of Member States will:

- aim to strengthen the support and funding for Al&lockchain Investment pilot and
support programme. Following the success and attractiveness of the pilot, the InvestEU
programme 2022027 will continue to provide support investmétfisn Al/blockchain
through the EIB Group and national promotional banks in order to mobilisetgriva
investments;

- fully implement the EIC under Horizon Europe and support disruptive innovation, with
a focus on humanentric Al. This will be done through a mix of open and challenge
driven calls for funding. The 2021 EIC Pathfinder Challenge will fanug\l awareness
research while the EIC Accelerator Challenge will foster strategic digital and health
technologies, including medical Al. In addition, the Women TechEU initiative to be
launched to support dedpch starups founded and led by women;

- through Startup Europe and the Innovation Radar, molilisart -ups in national hubs
and Horizon Europe that are eager to scale up, and to meet the demand of Al expertise of
SMEs embarking on digital transformation. The EDIHs funded under Digital Ewritlpe
be used to create a marketplace and organise matchmaking events for technology supply
and partnershigs’;

- facilitate exchange of information, expertise and best practicketween local, regional
and national Al startips at European level (involving 34 and startips and other

EIC - EIT: Working closer together for Europe's innovai@anuary 2021).

The investment guidelines of InvestEU include Al as a digital invastmriority, in the section on strategic
investment in critical infrastructure.

The first such event will be organised at a Digital Assembly under the Portuguese Presidency (first half of 2021).
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relevant stakeholders) via the Al, Data and Robotics PPP, the EDIHs,-tihred&imand
platform (central Al toolbox and marketplace) and Startup Edtgmend

- take measures to facilitate the availability of open data and acodgstatior SMESs.
Member Statesare encouraged to:

- support Al starups and scaleps in accessing finance for their growth, as well as to
support SMEs in their digital transition in adopting Al technologies. Provided that the
RRF objectives and conditioase met, Member States can make use of RRF funding to
set up investment in the form of financial instruments (e.g. guarantees, loans, equity and
venture capital instruments and the setting up of dedicated investment vehicles). Member
States also have thessibility to contribute up to % of their recovery and resilience
plans’' total allocation to their compartm

Il ENSURE THAT Al WORKS FOR PEOPLE AND IS A FORCE FOR GOOD IN
SOCIETY

The Al systems increasingly being taken up in healthcarmirigr education, employment,
infrastructure management, energy, transport and logistics, space, public services, security,
climate change mitigation and adaptation, can help to solve complex problems for the public
good.The successful developmentand lpga o f Al contribute to EU’
global competitivenes® and bring enormous benefits to our society and the environment.
However, some uses of Al can also challenge rights protected by EU law and trigger new
safety and security concefd$ ard affect labour markets$n the 2020 White Paper on A&t,

the Commission put forward the European approach on Al that builds enocagstem of
excellence and an ecosystem of tfostAl 1?2

The EU Startup Nation Standairttiative targets Member State policies that would enable-gpstto grow in

Europe.

According toMcKinsey (Shaping the digital transformation in Eurg@020), the cumulative additional GDP

contribution of new digital technologies including Al could amount to EARtrillion in the EU by 2030

(14,1% increase from 2017). PwG( zi ng the prize: What's the real val u
you capitalise?2017) comes tan almost identical forecast increase at global level (WD trillion).

For review, see, e.g. Impact Assessment accompanying proposal on a European Approach to Al (forthcoming).

White Paper on atrtificial intelligenceA European approach to excellence and {@€QM(2020) 65 final).

The ‘ecosystem of trust’ focuses on memesru;r etsh e o' eecnossuy
of excellence’ focuses on measures to promote respons
enhance an ‘ecosystem of trust’ the Commi ssi on, t oge:

forward the Propsal for a Regulation of the European Parliament and of the Council laying down harmonized
rules on Artificial Intelligence (Artificial Intelligence Act) and amending certain Union Legislative Acts, COM
(2021)206.
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https://ec.europa.eu/info/sites/info/files/commission-white-paper-artificial-intelligence-feb2020_en.pdf
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OUR KEY PROPOSALS TO ENSURE THAT Al WORKS FOR PEOPLE

Nurture talent and improve the supply of sk
o necessary to enable a thriving Al esysten
(Chapter 8)

FOUR Develop a policy framework to ensure trus
KEY POLICY Al systems (Chapter 9)
OBJECTIVES

Promote the EU vision on sustainable and
trustworthy Al in the world (Chapter 10)

8. Nurture talent and improve the supply of skills necessary to enable a thriving Al
ecosystem

Overview of actions taken

The 2018 Coordinated Plan identified the significant and persisZanskills gap as a key
challenge to the developmaeuitAl in Europe. With the development of the Al market and the
uptake of Al technologies, it is necessary to ensure the accessibility and uptake of Al products
and services. To this end, the EU should facilitate the acquisition of broad computing skills
and further the understanding of Al for all citizens. In order to remain globally competitive,
the EU also needs professionals from diverse backgrounds with specialised Al skills, such as
data modelling, architecture and semantics to maintain a strongopasitAl research and
contribute to the development and roll out of Al systems.-téchnical Al skills are equally
important. Improvement in computing and Al skills for all is also needed to avoid job market
polarisation and a possible rise in inequakithin and between countries.

The results of the 2020 survey of European enterprises suggest that one of the key barriers
European companies face when adopting Al technologies is the availability of employees
with adequate Al skill®3 Similarly, the analgis by the Joint Research Centre of the
Commission suggests that the development of digital skills, the awareness of Al technologies
through all levels of education, lifelolgarning programmes and specialised Al skills are
necessary in order to equip eyene for Akdr i ven transfor mati ons,

European Commissiorburopean enterprise survey on the use of technologies based on artificial intelligence

(July 2020). A lack of skills amongst exististaff was reported as a key barrier byedsdifficulties hiring new

staff with the right skills 526. According to some estimates by theustry, Europe’s AbDn expert
could more than double if new and specific learning opportunities were put in place, Linkedln 2020.
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strong position in Al research and to contribute to the development and roll out of Al
system&?,

All Member States that have adopted national Al strategies have integrated the skills
dimension intotheir strategies, as suggested in the 2018 Coordinated®Pldeasures
proposed in the national strategies include, for example, reforms of the formal education
systems to introduce or strengthen the teaching of computational thinking, computing and Al
foundations at primary or secondary school, as well as initiatives to adapt lifelong learning
and reskilling policie¥®. In this context, the RRF also offers the unprecedented opportunity
to support digital skills development, including in Al, at all levelssd@ication (formal and
informal) and training, as an important element to reach té A@ital target. As part of the
objectives for the Recovery and Resilience Facility, developing digital skills at all levels is a
condition to ensure that all Europeacen participate in society and take advantage of the
digital transformation. Hence, in the Annual Sustainable Growth Strategy'?2021e
Commission proposes a Reskill and Upskill flagship to encourage investments and reforms
that Member States camdertake to improve digital skills, including Al and educational as
well as vocational training for all ages.

In September 2020, the Commission adopted a Dgital Education Action plan for the
period 202312027. This action plan integrates specific @usi for the improvement of Al
skills into the larger context of promoting digital ski The Commission has also
supportedEU Code Week?®, a volunteeded movement that brings computational thinking,
coding, robotics, tinkering with hardware, computeesce, Al and digital skills to as many
people as possibf&. At the end of 2020, in order to support Member States in their effort to
increase the specialised education offer in Al, the Commission awarded graiisr to

university networks, SMEs and Al excé | ence <centres to deliver

programmes in Al, for a total ofEUR 6,5 million. The selected networks should, with the

Craglia (Ed.)Artificial intelligence a European perspectiViRC Science for Policy report, 2018.

Mor eover, Me mber St ates’ academic institutions have

l evel . For example, the number of ma $tfremn 2058 to2@le.ci al i s ¢

There are now around 260 suchuses on offer. For analysis see, e.g. Righi, R., eéi@demic Offer of
Advanced Digital Skills in 203-20. International Comparison. Focus on Artificial Intelligence, High
Performance Computing, Cybersecurity and Data ScidiR@ Technical Repqr2020.

For analysis see, e.g. Righi, R., etatademic Offer of Advanced Digital Skills in 20:29. International
Comparison. Focus on Artificial Intelligence, High Performance Computing, Cybersecurity tadS&ence,

JRC Technical Repqr2020.

European Commissiofommunication on Annual Sustainable Growth Strategy ZCQM(2020) 575 final).

Article 19 of the Regulation (EU) 2021/241 of the European Parliament and of the Council of 12 February 2021
establishing the Recovery and Resilience Facility call for the mainstreaming of gender equality and equal
opportunities forall in the nationakecovery and resilience plafihis is particularly relevant, for example, in
regard to the development and upskilling of digital and Al skills for women and girls.

In particular, the plan includes a number of support activitiesatinaing other things should facilitate indirectly

the development of Al skills, including actions to: improve kigleed internet connection for education, boost

the digital capability of schools and support innovation though the use of emerging tectmslmieas Al for

better learning and teaching, improve the teaching of informatics and computational thinking in education
extending successful projects such as the Digital Opportunity Traineeships that supporisordmss
experiences for students to inope their digital skills ofthe-job. In its pilot version the scheme has reached

16 000 students in 2 years.

EU Code weeks a grassroots initiative which aims to bring coding and digital literacy to everybody in an
engaging way (2021). “Tutorial s’ and | esson pl ans
teachers.

EU Code weekby the end of 2020, more than 14 million young people had participated in Code héaely

half of them girls. In 2021, EU Code Week will provide a free massive open online course (MOOC) on Al basics
for schools for teachers. Tutorials and lesson plans on introducing Al in the classroom are also available.
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https://publications.jrc.ec.europa.eu/repository/bitstream/JRC113826/ai-flagship-report-online.pdf
https://publications.jrc.ec.europa.eu/repository/bitstream/JRC121680/jrc121680_jrc121680_academic_offer_of_advanced_digital_skills.pdf
https://publications.jrc.ec.europa.eu/repository/bitstream/JRC121680/jrc121680_jrc121680_academic_offer_of_advanced_digital_skills.pdf
https://publications.jrc.ec.europa.eu/repository/bitstream/JRC121680/jrc121680_jrc121680_academic_offer_of_advanced_digital_skills.pdf
https://publications.jrc.ec.europa.eu/repository/bitstream/JRC121680/jrc121680_jrc121680_academic_offer_of_advanced_digital_skills.pdf
https://publications.jrc.ec.europa.eu/repository/bitstream/JRC121680/jrc121680_jrc121680_academic_offer_of_advanced_digital_skills.pdf
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52020DC0575
https://codeweek.eu/
https://codeweek.eu/

support of the EU funding, jointly design and deliver higlality and hande n mast er
programmes in different Member aé&s, with a specific focus on humeantric Al, Al
application for the public administration and Al for health&#reAll the programmes should

also include Al ethics courses and part of the content should be made available online through
the Digital skils and jobs platform translated into all EU languétfes

S

BBl European CommissionJniversities, SMEs and researchers join forces to deliver new Master courses in Al
2021.
132 The initiative will be supprted by the CEF to be implemented in 2021.
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Outlook
The Commissionwill:

As a part of the actions planned in igital Education Action Plan 2021-2027:

- support traineeships in digital areas, extending the possibility of participating to
vocational education students and teaching staff, in addition to university students,
with an increased focus on Al skilésd with particular attention to the principle of
nontdiscrimination and gender equality; and

- develop ethical guidelines on Al and dataage in teaching and learning for
educators as well as the support of related research and innovation activities through
Horizon Europe. This Action will build on the work of the Higbvel Expert Group
on Al on ethical guideliné€®. The guidelines will beaccompanied by a training
programme for researchers and students on the ethical aspects of Al and include a
target of 43% of female participation in the training activities;

support the development of new skills intelligence, under the Skills Agenhidyo2020,
including at regional and sectoral level. Specifically, building on the work by Cedefop
(Skills-OVATE project®) and using Al technology to carry out big data analysis based
on scraping job adverts to obtain real time information on current ieedgéeng skills
demand. In this context, a permanent online tool is to be created wheittmeeal
information will be published which all interested stakeholders can use;

support initiatives that facilitate the mutual recognition of Al specialised higleaadn
programmes in the E&,

under the Digital Europe programme, support measures including design and
implementation of specialised education programmes, modules aneteshortraining
courses in key capacity areas, also for professionals in diffeesgiors to become
proficient in the use of digital technologies. The call for the specialised programmes will
be launched in Q1/2 2021 and the shertn training courses in Q1 2022. All available
opportunities and tools for digital skills development woidl showcased on the Digital
Skills and Jobs Platform;

under theHorizon Europe programme, support Networks of Al excellence centres (as
part of the Al lighthousé¥®. Among other tasks, the centres would:

- explore options to retain talent through closeratmdration with industry and public
authorities; and

- develop PhD programmes and Al modules that could be integrated HhChon
education master programmes;

fund doctoral networks, postdoctoral fellowships and collaborative -estaffange
projects in Al undethe Mar i e Sk §arig @ctienk @he calls for Individual
Fellowships and Innovative Training Networks (renamed Postdoctoral Fellowships and

See Section 1.2 on Highevel Expert Group on Atrtificial Intelligence.
SeeSkills-OVATE: Skills Online Vacancynalysis Tool for Europe
One suggestion put forward in the JRC 2021 Working document (forthcoming) to facilitate mutual recognition

i s,

for example, to develop an EU | abel for those

considfeed as ‘' EU Al master’' s’.
Towards a vibrant European network of Al excelle(@etober 2020).
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Doctoral Networks) are planned for Q2 2021. The calls for Research and Innovation Staff
Exchanges (renamed St&xchanges) and COFUND are planned in Q4 282and

- promote gender equalitythrough Horizon Europe, including in the projects related to
Al. The integration of the gender dimension into research and innovation content
becomes a requirement by default across the whole programme. Starting in 2022, a new
eligibility criterion to getaccess to Horizon Europe funding will be introduced. Public
bodies, research organisations and higher education establishments will be required to
have a gender equality plan for all Horizon Europe funded préjécts

Member Statesare encouraged to:

- refine and implement the skills dimensionin their national Al strategies, in
collaboration with social partners, e.g. to:

- promote the development of computational thinking of pupils, students and educators
in formal, informal and noiffiormal education at all lels and support dedicated
initiatives that encourage young people to choose Al subjects and related fields, such
as robotics, as a career;

- create outreach programmes for teachers on including Al in school, both in ICT
skills and from a broader perspective;

- increase the availability of training in Al, also by financing Al modules in
humanities and social science master programmes, lifelong learning activities,
training of judges, lawyers and public officials, as well as reskilling people from non
technical lackgrounds in the basics of Al and the implications of it for their field of
work; and

- test, assess and, if successful, support the implementation of educational Al
technologies in primary and secondary education to facilitate individual learning
requiremats (e.g. cognitive, Abased tutoring);

- exchange best practices on how to integrate Al into general education and other
specialised programmegsuch as healthcare, law, social sciences, busiigsa)d on
promoting both broad and specialised knowledgélon lifelong learning;

- take measures arekchange best practices to increase inclusion and diversitye. to
facilitate balanced Al teams and attract talent in Al education, especially postgraduate
studies, and training, as well as development of Aitetogies; and

- make the best of thenique opportunity provided by the RRF to finance ambitious
upskilling and reskilling initiatives as mentioned above.

In the past (201:£2020), MSCA Individual Fébwships and Research and Innovation Staff Exchanges attracted

the most Adrelated projects (384 and 76 respectively), followed by Innovative Training Networks (102) and
COFUND (12). For an overview and discussion on the Al projects funded under Hori26n N2érie

Skt o d&€wige Rctions, see, e.g. Research Executive Agelegting Report and Key Messages for Policy
ConsideratiorArtificial | ntelligence Cluster Meeting, 2020.

European Commission, Communication, A new ERA for Research and Innovation (COM(2020) 628 final). See
also European CommissioBender Equality a Strengthened Commitment in Horizon Eyifeglaruary 2021.

Ony3% of all master’s cour s e gcademic difar sf iadvansed digitah gkillsund e A |
20192020 JRC).
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9. Develop a policy framework to ensure trust in Al systems

Trust is essential to facilitate the uptake of Al technologiibs. European approach on Al, as

proposed in the 2020 White Paper on Al
the area of Al while supporting the development and uptake of etmdatrastworthy Al
across the EU economa | should work for people ¥Mn
Given the major social and environmental impacts of Al technologidsnaancentric
approach to their development and use, the protection of EU vahgefundamental rights

, ai

d be

such as nomliscrimination, privacy and data protection, and the sustainable and efficient use

of resources are among the key principles that guide the European approach.

Overview of actions taken

The Commission has put considerabféort into mobilising expertisé!, consulting with a
wide spectrum of stakeholders (including social partners;goeernmental organisations
industry, academic community, regional authorities and Member Stdtasll developing
policy actions to facilitee trust in Al.

Specifically, actions to facilitate trust have focused on issues relating to ethics, s

afety,

fundamental rights, including the right not to be discriminated against, liability, the regulatory

framework, innovation, competitidf?, and intelletual property (IP).

Focusing on fundamental questions of ethics and Al technologies, the Commissio
established and facilitated work thfe High Level Expert Group on Al (Al HLEG)*4 The

group has produced two main deliverables: Ethics GuidelinesTastworthy Artificial

Intelligencé® and an Assessment List for Trustworthy Al (ALTXf The Ethics Guidelines
identified key principles and requirements for Trustworthy*Aand the Assessment Lis
provided an operational framework to support applicatibnethical guidelines by Al
developers and users. The AL EG’ s wor k has triggered i

n has

t

mport

vision and approach to Al policy, and provided input to the development of a regulatory

framework on A€

In February 2020, the Commissionlgished a White Paper on Al and a Report on the safety
and liability implications of Al, the internet of things and robotics. The White Paper and the
report have outlined the strategic vision and the proposal for the possible EU regulatory
framework on Al In terms of EU regulation the Commission proposed to focus on three
interrelated issues: development of the horizontal regulatory framework on Al focusing on

See above, p. 24.
See Section 1.2.

The Commi ssi on’ s02p White Papea dnsAl tiiggered & wide Public consultation on how to

develop ecosystems of excellence and trust in Al in Europe.

Member States were also consulted on potential barriers to the development of Al resulting from competition

and State aid tas. The results did not provide evidence that the rules present barriers.

See Section 1.2.

The Commission endorsed the guidelines in @twenmunication on Building trust in humaentric artificial
intelligence(COM(2019) 168 final)

European Commission Highevel Expert Group on AlAssessment List for Trustworthy Atrtificial Intelligence

for seltassessment, 2020.

This followed the December 2018 publication of the first draft of the guidelines, on which more than 500

comments were received through an open consultation. See ohE3,HEthics guidelines for trustworthy Al
(2019).

Additionally, work of the JRC focused on trustworthy Al and the impact of Al on human behaviour studies
aspects such as theawpational impact of Al, social robots and human development, diversity in Al, among

others HUMAINT. Understanding the impact of Afittial intelligence on human behaviour
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issues of safety and fundamental rights, issues of liability of Al and revision of the existing
sectoral safety legislation when necess&tf he Commi ssion’s work pro
that the Commission intends to propose those legislative actions in 2021.

On 16 December 2020, the Commission and the High Representative of the Union for Foreign
Affairs and Security Policy adopted the Bybersecurity Strategy for the Digital Deca$®

that sets out how the EU will shield its people, businesses and institutionsyba@rthreats

and how it will advance international cooperation and lead in securingbalglad open
internet. Furthermore, to address specifierédlated cybersecurity risks, the EU Agency for
Cybersecurity (ENISA) established a multidisciplinary Ad Hoc Expert Group on
cybersecurity topics related to Al.

In its Intellectual Property (IP) daoh plan, the Commission highlighted some of the
challenges posed by Al systems fér rights*®L. The available evidence suggests that the

EU s I P framework is broadly suit absbigedf or a
output. However, there is Btroom for improvement and further harmonisation. The IP

Action Plan proposes action on certain issues, in particular by engaging with stakeholders and
collecting evidence to inform policymaking.

The debates on trust issues and regulation focused, antloeigtiings, on the question of
innovation, i.e. how to design public regulation that will facilitate and not stifle innovation
and thus enhance European competitiveness. Accordingly, to develop a dynamic regulatory
approach, the Commission has widely adtesl on both the choice of form and the content of

the regulatory framewotR2. The main | essons | earned are t
humancentric, riskbased, proportionate and dynamic. One element of designing regulatory
environments that are cducive to innovation, suggested by various stakeholders, is
regulatory sandboxes. Regulatory sandboxes, in essence provide an experimentation facility
for public regulation, and allow a more rapid evaluation of the impact of public intervention.
The feedbek received by the Commission indicates widespread support for regulatory
sandboxes, with a number already established in Member States and many others under
consideration across various sectors.

Outlook

The Commission will:

- Propose in 2021egislative action on a horizontal framework for Al, focusing on
issues of safety and the respect for fundamental rights specific to Al technologies.

For example, the White Paper on Al, indicated that the Commission is examining specific Al challenges in the
healthcare sector.
JOIN(2020) 18 final.

European Commissiofo mmuni cati on on ‘Making the most of the E
property action plan t o s u@eepforexampleeV. Igdsiasset.al. dntetbectgar y a n d
property and artificial intelligence- a literature re i e w'’ (JRC report, 2019) , whi ¢
i mplications of the use of Al in the I P | egal framew

dat a management and artdZdlix/imd38i)ntedd i gdnenaAl:'s ( SMART
chall enges to t he 20P8R0O52)r Thematter presknts the SadefoRIe art on copyright and

patent law protection for Ahssisted creations, and will be taken as the starting point for more detailed
elaboration and discussion of @yl options and solutions. See also the study on the application of the Trade

Secrets Directive in the context of the data economy (GRO/SME/20/F/206).

One section of the public consultation on the White Paper on Al as well as consultations leadinignjmatit

Assessment to support the proposal for a regulatory framework have specifically focused on this issue.
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- The proposed framework provides a definition of Al, it is #islsed (i.e. defines
what a ‘high r i avk mandatory iequiyememta fbr higkk \ Ak d
systems. It also proposes a governance mechanism that coversathte
conformity assessments andenpostcompliance and enforcement system. Outside
of the highrisk category, all providers of Al systemseasubject to the existing
legislationand transparency requiremerasid additionally could choose to subscribe to
voluntary, norbinding, selfregulatory schemes, such as codes of conduct;

- propose in 202 EU measures adapting the liability framework tothe challenges of
new technologies, including Alto ensure that victims who suffer damage to their life,
health or property as a result of new technologies have access to the same compensation
as victims of other technologies. This may include a revisiothe® Product Liability
Directive'®3 and a legislative proposal with regard to the liability for certain Al systems.
Any new or amended provisions of existing legislation will take into account other
existing EU legislation, as well as the proposed horaldramework for Al;

- propose in 2021 and onwards as necessawsions of existing sectoral safety
legislation, including: targeted adaptations of the Machinery Direétyehe General
Product Safety Directive, the Raekmuipment Directive and the harmsed product
legislation that follows the horizontal rules of the New Legislative Frameworkny
new or amended provisions of the existing legislation will take into account the existing
EU health and safety at work legislation;

- continue to cooperate dely with and actively involve a broad spectrum of stakeholders
to promote ALTAI in sectoral contexts and specific areas of application and
implementation.Further actions may focus on, for example, establishing metrics and
methods to assess and monitca tmpact of Al systems on environmental and societal
well-being, inclusion and diversity, as well as measures to ensure trustworthy Al in
public procurement. The Horizon Europe and Digital Europe programmes could fund
mechanisms to support such initiativaghich Member States could further support
through the RRF;

- organisein 2021 stakeholder dialogueswith industry and other stakeholders on IP and
new technologies;

- further strengthen cooperation witJ agencies and other relevant EU bodiesorking
on AI°¢

See Evaluation SWD(2018) 157 final of Council Directive 85/374/EEC of 25 July 1985 on the approximation of
the laws, regulations and admim&tve provisions of the Member States concerning liability for defective
products, accompanying Report COM(2018) 246 from the Commission to the European Parliament, the Council
and the European Economic and Social Committee on the application of théivBjr&re also Report
COM(2020) 64 on the safety and liability implications of Artificial Intelligence, the Internet of Things and
robotics.

Proposal for a Regulation of the European Parliament and of the Council on machinery products, COM(2021)
202.

The Commission intends to adopt proposal for the revision of the GPSD second quarter of 2021. In addition,
delegated acts are expected to be soon adopted by the Commissionthenéerdio Equipment Directive
2014/53/EU to enact certain new requirements on data protection and privacy, cybersecurity and harm to the
network, and against fraud.

For example, the European Union Agency for Cybersecurity (ENISA) may upd&ieé ttireat landscape in the

light of technological development and new challenges.
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- collaborate with the Europeatandard setting organisations,on the basis of mapping
of existing standardisation activities and requirements arising from the proposed
regulatory framework; and

- explore establishing national, regional sectoral Security Operation Centres as
outlined in the new EU cybersecurity strategy, potentially as an-guutitry project”.
These centres, powered by Al to improve the detection of malicious activities and

dynamically learn about the changing threat landscape, wi ¢coh't ut e a ‘cybe
shiel d’ for the EU, able to detect signs
proactive action, for enhanced joint risk preparedness and response at national and EU

level.
The Commission and Member States will:

- cooperate ahcoordinate efforts to ensure the timely and smouoffiementation of the
EU legal framework for Al. Specific actions, to be defined and launched in line with the
adopted legislation may include, for exampiapacitybuilding initiatives for national
conmpetent authorities and notified bodies that would be responsibleeXolante
conformity assessment procedures of certain-higlfh Al systems, developing guidance
documents and toolkits; those activities are tentatively planned for 2022 onwards;

- continue b engage also in 2021 and onwards with Europgamdardisationrganisations
and all relevant stakeholders to ensure timely adoption of harmonised standards necessary
for the operationalisation of the requirements and obligations envisaged in the legal
framework. The development of these additional standards can be based, for example, on
standardisation requests issued by the Commission according to Article 10 of Regulation
(EU) No 1025/2012; and

- analyse in 2022022 the feasibility of using TEFs, EDIHs darthe Alon-demand
platform to assist already established national bodies in assessment and certification of Al
technologies.

10. Promote the EU vision on sustainable and trustworthy Al in the world

Asserting Europe’s global bpenand ef rhsntaiceptriccand pr
sustainable, secure, inclusive and trustworthy Al will build further on the actions undertaken
since the 2018 Coordinated Plan. In line with the Joint Communication on strengthening the
EU’ s cont r i bhaged onaltilatérsdm andi bse set out in the Commission
“Communication on 2030 Digital Compass: t he
international dimension is more essential than ever. The implications of new digital
technologies such as Al transcend borders aad tebe addressed globatfy.

The EU will promote ambitious global rules and standards, including strengthening
cooperation with likeminded countries and the broader matiakeholder community and in a

Team Europe spirit to support a hur@emtric and rles-based approach to Al. In order to be
effective, the EU s approach wil/l continue
international bodies to build the strongest possible coalition of countries that share the desire
for regulatory guardrailsral democratic governance that benefit our societies. At the same

TheEU cybersecurity strategy for the digital dec3®IN(2020) 18 final).
JointCommuni cati on on strengt h e-pased gultitateralisnE(Rebreary@2h).t r i but i ¢
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time, the EU will reach out to other partners and seek common ground on abydssee
basis to address the vast array of opportunities and challenges related to Al.

Overview of actions teen

International bodies such as the United Nations (UN), the UN Educational, Scientific and

Cultural Organisation (UNESCO), the Organisation for Economic Cooperation
Development (OECD), the Council of Europe, the G7 and the G20 are working o

isstest®®. International standardisation organisations such as the International Organisation for

and
n Al

Standardisation (ISO) and the Institute of Electrical and Electronics Engineers (IEEE) are

engaged in manifold standardisation activities in the field. The 2018d®ated Plan

emphasised that the development of Al would benefit from international cooperation, in

particular with advanced countries with R&I strengths and investments in Al, and stressed the

merits of development of international standards to fa@litsitdeployment and acceptance.

The EU' s cooperation with international
and malicious uses associated witH%Al

bodi

The EU participates actively in the global dialogue and promotes a European vision of

trustworthy Al at global level, for example:

- The EU is a founding member of the n@lobal Partnership on Al (GPAI) launched in
July 2020, with strong representation in the four working groupdata governance,

responsible Al (including a subgroup onngamic response), the future of work; and

commercialisation and innovatiti

- The EU also contributes significantly to th@ECD’ s wor k on Al ,
involvement in the ONEI experts grouf?? and collaboration of Al Watch on collection

and publication ohational Al strategie'§3

- In September 2020, the Commission launched a farggn policy instrument project

to engage with international partners on regulatory and ethical matters and promote the

responsible development of trustworthy Al at global level

- The revision of théual-Use Regulatiort®* will allow the EU to set new rules allowing
for more accountability and transparency in the trade ofdsmlitems, helping to ensure

that there is no misuse of Al from Europe.

- The EU has bilateral structured ldigues, among others, with Canada and Japan. A joint
EU-Japan committee on Al held its first meeting in November 2020 and options for

E.g.the OECD principles on Aadopted by OECD member countries in @eCD Council Recommendation on

Artificial Intelligence (OECD/LEGAL/0449) in May 2019, the Saudi G20 PresideAdyDialogue under the

Digital Economy Task Force (DETF), to help advance t20 Al principles (2019), Unes c o’ s
Recommendation on the Ethics of Artificial Intelligeneadthd TU' s Al f or Gotleedeadidg o b a |

actionroriented, global and inclusive UN platform on Al.

Malicious uses and abuses of artificial intelligepEairopol, UNICRI and Trend Micro joint report (2021).
Plonck, A.,The Global Partnershign Al takes off-at the OECD9 July 2020.

OECD,OECD Network of Experts on Al (ONE Ahformation webpage (2020).

See European Commissidauropean Commission and OECD collaborate on global monitoring and analysis of

Artificial Intelligence developmenisformation webpage, (February2m).
See Article 5, Article 10 and Article 26(2) of the position of the European Parliament PELODR016) 295

on the provisional agreement reached in November 2020 between and the European Parliament, the Council and

the Commission on the final tegf the (recast) Council Regulation (EC) No 428/2009 of 5 May 2009 setting up

a Community regime for the control of export, transfer, brokering and transit efiseialems. The Council is

expected to agree to the updated regulation in the course of28gdl before it can enter into effect (90 days

after its publication).
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reinforced cooperation with Canada on Al have been discussed. Work has also started on

a joint Al task force with India ahthere are plans to start discussions with Australia and
Singapore.

Dialogue with the United States on the development and roll out of trustworthy Al is
ongoing. The Commission and the High Representative have jointly set out their

ambitions for a new, fwvardlooking transatlantic agenda, including digital and other
technology issues. The Commission is notably proposing the setting up of-&8EU

Trade and Technology council. Concretely the Commission will work towards an Al

Agreement with the U%° There are several channels for discussion with US
representatives (e.g. the HUS Information Society Dialogu¥f and various
institutions/think tank¥”.

The EU continues to support international standardisation bodies in their work to define

common standards i global governance of Al. To this end, the Commission actively

engages in ongoing discussions with leading standardisation organisations, such as the
ISO and IEEE, in order to exchange best practices and promote its vision for the

responsible developmeand deployment of Al across the world.

The Commission has also participated in the World Intellectual Property Organization

(WIPO) public consultation on Al and ¥ and is actively participating in WIPO
discussions.

Outlook
The EU will step up its bilatal and multilateral efforts to support the establishment of a

global level playing field for trustworthy and ethical use of Al, building notably on a strong

transatlantic cooperation but also through a wider coalition ofikeled partners.

The Commisson will:

continue toparticipate in, facilitate and support international, multilateral and
bilateral discussionson trustworthy Al founded on an open vaklmsed approach and
promote the EU’s approach to Al operatibnh e
strategic communication and public diplomacy;

foster the setting of global Al standardsin close collaboration with international
partners and continue to participate in the WIPO work on Al and IP rights; and

intensify efforts in bilateral excimges with third countries througitructured dialogues
and joint initiatives on Al. This will include joint projects such as the Horizon 2020
EU-funded EUJapan Al project for smart manufacturifity

Member States and the EUwill:

JOIN(2020) 22 final.
European Commissionjoint Statement on the 17th European Unionited States Information Society
Dialogue information webpag (July 2020).

This includes workingevel andhigh-level discussions with the US National Security Commission on Avrtificial
Intelligence contributionsto the CEPS/Brookings transatlantic dialogarecess and contributions to German
Marshall Funeésponsored events on biometric information processing and facial recognition

WIPO, WIPO begins public consultation process on artificial intelligence and intellectual property ,policy
information webpagél3 December 2019).

For details on the@roject, see European Commissigxvancing Collaboration and Exchange of Knowledge
Between the EU and Japan for-Btiven Innovation in Manufacturindnformation webpage?020.
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- continue theirinternational outreach efforts on Al and ensure that Europe sends
consistent messages on trustworthy Al to the world. Additionally, the Union will
continue to contribute itexpertise and dedicated financial means to anchor Al more
firmly in diplomacy and in development policy with a particular focus on southern
Mediterranean countries and Africa; and

- facilitate exchanges with global players lmgst practicesfor the assessment, testing and
regulation of Al applications.

V. BUILD STRATEGIC LEAD ERSHIP IN HIGH -IMP ACT SECTORS

In addition to the horizontal actions, the 2021 review of the Coordinated Plan puts forward
seven sectoral action areasln order to align joint actions on Al more closely with the
European Green Deal and the EU measuresesponseto the COVID19 pandemicthe

review proposes actions @nvironment and health. This alignment and reinforcement of

j oint actions is necessary to contribute to
‘“greening the economysuchAladg o‘odisgiatnadl atpwilns<’a
indispensable if the EU is to achieve its objectives in terms of climate neutrality, overall lower
consumption of resources, greater efficiency and a more sustainable EU in line with the
Unit ed Natdgemaandsuathale dedelopment goals (SDGSs).

In the fight against COVIEL9, Al has shown its versatility, e.g. by contributing to analyses of
computed tomography (CT) scans (to spot early signs of infection) and to the development of
vaccine$’®. The pandmic has also underlined the importance of digitally enabled new ways
of working and the significance of cooperation between Member States for the benefit of the
economy and the public at lar§€.To align with market developments and ongoing actions

in Member States, the review also proposes joint actionslootics, public sector, mobility,

home affairs and agriculture.

170 For more detds, see, for examplémaging COVID19 Al initiatived This is a multicentre European project to
enhance computed tomography (CT) in the diagnosis of COV8by using deefearning Al technology for
the autonated detection and classification of COVID on CT scans, and for assessing disease severity in
patients by quantifying lung involvement. The project is supported by the European Society of Medical Imaging
Informatics (EuSoMII).

171 See, for example, DNi gr i s ASand didital taahsformation: early lessons from th®@\dD-19 crisis
JRC Science for Policy Report, 2020.
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OUR KEY PROPOSADSBUILD STRATEGIC LEADERSHIP

Bring Al into play for climate and environment

N
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KEY POLICY
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Use the next generation of Al to improve healtl
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Make the public sector a trailblazer for us

,AI

Apply Al to law enforcement, migration a

, asylum

Make mobility safer and less polluting through

Q Support Al for sustainable Agriculture

11. Bring Al into play for climate and environment

Reasons for joint actions:

The EU aims to cut greenhouse gas emissions by at ledsttB562030 and to be climate

neutral by 20582 Development and widespread uptake of clanand environmentally

friendly Al solutions have a strong potential to help meet these ambitious targets. This has
been underlined in the recent Environment Council conclusions highlighting the role of Al in
achieving the goals of the European Green B&arhe conclusions stressed the importance

of focusing on the potential direct and indirect negative environmental impacts of Al,
encouraged Member States to share experiences and lessons learnt and called the Commission
to develop indicators and standaas the negative impact of digitalisation. In March 2021,

24 Member States, Norway and Iceland signed a declaration to accelerate the use of green
digital technologies for the benefit of the environment, i.e. by encouraging the development
and use of energgfficient algorithm&’

In addition to the reduction of the greenhouse gas emissions, Al could also help make the
clean transition more affordable, acceptable and circular. Optimisation of connectivity to
energy, transport and communication networks amdtemsing climate and environmental
problems, including waste management and reuse, gisgl@lastics, the depletion of natural
resources, water and air pollution, adaptation to climate change and loss of biodivemsity

European Commissiofihe European Green D6a0M(2019) 640 final, December 2019.

The Environment Council of 17 December 2020 addressed the twin societal challenge of digital transformation
and green transition i@igitalisation for the Benefibf the Environment Council conclusiond7 December

2020 and, i.e. addressed the potential direct and indirect negative environmental impacts of Al, importance of
Member States to share experiences and lessons learnt in the context of the developaygiicatidn of Al

for the environment.

Ministerial declarationA Green and Digital Transformation of the FMarch 2021.

See, for example, European Commission, Digital gmtstfor zero pollution for a wider discussion of-Based

solutions in
(forthcoming, spring 2021).

di fferent
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this context, Al technologies atd primarily support the achievement of the Green Deal
objectives through four main channels:

- transition to a circular economy, e.g. by making production processes more efficient and
less resourceand energyintensive;

- better setup, integration and nagement of the energy system and empowering
businesses, public authorities and citizens to choose the most sustainable and efficient
energy options;

- decarbonisation of buildings, agriculture and manufacturing; and a more efficient
management of transpoftows in all modes: road, rail and air, thereby reducing
congestion, facilitating intemodality and by contributing to the rollout of electric self
driving vehicles in public and private transport; and

- enabling completely new solutions that were not fdssising other technologies.

Al has a key role to play in generating poh®jevant data, information and knowledge to
achieve Green Deal targets effectively and efficiently and allowing for tailored interventions.
The public sector should lead by exdenpn the development and demand of sustainable
Al176 Al-powered urban solutions is one example where cities and communities can benefit
from Al to achieve environmental and climate objectives. While Al has a strong potential to
facilitate the achievement &U climate and environment objectives, the technology itself has

a significant environmental footprint, especially in terms of energy consumption. Therefore,
further assessment and actions are necessary to ensure that the net environmental impact of Al
is positive.

Outlook
In order to bring Al into play for climate and environmeéhg Commission wilt

- accelerate research and devel opustaimble f ocus
production and major application sectors through the Horizon Europe programme:

- support R&I in Al for zeredefect production, towards zewaste, zer@&mission and
for smart manufacturing in 2021,

- support R&l in Atbased smart farming solutions with a focusedficiency gains,
tailored applications, and reduction of inputs and emissions in 2021,

- support research and development ofbaked solutions for water quality and
availability monitoring; and

- help SMEs to deploy sustainable Al solutions in manufactusiitiy the Innovation
for Manufacturing Sustainability in SMEs (14MS2) initiative, which will finance
SMEs willing to run experiments finalised to the introduction of new technology in
their business, starting in 2022;

- support research towards greener Atidessing theenergy consumption of Al
technologieghrough the Horizon Europe programme:

- continue to support research on frugal Al to develop lighter, lessirdatsive and
energyconsuming models, with projects starting in 2022; and

- the institutionalied European Partnership KDT, to be launched in 2021, will develop
technologies enabling the migration of many Al applications from powagry

176 For Al in the public sector, see Chapter 14.
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platforms to more sustainable solutions at the edge of the network, including the next

generation of lowpower pocessors for Al applications;

- ensure that thenvironmental dimensionis included in Digital Europe actions that seek

to make Al applications broadly available to potential users across Europe:

- with projects starting in 2022, support TEFs for Al applmagi in the area of smart

and green communities, manufacturing, energy andfagdi, directly contributing

to environmental sustainability in these sectors, and Al applications at the edge of the

network; and

- facilitate the broadieployment of Al competenes through the EDIH netwak,

which will also reach SMEs and public administrations, enabling them to experiment

with the use of Al for sustainability;

- createa data space for climateneutral and smart communitiesand validate through
pilots focusing on Ewpean Green Deal action areas (call in Q2 2021, results wil
available Q3 2022);

- develop a roadmap for a common European Green Deal data spate exploit the
major potential of data for sustainability and climate adaptation (call in Q22021)

- develop a high-quality, Al -supported digital simulation of the planet through the

| be

Destinat i on!®®aonitonand dimulate mamraliandenuman activity, and
develop and test scenarios enabling more sustainable development and climate

resiliencé’. Development starts in Q3 2021 and the first phase will be completed by end

of 2023;

- strengthen sectoral dialogue on green Alwith executive leaders of European

companies and other relevant stakeholders active in different sectors of the economy to

identify specific actions needed in each sector for the sustainable deployment of Al
benefiting the economy, society and the environment. Associations representing

industrial sectors will contribute to the exeréfSe

- explore effective ways oflefining key performance indicators to identify and
measure the negative and positive environmental impact of Aklso building on the

Commi ssion’ s ongoing wor Kk on resour

c e

infrastructure for data storage and proces¥ihglectroniccommunications and previous

Under the Digital Europe programme. For details on European data spaces, see Chapter 2 and the European

CommissionA European Strateqgy for Dat&ebuary 2020.

Destination Earth will widely use Copernicus data assets provided by the Sentinel Satellites and Copernicus

Services products. The Al solutions developed by Destination Earth will in turn contribute to improve the

Copernicus programme.
The digital twins will give expert and neaxpert users tailored access to highality information, services,

models, scenarios, forecasts and visualisations (e.g. modelling of climate change adaptation strategies and

scenarios for disaster risk managemeantrélation to extreme weathdriven and geophysical events). A
federated cloudhased modelling and simulation platform will provide access to data, advanced computing

infrastructure, software, Al applications and analytics. See European Commidsiiimation Earth (DestinE)
information webpage

The Al, Data and Robotics PPP (see Chapter 4) will also provide input to strengthen sectoral dialogue on Al as

part of itscontribution to the Green Deal.
See European CommissioBreen public procuremerind Green public Procuremeuwriteria for Data centres,
server rooms and cloud services, information webpages, 2020
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wider efforts in this field®? This could take place, i.e. through establishing a task force
that would also assess the possibility of including an environmental score in the criteria
for evaluating Al systems (e.g. in the contekpublic procurement); and

- include environmental questiondn its international coordination and cooperationon
Al. While Al can play a significant role in addressing challenges of planetary scale such
as climate change and microplastics pollutitis requires coordination in the context of
international organisations and possibly direct collaboration withnikeded countries.

Member States are encouraged to:

- share results from national effortso n ‘ g r ardrclim#td actions share best
practces with other Member States and, on the basis of their experiences suggest cross
border projects, outreach efforts and action that could be taken at European level;

- share locally available expertise and knowhow through the EDIH network which can
supporttraining and knowledgsharing activities;

- support the incl usi onunwdrsityaand'highereedunatiohAl’ comp
curriculaand other Al training courses and programmes; and

- work with national ICT and other sectoral stakeholders, inclusiagdardisation bodies
towards definingdeployment guidelines and standardised assessment methodologies
to support ‘“green Al in areas such as sn
sustainable cities as well as communities.

12. Use the next generatiorof Al to improve health
Reasons for joint actions:

Globally, the EU is among the leaders in the application of Al in health and heaithcEine

area has seen rapid developments due to the increasing availability of health data, combined
with unprecedenteadvances in Al. Al technologies can, for example, ease the burden on
healthcare systems, improve hospital workflows, optimise the assignment of human and other
resources, enhance the efficiency and effectiveness of clinical trials, and support theyliscove
of new medicines. Al systems can also support humans in clinical decisions and treatment
choices®, improve analysis of health images, laboratory or histological data, diagnostic
accuracy, and access to health&8re¢hus providing significant societal hefits. The social

and economic importance of Al applications in health policy is recognised and strongly
underlined at the EU policy leVé¥.

The COVID-19 pandemic has further reinforced the importance of Al for health and care and
provided lessons for theU and the Member States on the benefits of further cooperation in

E.g. activities by International Telecommunication Uniamternational stadards for an Adenabled futurg

2020).

For a detail ed anal yéliustake is lecalth #nd Heblihagane i2s0 29.” , e tJ.RLCl Al \
Technical Report, 2020.

Al can unlock data insights to support diagnostics and treatments, but a human clinician should always make the
final choices (human oversight).

Al systems empower patients monitor their health and improve access to healthcare, also in remote-or low
resource areas. Hu mamdate, dersgnialiseal Imodelsathah reirror tardet aspects ofithe
physiology, function, behaviour, etc. of a human being) candwgpprevention, early diagnosis and effective
treatment of diseases.

E.g.in the Commission Communication accompanyiing Declaration of Cooperation on ALO April 2018),
theWhite Paper on AltheEthics Guidelines for Trustworthy A8 April 2019) and the 2018 Coordinated Plan.
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the field!8” Al has been a major asset in the response to the pandemic. The Commission has
investedinter alia in the rapid development of an Al chest computerised tomography (CT)
analysistool, supercomputing experiments to identify new therapies for Caand the
dispatch of UV disinfection robots to tackle the spread of the coron&irus

The availability of highquality health data and the possibility of using, combining and re
usinggat a from various sources in |ine with the
international commitments, are essential prerequisites for the development and deployment of
Al systems®. Accordingly, the Commission propos&tand in 2020 took preparatory
actions for the establishment oEaropean health data space (EHDSJ*. The Commission

is currently working on a legal proposal on the EHf@SAction will be taken to: address
issues relating to governance, security, data protection and privacy, queitdgiructures

and the interoperability of data, digital health and Al, ensure the secure free flow of health
data and promote the uptake of digital health and Al in health. The work strands include the
establishment of an appropriate legal and governdremework for the EHDS, the
deployment of Ebwide infrastructure for the exchange of and access to health data for
research, policymaking and regulatory activities, the extension of the existing infrastructure
for the exchange of health data for healteganovision (MyHealth@EU), the improvement of

data quality in the health sector and capacity building. The data space will encourage the
upscale and uptake of digital health solutions including Al in healthcare, thus providing
concrete benefits to patienSHDS will support training and testing of Al algorithms.

On 25 November 2020, the Commission published a Communication on a Pharmaceutical
Strategy for Europ€2. The strategy is a key pillar of
stronger European Healthnidn!®* and to foster patient access to innovative and affordable
medicines®.

The Commission supports cooperation among Member States through the joint action on the
European health data space, which formally started in early 2021. It supports national
invedments through funding instruments such as the European Social Fund+, InvestEU and
the RRF. Europealevel actions are or will be supported through the EU4Health programme,
Digital Europe and Horizon Europe.

The Commission and the Member States are cobpera g t o i mpl ement t he
Cancer Plaif®. It includes a number of actions where Al will be instrumental in strengthening
cancer care, including the development of a comimealth-image databaseof the most
common forms of cancer in order to irope Alassisted diagnosis and treatment. To support

Al tools are also used to improve surveillance and care; for an overview of the projects supported by the
Commission sethe digital health techiiagies addressing the pandepiidormation webpagé020).

Al systems have been leveraged to tackle various aspects of the pandemic, e.g. the Hiegsthite4CoV
projectaims to fast track the developnteof new COVID1 9 t her api es. See the Commi

actions in response to coronamrpandemic: data, artificial intelligence and supercomputers

Regulation (EU) 2016/679 of the European Parliament and of the Council of 27 April 2016 on the protection of
natural persons with regard to the processing of personal data and on the Vyesaemtoof such data, and
repealing Directive 95/46/EC (General Data Protection Regulation) (OJ L 119, 4.5.2016, p. 1).

The von der Leyeommissiom ° s pr i or 2024 es for 2019

For the aims and steps taken, see Commission information webpagetamdhean health data space

The Commission Roadmabjgital health data and serviceshe European health data spa2@20.

European Commissio®harmaceutical Strategy for Eurg2620.

European Health Union package: COM(2020) 724, COM(2020) 725, COM(2020) 726, COM(2020) 727.

Digital transformation is affecting the discovery, depeent, manufacture, evidence generation, assessment,
supply and use of medicines. These include systems based on artificial intelligence for prevention, diagnosis,
better treatment, therapeutic monitoring and data for personalised medicines and titiearbegpplications.
https://ec.europa.eu/commission/presscorner/detail/en/IP_21_342
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this initiative, in 2019 the Commission launched a Horizon 2020 call for proposals with
EUR 35 million available to support the development of hemthge analysis for Abased
cancer diagnostics and atenent®’.

The Commission also looks at Al advances in relation to medical devices, in vitro diagnostic
medical devices, pharmaceuticals and to improve the evidence base for decisions to identify
potentials and address emerging challenges. Additionally,Ciimission explores the
introduction of Al in daily clinical practice and in diverse healthcare settings to also identify
potentials and to address emerging challenges. Benchmarks and good examples are needed for
data collection and for the development #&sting of Al systems that ensure the protection of
personal data and privacy in compliance with the GDPR and national legislation.

Outlook
The Commissiontogether with Member States will:

propose legislative action onEauropean health data spaceThis legislation action will
complement the proposed Al horizontal legislation and would aim to support the training
and testing of Al algorithms, as well as the work of regulators to evaluate the Al used in
health (Q4 20212,

support collaborative projects hging together stakeholders to take forward the use of
high performance computing and Al in combination with EU health data for
pharmaceutical innovation, as provided in the Pharmaceutical Strategy for Europe COM
(the roll out of the projects 2022022);

evaluate and revise the general pharmaceutical legislation to adapt to -edging
products, scientific developments (e.g. genomics or personalised medicine) and
technological transformation, including Al (e.g. data analytics and digital tools) and
provide tailored incentives for innovation, as envisioned in the Pharmaceutical Strategy
for Europe (2022Y°,

setup TEFs inHealth for Al and robotics technologiesby 2022 through the Digital
Europe programme, with the possible focus areas including C@Q9|Dcancer,
paediatrics, active and assisted living technologies, support for patient safety, and process
efficiency;

take actions to expand the geographical coverage andrélssborder exchange of

health information, through MyHealth@EU, including patient rmemaries,
ePrescriptions, images, laboratory results and discharge letters, as well as actions to
support the reise of health data for research, policymaking and regulatory activities.
Those actions will be funded through the EU4Health prograf@fmBEP andHorizon

Europe programmes with the goal by 2025 to ensure that:

- citizens from all the Member States are able to share their health data with healthcare
providers and authorities of their choice;

- an EUwide infrastructure of the EHDS for accessing healttador research and
policymaking is set up. Al will be an important part of the EHDS and will allow for
data analytics, supporting and accelerating the research;

Four projects were selected and started under this call in 208G Ancerl, CHAIMELEON, EuCanlmagand

INCISIVE).

For details on the planned initiativeedeigital health data and serviceshe European health data spa2@20.
European CommissipEvaluation and revision of the general pharmaceutical legis|&Q21.
EU4Health 20242027- a vision for a healthier European Union.
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- continue to support the deployment of the infrastructure needed to link and explore
Europeandatabases,for exampleof medical images of different types of cancer, and
leverage Al technologies to exploit higjuality cancer imaging repositories;

- facilitate the use of Al technologies, in full compliance with data protection legislation,
ethical pinciples and competition rules to identify new knowledge and support clinical
research and decisionaking inthe6 1 + mi | | i on g e The nmgiativies i ni t
builds on the Member States’ 1+ million
1 million genomes accessible for research in the EU;

- support the devel opment an ddigithlewin i healtle n t of
and cwhere Al technologies will have a central role, through the promotion of a
functional, inclusive EU systemnd

- invest in the development and clinical validation of robust, fair and trustworthy demand
driven Al-powered systems for treatment and care, under Horizon Europe, including
personalised prevention and risk prediction of diseases, with a particular docus
performance, safety, security, explainability, provision of feedback and support on fraud
prevention in healthcare, usability and (epstffectiveness of Al solutions, and the
use/reuse of unstructured health data.

Member Statesare encouraged to:

- take actions toincrease the quality and semantic interoperability of health data
which is fundamental for the development and use of Al;

- develop actions and support i nundeistandingyv e s t
and acceptance of digital techalogy to accelerate adoption of Alased systems in the
medical field;

- implement recommendations that promote thEealth upskilling of healthcare
workers and agree on common European quality indicators for continued medical
education;

- advancethé 1 + | mb h g énmiadivia passibly through their national recovery and
resilience plans, including as a mwdtuntry project;

- support investments in secondary use of health data, including for Al, using, for example,
RRF funding;

- take action to facilitatehe integration of innovative Al-based systemge.g. machine
learning, autonomous systems, conversational agents, big data, robotics) in health and
care facilities such as hospitals and care homes, and notably when the digitalisation of the
health systembas been outlined in the national recovery and resilience plans;

- support EDIHs specialised in medical technologies and eHealtm order to help
regional/national health systems and industry in their research efforts to provide better
treatments and advarxcewards beating the coronavirus; and

- work with national, regional and international standardisation bodies to formulate
towards definingand settingcommon standards including on issues such as security,
safety, privacy, interoperability, in an effoa tipdate existing standards for Al for health.
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13.Mai ntain Europeb6s |l ead: Strategy for RoboO
Reasons for joint actions:

Robotics powered by Al is a key enablerf o r the EU’s productivit
resilience and open strategic autonomy while preserving an open economy in the digitalising
world.?2°! Robotics is progressing rapidly and-é&habled robots are increasingly deployed

with significant impact in mankey sectors, such as healthcare, -&god, inspection and
maintenance, logistics, space, construction, manufacturing, etc. The adoptiorbaseal

robotics will fuel developments in the EU robotics industry and expand the range of activities

in which rdots operate, increasing huraaibot collaboratioff?.

The impact of COVID-19 on the global economy has shown the need for more resilient
supply chains. Robotics automation has the potential-shoee some production to Europe
and to increase its autononmy critical value chains. Robotics is expected increasingly to
support workers in various ways and to improve working conditiddsmographic
challengesin Europe will increase the need for robots and autonm@fioaspecially in the
service sector (in padular healthcare and independent living for the elderly).

In sum, robotics are set to bring major benefits to society, the economy, the environment and
the public at large.

This development comes with a number of challenges. The changing labour landscape
stresses the need to devise new working methods and to develop appropriate training in skills
and competences for work alongside robots, and to understand their capabilities and
limitations. Left unaddressed, these factors undermine trust in and accepfarat®otic
technology. The Commission will continue to closely monitor the impacts on society,
employment and labour conditions in the light of the development and uptake of Al
technologies.

On the other hand, the specificity of robotics is linked to @lysnteraction with people and

the environment. Robots will be increasingly autonomous and interacting with humans, be it
co-working robots emerging from cages or robots providing services. This raises questions of
safety: proximity to humans and intetian with them requires very high safety standards to
prevent accidents and injuries. It also raises issues regarding ensuring accessibility and
inclusiveness of persons with disabilities. Robots are also becoming more and more connected
to each other andther types of devices and process more data, posing potential privacy and
cybersecurity risks. All these considerations highlight the need to address testing, as planned
in the future Testing and Experimentation Facilities, and to deal with issues such as
certification and compliance with the regulatory framework, e.g. through regulatory
sandboxes.

Consequently, robotics is a policy area with a large potential of economic and social impact,
including key areas to supepnort Europe’s gree

Europe is well placed to realise the potential and to address the challEnggse has a
leading robotics industry and research community it is home to many robot

On the concept of open strategic autonomy see Sectio
Sustainable and Assertive Trade Policy’.

Robotics will support increased efficiency, optimisatignality and sustainability, in both industry and services.

Cf. Duch-Brown, N and Rossetti, F (2021) Evolution of the EU market share of robotics: data and methodology.

JRC Technical Report.

The share of European population older than 65 will increase #0% in 2018 to 326 in 2100. For details,

seeEurostat information webpage
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manufacturers, which produce about a quarter of all industrial robots and service robots. In
some areas of professional service robotics, such as milking robots, European manufacturers
dominate the market. Europe is also leadmgobotics research, with demonstrated impacts

in many usecases in key sectors (e.g. healthcare, agriculture, inspection, marine,
manufacturing). Developments in industrial and service robotics are converging and
reinforcing each other. This offers Eusgm developers a unique opportunity to strengthen
their capabilities and market outlook.

Neverthel ess, to maintain and consolidate EL
its assets, intellectual and financial investments are needed, aswellaboration across a
wide spectrum of public and private players.

on the latest Al developments to address innovation and standardisation, issues of trust, skills
shortages and impact on jobs and oneheironment, in order to enable the roll out of safe,
secure and trustworthy robotics solutions.

Outlook
The Commissionwill:

- in the context of this Coordinated Plan, implement actiorensure that Europe remains
a global powerhouse in roboticAction includes research, innovation and deployment
element®®?, as well as important aspects related to safety and security, testing and
validation, socioeconomic issues, skills and competencies, and trust and ethics. It builds
on and further develops the strate@gipproach taken by past and existing initiatives,
especially the Publrivate Partnership in Robotics under Horizon 2020 and the new co
programmed European Partnership in Al, Data and Robotics under Horizon Europe;

- building on information from existingstructures as well as other relevant policy
initiatives at EU and national levé§ and to further complement them when necessary,
evaluate and if deemed necessary, develop a specialised robotics policy observatory to
monitor and support the implementatiohthe robotics strategy, in measuring progress
and supporting coordination and cooperation;

- starting in 2021, conduct a review of possible regulatory obstacles and support
certification that will enable development and uptake of robotics solutions;

- testthe expected performance asdfety of Al-powered robots through dedicated
world-class TEFs under the Digital Europe programme, to be built from 2022 onwards.
The TEFs should also contribute to conformity assessment procedures and the
development of stamddisation activities in this field;

- further support the development of robotics solutions and from 2022 their deployment
with TEFs that contribute to th@reen Deal,also focusing on other societal challenges
such as health and human wieding;

- support pbotics research and innovation in Europe with the@orogrammed European
Partnership in Al, Data and Robotics, building on past successes with previous
partnership®®. This publieprivate partnership, set to start in Q2, 2021, will also have a

204 Zillner, S., et.alStrategic Research, Innovation and Deployment Agenda, Al, Data and Robotics Partnership
Third r el eas e BDVASeRohotcsnBLEIS, EQrAl and CLAIRE.

205 European Commission, Canunication,Action Plan on Synergies between civil, defence and space industries
EU(COM(2021) 70 final). The acti on pwitdannts servicevan&Ed s t hat
Observatory of Critical Technol ogi es’

206 See Chapter 4.
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specific fows on standardisation in order to foster collaboration between stakeholders
within the robotics ecosystem;

- leverage its dedicatedetwork of EDIHs to support the European robotics sector and
stakeholders, and to boost adoption;

- include robotics among thsubjects targeted in the ambitious strategy for advanced
digital skills under the Digital Europe programme, namely by supporting specialised
robotics education programmes or modules, job placements andteshortobotics
training courses, starting in 2022

- support research and innovation towards et generation of Alpowered Robotics
through Horizon Europe projects, starting in 2022. The initiatives should focus, among
other things, on making robots more collaborative and endowed with a better
‘“untdandi ng’ of the world, thus ensuring
to operate under extreme physical conditions; and

- support theexchange of knowledge, practice and experienge robotics, e.g. for use
cases in specific sectors or spectipes of robot (unmanned aerial vehicles, etc.).

The Commission and Member Stateswvill:

- work together to analyse relevant Al and robotics initiatives at EU and national levels,
identifying possible gaps, priorities and policy metrics;

- work with national, regional and international standardisation bodies towards defining
common standards, including on issues such as safety, security, interoperability, multi
agent systems or shared and sliding autonomy, in an effort to update existing standards
for smart robotics; and

- promote robotics in education for all aggender and social groups, to raise awareness
and trust, including the use of robotics as tools to support learning and training, in line
with the initiatives in the skills and talent section.

Member Statesare encouraged to:

- developnational investment plans for roboticswithin their respective Al strategies,
building upon the European strategy and with strong participation of national
stakeholders, with a focus on research and innovationedlsas making use of the
Recovery and Resilience Facility to support the digital transition.

14. Make the public sector a trailblazer for using Al

This section focuses on measures that support the uptake of Al technologies in the public
sector.

Overview of ations taken

Al applications can contribute to betfaublic services,e.g. by improving citizefgovernment
interaction, enabling smarter analytical capabilities or improving efficiency across -public
sector domains and supporting democratic proc&¥sekseof Al systems can bring benefits

Al can support democratic processes, for example, by improving deaisikimg processes, data analysis or
citizen participation and engagement. For examples on cipaeitipation see Savaget, P., Chiarini, T., and
Evans, S, Empowering political participation through artificial intelligence. Science and Public Policy, 46(3),
2019.
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across all key publisector activities. Through early adoption of Al, the public sector can be
the first mover in adopting Al that is secure, trustworthy and sustafffable

For deeper and wider Al uptake to become a realtyEur ope’ s public sec

access to adequate funding and be equipped, skilled and empowered to conduct strategic and
sustainable purchasing and adoption of-bAked systemsThe RRF provides an
unprecedented opportunity to accelerate the uptakeof Al in public administration

across Europe through its Modernise flagship which aims at boosting investments and reforms
in digitalisation of public administration.

Public procurement is key in public sector Al adoption. It can also help stimulate dandhnd

offer of trustworthy and secure Al technologies in Europe. In this context, the Commission is
developing amAdopt Al programme?° to support public procurement of Al systems and

help to transform public procurement processes themselves. The programsneo aielp
Europe’s public sector to use its strong ¢
stimulate demand for trustworthy Al. The public sector can lead the way in developing,
purchasing and deploying taking in use trustworthy and heoednc Al applications, for
example, by utilising public procurement of innovative solutions or by steering the
development of new solutions towards its needs throughcqremercial procurement
practices.

Al most al | Me mber St a tudesactions t stimolateaHe us& bf Alsnt r at e

public service&®. Currently, more than half of the Al solutions in use provide incremental or
technical changes to publgector process€s. The Member States and the Commission have
started to engage in pelerarring and EUwide exchange of best practices on public sector
A|212.

Collaborative crosdorder public procurements or premmercial procurements of
innovative Al solutions have the potential to exploit synergies and achieve higher critical
mass in bringing A solutions to the public sector market across Europe. There is an
opportunity for shared European action in procuring, bringing taking into use and scaling up
Al solutions among Member States.

For instance, th€ o mmi s s i-ppweded eTramslation portalwas introduced to public
administrations in Member States in November 20183 Two years later, 600 civil
servants across the Member States are utilising the eTranslation web portal. National
authorities can request direct access to the web service, ishdalrently used by around 50
administrations, including the Swedish National Data Portal, the Italian Chamber of Deputies
or socialsecurity institutiond% The Commission has also engaged irrédated actions, for
instance in ISA® including a pilot b tackle the use of machine learning for document

See Chapter 9 for public sector action on sustainable Al.

As proposed in thevhite Paper on Al

JRC Al Watch Report on National Al Strategies (forthcoming 2021).

Misuraca, G. and Van Noordt, C., Al WatehArtificial intelligence in public servicesIRC Science for Policy

Report (2020).

A joint project with JRC thragh the Al Watch study. The study will also produce an overview of relevant
applications already in place in Member States and help in understanding impact and added value in support of
public service delivery.

For details, see Connecting Eurggeanslation platform

In March 2020, the web portal was also made available to SMEs; there are already almost as many SMEs among
the users as public administrations.

See Europea@GommissionSA2 webpage- Bringing new technologies in the public sectdkl related actions

in ISA2 programme (Interoperability solutions for public administrations, businesses and citizens) (2018).
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review/classification in administratiof. Other initiatives included, for example, analysis of
the use of Al in the justice field’ and the organisation of practical Al webinars on the use of
Al applicatiors in that are#?®,

Outlook
The Commissionwill:

- launch in 2021 thé\dopt Al programme, as announced in the White Paper to support
public procurement of Al systems and help transform public procurement processes
themselve&?® in particular:

- openandtransparent sectoral dialogueswill help to build a bridge between public
procurers (who want to know what solutions are available to address their needs) and
European industry (which wants to supply products/services to public
administrations and whicreeds to know more about their plaii$)

- this will be organised on a European scale, allowing Member States to learn from
each other. EDIHs will be used to promote dialogue among industry actors
throughout Europ@L. The programme will thus stimulate indusinyestment in Al
and the development of new Al technologies and applications;

- design in 2021 @ublic procurement data spacé?? that will provide a comprehensive
overview of public procurement markets in the?2UA future IT tool will facilitate the
use ofAl methods to analyse public procurement data. Available data combined with
updated, powerful analysis tools will be central to improving the governance of public
procurement; and

- continue to facilitate Member State pdearning and informaticgathering on
guidelines and the implementation of Al in public services, based on best practices and
analysis of the reise potential of Abased systems and solutions, identifying
opportunities for collaboration among relevant stakeholders from various $&ctors

With the support of the Member States, the Commissiowill:

- fund through the Digital Europe programme, initiatives for the adoption of Al by the
public administrations at local level, through the reinforcement of European capacity for
the deployment and sealip of Al-powered Local Digital Twir®® (call in Q4 2021,
project to start in Q3 2022);

See European Commissidnnovative public services actiomformation webpage (2018).

European Commissiotudy on the use of innovative technologies in the justice, Bggtember 2020.

The webinarsare organised pursuant to the 2 December ZD@0@munication on the digitalisation pfstice in

the EU(COM(2020) 710 final).

SeeWhite Paper on Al

The Adopt Al programme will build such a bridge by organisinghesrand opportunities for supply and demand

to come together. Instruments such as dialogues, hackathons acompnercial procurement will enable
suppliers to respond better to procurement requests, and public authorities to understand the market better a
formulate targeted procurements.

In line with Article 40 of thePublic Procurement Directiv2014/24/EU), public buyers will publish prior
information notices on t Tenders Electronic Dail(TED) portal to launch Eukide, transparent, nen
discriminatory preliminary market consultations.

See European Commissigh,European strategy for datlCOM(2020) 66 final).

EU-l evel data (procurement award notices on TED) and
Expected outcome ofie ongoing Al Watch work on the public sector Al adoption

Local digital twins are a virtual representation of a city's physical assets connected to data. These digital twins
may focus on extreme weather evenigan planning or crisis management. Machine learning can be used to
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- support public administrations, including cities and communities in creating Al algorithm
registries to increase citizen trust, and encourage the use of catalogueerabked
applications for administrations to increase the 4aeof Al by the public sector, for
example through the Adbn-demand platform (call in Q4 2021, project to start in Q3
2022); and

- continue to support public administrations including cities @m@munities in procuring
trustworthy Al by developing a set of minimal capabilities for algorithms to be used in
contract conditions (e.g. Fair Al MIN®® through the Livingin.EU movemerft’ and by
other means. The minimal capabilities could include APIs disclosing levels of
automated decisiemaking.

Member Statesare encouraged to:

- take full advantage of the opportunities offered by RRF by including in their national
recovery and resilience plans measures focusing (for example) on building capacity to
seize the advantages of predictive analytics and Al in policymaking and public service
delivery. The proposed reforms and investments under this component champion the

RRF Flagship ‘Moderni se’ focusing on di gi
services including judicial and healthcare systems. They might also mirror the objectives
of the RRF Flagship *Reskil!l and wupskill ™,

civil servants and managers, notably in relation to green and digital transitiote and
enhancing innovation in public administration.

15. Apply Al to law enforcement, migration and asylum
Reasons for joint actions:

Al systems if desighed and used in accordance with democratic principles and fundamental
rights, can become central technoldgysupport (but not replacéf home affairs authorities

and strengthen security. In particular, law enforcement authorities should be able to act in a
rapidly changing and evolving criminal landscapestihance the protection and safety of

all persong?®. Al can also improve cybersecurity, for example by assisting in threat
intelligence, through the recognition of patterns based on past experience, by reducing
incident response times and facilitating compliance with security best practices.

Member States ar@creasingly using Al systems in the field of home affdfras they have
proven to be very useful in enhancing public order, supporting accurate deuskamy, and

help a city operate more efficiently, by creating simulations, models or carry otitmeahonitoring. European
CommissionWorkshop Report: Digital Twins of citig2020.

‘Open and agil e Mlvha FarAlandtAlgoeitems(@0RB.SC) '’ ,

“Join, b eddte, Esiwu ®tpaeiam way of digital transformati on
Living-in.EU movemeninformation webpage.

Consicering the importance of the policy area and the need to ensure protection of fundamental rights, law
enforcement, migration and asylum Al applications are never used as-atseélfn di n g-md kdearc’'i .s i A
systems are used to assist, for example, by prayicues for investigation or assessment in a concrete context,

but a human always takes the final decision.

On the use of Al applications in the field of home affairs in Member States, see, e.g. Joint Research Centre,
Artificial Intelligence in public servicesIRC (2020).

Artificial intelligence in _public servicg JRC (2020) suggests that 11 Member States are using 25 Al
applications in the field of home affairs.
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fighting crime and terrorisfil. Stronger cooperation on the development and deployment of
Al technologies in the area of home affairs is essential. By joining forces, and in full
compliance with fundament al rights, Me mber
can address more effectively the new challenges posed by the immense qualatisy ever

more sophisticated and complex criminal activity, and the use of Al by criminal organisations,
in particular in cybercrinté? as well as the increasing requirements for smooth, quick and
userfriendly procedures. Accordingly, Member States emited as one of the political
priorities and stressed as an important milestone to support the functioning of the area of
freedom, security and justice, that law enforcement authorities are able to use Al technologies
in their daily work, subject to cleasafeguards’®®. Member States have called on the
Commission to promote the creation of an Al talent pool and facilitate the development of
training opportunities in digital literacy and skills for law enforcerfiént

On 9 December 2020, the Commission adopte@&U counter-terrorism agenda?®® which
underlined the profound impact of Al on the ability of law enforcement authorities to respond
to terrorist threats in line with fundamental rights and freedoms. Also in 2020, Member States
and the EU set up the EU iowation hub for internal security that also focuses on Al #bls

to serve as a collaborative network. The Commission further adopted a proposal on the
strengthened mandate of Europol to enable the Agency to address emerging threats, allowing
it to cooperat effectively with private parties and enhancing its role on innovAtidauropol

should play a key role in: (1) assisting Member States to develop new technological solutions
based on Al, which would benefit national law enforcement authorities throutiteouWnion

and (2) promoting ethical, trustworthy and hurtamtric Al subject to robust safeguards in
terms of security, safety and fundamental rigfit<On 14 April 2021 the Commission also
presented a new EU Strategy to tackle Organised Crime, whichaaiersuring a modern
response to technological developments, including the use of Al in criminal investigations,
such as for the analysis of large quantities of data or for darknet investig&tions

Moreover, to address the specific challenges in the afehome affairs including the
capability to respond to crimes committed or facilitated by the use of Al technologies, the

E.g. Al technologies are used for data analytics; augmented and virtual reality to model public safety in mass
events, the automated detection of cyberthreats, search and rescue operations with drones and robotics, the
screening of travellers and the facilitat of asylum applications (virtual assistants and translation programs).

Joint report of Eur op ol Malidibdsl ueR bnd abmises of Artdiciatit eMilcirgoe nacre ’

published on 19 Novembeht{ps://www.europol.europa.eu/publicatietlscuments/malicioussesandabuses
of-artificial-intelligence).

Council Conclusions omternal security and European police partner¢2@20).

Council Conclusions omternal security and European policetparship(2020).

European CommissioBommunicaibn, A CountefTerrorism Agenda for the EU: Anticipate, Prevent, Protect,
RespondCOM(2020) 795 final). See alsmint report of Europol, UNICRI and Trend Micrdalicious uses
and abuses of Artificialntelligence, 2021.

As requested by the Council, the Hub will provide pri

(Europol), border force (Frontex) and home affairssiyfftems (edISA) agencies and the Commission. The
Steering Group will be chaired by a Member State representative nominated by COSI for a period of 3 years and
a representative of the European Commission (DG HOME). The aim of the Hub is to supporti¢hmiag

entities in the sharing of information and knowledge, the setting up of joint projects, and the dissemination of
findings and technological solutions developed, as announced in the EU Security Union Strategy. See also:
https://data.consilium.europa.eu/doc/documen3® ~2020INIT/en/pdf

Commission Proposal for a Regulation of the European Parliament and of the Council anReglitegion

(EU) 2016/ 794, as regards Europol’'s cooperation with
in support of criminal investigations, and Europol s
Commission Proposal@M(2020) 796 final, recital 38.

European CommissionCommunication on the EU Strategy to tackle @iged Crime 2022025
(COM(2021)170 final
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Commission has developed seespecific work strands for law enforcement, migration and
asylum?® The EU coordination efforts in thjsolicy area focus on increasing the efficiency
of the competent authorities by pooling resources and expertise, exchanging best practices and
adjusting the legal framework, where necessary. This also serves the objective -that Al
enabled technologies fullypomply with democratic values, the rule of law and fundamental
rights and principles, including natiscrimination and data protection. These efforts will also

contribute to the establishment of an ecosystem of trust.
Outlook
In order to enhance transpacgnexplicability and public trushe Commissionwill:

- launch a call for a dedicated common Europsesurity data spaceor law enforcement

under the Digital Europe programffie(Q1 2022).This will be an individual data space

which falls under the broad€ommon European data spaces for public administrati
as announced in the European Strategy for ;Data

- Iin 2021 assess the feasibility oflata management and data science frameworkt EU
level for law enforcement; in order to enhance the transparencgxlidability of Al-
driven data analysié?

ons

- in Q1 2021 fund the UN Interregional Crime and Justice Research Institute project, to
develop aglobal toolkit for law enforcement agencies with a view to fostering the
trustworthy, lawful and responsible use Alf for law enforcement (as described in the

amended 2020 work programme of the Internal Security Fund);

- continue | awfrcoomicregpt® p ri o f2s0-Bages of Alrin the diebddc r et e

of regular border control, migration and police check$*3

- in 2021 launch a pilot for a single Europeaigration forecasting systembased upon
the outcome of the study on the feasibility of a forecasting and-earlying tool for
migration based upon Al technolod$#; and

- continue funding research and innovatmm Al for application and knowledge base for
law enforcement, migration and asylum that are Eurofased and fully respect

fundamental rights and EU values.
The Commission, Member States and the relevant EU agencies!:

- work together in the context tfie EU innovation hub for internal security;

- cooperate on Al applications as a useful facilitator for supporting and improving the

effectiveness of the asylum procedures; and

Follow-up of ‘Migration 4. 0: The Digital Transfor
German Presidency.
This initiative will allow research, development, testing, training and validatioalgafrithms for Atbased

mati on

systems for law enforcement and security agencies based on various different types of dataset, including pseudo

operational and anonymised datasets.
This action was announced on 17 December 2020 in the Al expert group for Haimse af

This initiative is based on th®pportunities and challenges for the use of artificial intelligence in border
control, migraion and securityreport (2020). This action was announced by the Commission in the
Interoperability Forum on 28 October 202he first proof of concept was launched on 19 July 2020 and

completed in December 202The study pointed at possible Al applicats, some of which will be piloted in
2021 as a proof of concept.

European Commissionteasibility stuly on a forecasting and early warning tool for migration based on

artificial intelligence technology2021.
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- take actions to support enforcement of environmental law and combat envirahment

crimewith the help of Al technologie¥?®

16. Make mobility smarter, safer and more sustainable through Al
Reasons for joint actions:
Al and automation and are of key importance for the mobility of the future. They can

help

improve transport efficiency arghfety, optimise capacity use and traffic flows, and facilitate
technology and language interoperability. Al can optimise multimodal transport chains and

allow for the operation of automated vehicles. With growing data availability atads$ted

tools fa analysis, Al will facilitate new, safer, more inclusive, sustainable, and more efficient
passenger and freight transport and mobility services. In order to ensure truly inclusive

transport and mobility services, datasets used to train Al algorithmshbaustpresentative

and balanced to avoid unintended results and potential discrimination of certain transport

users.

At an informal Council on 29 October 202&U transport ministers underlined the
i mportance of proactive cooperation wit
that Europe exploits the opportunities inherent in the digital revolution for fptoet
mobility, a powerful economy with secure, attractivddgoand a liveable climateeutral
futre’

In December 2020, the Commission adoptediistainable and smart mobility strategy*’,

h t he

which provides (among other things) for the development of an Al roadmap for nvéBility

and the development of a common Ewap mobility data space, as announced in
European Data Strategy published in February 2020.

Al technologies impact all modes of transport and the EU has already developed inifati
to benefit from its potential:

its

Ves

- In the aviation sector, in February2020, the European Union Aviation Safety Agency
(EASA) published an Al roadmap. Eurocontrol together with the European Commission
and a wide range of partner organisations set up a European Aviation High Level Group

on Al (the EAAI HLG) that in March 202(ublished a FLY Al Action Plaii
Further mor e, the EASA runs a project
that may support the management of safety risks at Europeatttevel

“Dat

SeeDigitalisation for the Benefit of the Environmen€ouncil conclusiond7 December 2020 section on Al to

advance environmental protectigBpod practice document onrabatting environmental crimépril 2020 on
existing Member State projects; and CMS Legal publicatigificial Intelligence in environmental monitoring

August 2019.
Passau declaration of 29 October 2@66 a ‘ s ma r t ity:cslkeaping theé mabilitynod tha fliture with
digitalisaton—s ust ai nabl e, safe, secure and efficient’

Commission and signed by 30 EU and EFTA countries.
European Commission, Communication, Sustaimand Smart Mobility Strategy putting European transport
on track for the future (COM/2020/789 final).

The

Currently the sector does not have a comprehensive roadmap that would allow it to unlock the full potential of

Al (also beyond data issues) and manage related challenges in transport and logistics.

See Communication COM/2020/789 final.

Eurocontrol:Fly Al Report- Demystifying and Accelerating Al in Aviation/ATMMarch 2020.

The data collected includes: flight safety data, aviation surveillance (air traffic control) data, weathexcand
based data for common processing and intelligent data analysis with the purpose to analyse and improve
safety, security and environmental performance and safe operations.

sp
aviation
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- in the rail sector, the Shift2Rail (S2R) Joint Undertaking currentiorks on the
definition of automatic train operation specifications, including the use of Al, grade of
automation 3 and 4. In addition, the use of Al is already considered in the context of
Innovation Programmes of the S2R framework both for passengérfreaght raif®2
The use of Al will be embedded more and more in the successor of S2R, as digitalisation
and automation will be key enablers of the rail transformation with a system approach;

- in the inland waterway sector the River Information Services enabled Corridor
Management Execution (RIS COMEX) is a CEF funded nRgtneficiary projec®:
Many of these RI$hased Corridor (information) services make use of Big Data and Al
based algorithms for calculating optimal rajtéraffic densities and estimated times of
arrival; and

- in theroad transport sector, the work of the Cooperative, Connected and Automated
Mobility (CCAM) Platform and of the upcoming European Partnership CCAM consider
Al and the specific ethical issuesised by driverless mobility. The report by the
European Commission expert grogEthics of Connected and Automated Vehicles
provides recommendations on road safety, privacy, fairness, explainability and
responsibility>4 2°°,

Outlook
The European Commisson with the support of the Member Statewill:

- develop in 2021 aAl roadmap on mobility, as announced in the sustainable and smart
mobility strategy;

- develop in 2021 and onwardactions and provide funding to support data
availability, data processing tebnologies and capacities as well as datharing in
data spaces through the Horizon Europe programme, the Digital Europe
programme and the European Cloud FederationThe availability and integrity of data
are essential for the development of reliable Ajoathms that can improve transport
safety and optimise traffic flows;

- collaborate andacilitate actions on standardisation appropriate approval procedures
and interoperability in the single market, to foster the quick implementation of automated
functions; this will also boost international competitiveness;

- considemmeasures to accelerate the implementation of innovative Al technologies in
Europeds transpor t. InaparticulamimrodCAN teghnoleges and r s
systems, the eprogrammed EuropeaRartnership CCAM, which will seek synergies
with the ceprogrammed European Partnership on Al, Data and Robotics, and prepare for

SeeS2R R&I Programmeon the details of the Innovation Programmes. Specifically Al related are IP4
solutions for Attractive Railway Services (e.g. Myac project), IP3- Infrastructure (e.g. condition based
maintenance of the infrastructure and robotic) AR raffic Management (e.g. capacity performance, ATO).

The project involves 13 countries and covers the definition, specification, implementation and sustainable
operation of Corridor RIS Services.

Final report(2020).

Also study by ENISA and the Joint Research Centre highlighted the importance of cybersecurity in the update of
Al technologies in autonomous vehicles and its poteitiplications for road security and safety: ENISA, Joint
Research Centr e, ‘Cybersecurity Challenges in the
2021.
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large scale deployment. Other measures could study specific automotive requirements on
functional safety and security; andogd measures to facilitate trust and social acceptance
of CCAM by enhancing transparency, safety and explainability of technology;

- in 2021 set out implementing acts fechnical specifications for automated vehicles
and fully automated vehicles including safety issues linked to the use of Al and
cybersecurit$® and

- in 2021, propose new rules on access tgehicle data, guaranteeing fair and effective
access to vehicle data by mobility service providers.

Member Statesare encouraged to:

- actively promotethe development and testing of Al technologies in automated
functions for all modes of transport, with the help of the relevant European partnerships;

- analyse and facilitate théeployment of trustworthy Al solutions in all modes of
transport that can enhace efficiency with the help of automated mobility services and
freight transport operations in order to reduce the burden on the environment;

- share lessons learned froR&l projects and pilots to create a European common
knowledge base;

- assess theotential of vehicle automation for urban transport and support cities in
their transition while rethinking mobility systems, including public transport services,
infrastructure maintenance, logistics, fares and regulation; and

- take full advantage of thepportunities offered by RRF, for instance in line with the

actions described I n t Rlean, esmaat rapd| far urban ¢ o mp ¢
mobility’>®. This example component champions th
refuel’” a n d -pmof cemdechnaogids uotaccelerate the use of sustainable,

accessible and smart transport, zero and low emission vehicles, charging and refuelling
stations, and stronger, more extensive public transport. This example component is also
related to sufficient supigls of renewable electricity and hydrogen, in relation to the
European Flagship ‘Power Up '’ . Measur es un
example, support the digitalisation of transport that will enable the emergence of
innovative mobilityrelated busiesses and services, such as capacity planning and traffic
management systems. Smart mobility will benefit from but also contribute to 5Guioll

the development of Al, bloekhain, and other digital technologies.

17. Support Al for sustainable agriculture
Reasons for joint actions:

The EU agricultur al sector i's one of t he wo
food security and quality and provider of millions of jobs for Europeans. Al and other digital
technologies have the potential to increéeen efficiency while improving economic and
environmental sustainability.

New rules on automated vehicles, cybersecurity and software updates of vehidearite applicable as part
of the vehicle type approval and market surveillance legislation as from 6 July 2022.
Example of component of reforms and investmer®ean, smart and fair urban mobility.
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Al-powered solutions and robots can support farmers, for example, in livestock production
and ensuring animal welf@& breeding®, harvesting crop8 or weeding®:, and
significantly reducing the use of inputs such as fertilisers, pesticides or irrigation®%%ater
thus leading to significant economic and societal ber&fitEhe availability of data, both
generated by the increasing digitalisation of agriculture, as well as data friitnoleservation

or climate data, is an important enabler for the acceleration and developmenbasedl
solutions. The economic values of the-élabled precision farming market is estimated to
grow and reacEUR 11,8 billio n by 2025 globall§f*.

In 2019, the Commission worked with Member States on a declaration to promote a

comprehensive approach towards digitalisation and to smart and sustainable agriculture,

including through facilitation of use of Al. This declaration of cooperation, signed by 25
Europen countries, entails a commitment to facilitate the deployment of digital technologies,
including Al, in agriculture and rural aréé&s

As part of the Green
s t r a’% @hjsystrategy aim to facilitate sustainable food production and a transition of

food chains in Europe that benefit consumers, producers, the climate and the environment.

De al

agenda, i n

May 202

The use of Al and smart farming could facilitate this transition by enabling, for example,
sustainableand efficient management of resources such as water, soil, biodiversity and

energy.

In 20142020, the Commission egoinded Horizon 2020 research projects worth close to
EUR 175 million to digitalise agriculture. The projects focused, e.g. on the sudeainsb of
resources by deploying digital technologies such as Al, robotics and the IoT.

Outlook

The Commission together with Member Statesvill:

- setup of TEFs for Al for the agri-food sector underthe Digital Europe programme,
with a particular focus onnsart farming, e.g. to improve cesffectiveness and

environmental sustainability;

- promote agriculture as one of the areas covered byEDKH initiative to support

interactions between relevant actors, including Member States, agricultural stakeholders

ard players in the European Al system;

See, e.g. Horizon 2020 CYBELE project propossuglable Big Data Analytics for precision agriculture and
livestock farming as well agF 2020project accelerating Internet of Things in the €gadd sector.
See, e.g. Horizon 202@enTOREproject proposing genomic management tools to optimise resilience and

efficiency.

See, e.g. Horizon 202BACCHUS project proposing a sant robotic system for automated harvesting in

agriculture.

See, e.g. Horizon 202ROMI precision farming working on solutions that would reduce bye2the time that

farmers to weed their fields.

See, e.g. Horizon 20ZBANTHEON project on precision farming of hazelnut orchards.
Federating platforms: helping European agriculture to become more green, productive and competitive

September 2020.

European Commission Sectoral Watch (202@khnological trends of the agdod industry September 2020.
Declaration A smart and sustainable digital future for European agriculture and rural 20485 see also, e.g.

EU Member States join forces on digitalisation for European agriculture and ruralAgeb2019.

European Commission, Communicatioh,

60f ar m

t o

f or ko

strategy

f-or a

friendly food systerCOM(2020) 81 final).
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- implement a common European agriculture data space to support trustworthy pooling and
sharing of dat®’ in 20232024. The data space will allow participants to share
agricultural data.lt is expected to enable the agttcwal sector to enhance its
sustainability performance and competitiveness through the processing and analysis of
production and other data, allowing for precise and tailored application of production
approaches at farm level. Furthermore, it will consitie experience of the stakeholder
led Code of Conduct on agricultural data shafithg

- set up and actively contribute to ajpmgrammed European PartnershipAgriculture
of Data?®® under Horizon Europe in 2028024. The partnership will seek to promote the
use of Al, other digital technologies, and geospatial and other environmental observation
data. Member States and relevant stakeholders from agriculture, research and industry,
including the Copernicus programme and Earth observation community, will be closely
involved; and

- supportR&l projects under Horizon Europe that link Al and robotics technologies to
their use in agriculture, forestry, rural development and the bioeconoaxymming the
use of data from the EU space infrastructures such as Copernicus.

Member Statesare encouraged to:

- take full advantage of RRF funding for the digitalisation of the-tupd sector, as
envisaged in the national plans, for example to set dgiadal Al and robotics TEFs
and EDIHs in agrffood, in addition to those already planned under the Digital Europe
programme;

- take an active role in the partnersigriculture of Data and;

- consider funding of national R&I projects that link Al and rat®technologies to their
use in agriculture, forestry, rural development and bioeconomy.

CONCLUSIONS:

The objectives of the 2018 Coordinated Plan remain relevant and the overall direction set in

the Coordinated Plan has proven to be the right oredont r i but e t o Eur ope’
become the worldeading region for developing and deploying cuttedge, ethical and

secure Al, (and) promoting a humare nt ri ¢ appr oach?PThefitsh2e gl ob
years of implementation have confirmed tjuant actions and structured cooperation between

Me mber States and the Commission are the ke
leadership in Al development and uptake.

The next steps should focus on thgplementation of the joint actions and theemoval of
fragmentation between funding programmes, initiatives and actions taken at EU and
Member State level. In order to facilitate this implementation, the Commission will assist
with, and itself take the measures outlined in this review. It will proyckctical and

Under the Digital Europe programme, the Commission plans to support the deployment of technologies,

processesral standards needed to operationalise such an agriculture data space, including private and public
data(European Commissior, European strategy fatataCOM(2020) 66 final).

Code of conduct on agricultural data sharing by contractual agree@@RACOGECA and CEMA2018).

See list of Candidates for European Partnerships in food, bioeconomy, natural resources, agriculture and

environmenproposed by thEuropean Commission.

European Commission, Annex to the Coordinated Plan on Artificial Intelligence, (COM(2018) 795 final), p. 1.
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actionable guidance, ensure cooperation and provide frameworks and financial means through
EU funding programmes, such as Horizon Europe and Digital Europe. Member States have
also a unique opportunity through the RRF to make the most afi &le digitalisation of

their economy and their public administrations.

Specifically, the Commission will, in collaboration with the Member States, closefhjtor

and follow up on the progress made in the implementation of the joint actionsgreed in

the Coordinated Plan. This monitoring and folloyy work should be structured, well
designed and provide a dynamic mechanism for the collection and analysis of progress
achieved. Member States are invited to support the Commission in this effort and closely
collaborate by providing regular updates, analysis and reports on actions taken and progress
achieved. They should share best practices and propose actions that could further enhance
synergies. Such structural and agile dialogue is necessary to ensutkethaint actions
proposed in the Coordinated Plan deliver the intended synergies and added value.

The review of the Coordinated Plan and the feedback received from stakeholders suggest that
there is further potential for action to foster closer cooperaton and coordinating
common priorities and initiatives within Al. Accordingly, the Coordinated Plan proposed
actionsto reduce the fragmentation between the different funding instruments, between
actions taken on national and EU level, between research womnes themselves and
between research communities and industry. Among other things, such fragmentation results
in unnecessary information and transaction costs, a lower return on investments, a waste of
resources and finally in lost opportunities for BUsinesses. In consultation with the general
public, social partners, negovernmental organisations, industry, the academic community
and national/regional authorities, the Commission will continuously assess how fragmentation
may be further reduced.

In conclusion, this 2021 review builds on the strong collaboration between the EU and the
Member States and the lessons learned from the first 2 years of implementation of the
Coordinated Plan. It puts forward key actions whereby collaboration between theeMem
States and the EU can be reinforced further. The revised plan therefore provalealde
opportunity to strengthen competitiveness, the capacity for innovation and the
responsible use of Al in the EUThe fast development and uptake of innovativeirAthe

EU can contribute to solving key societal challenges and accelerate the digital and green
transitionsat a time when the global Al landscape is evolving fast.
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Appendix 1
Timeline 1 key actions
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Objectives
2021 Review of the Coordinated Plan on Al Mobilise resources .
Key Proposed Actions for \ C‘regts enabling conditions
L . . . ape the development
European Commission and European Commission with Member States I Advance EU global position
I.  SETENABLING CONDITIONS FOR Al DEVELOPMENT AND UPTAKE IN Tt
1 adopt a proposal for a Data Act and implementing act on publivaeetoiatagts
reuse
2 establish European Alliances for industrial datad ediged, and for microelectroni 02
and processors
launch calls to build European data spaces and the European cloud federatio X X
CEF2 and HE
launch Industrial Alliance on Microelectronics
launch calls through KDT JU and DEP to support the development of electro "
for Al
6 continue to strengthen cooperation framework through Al Alliance, organizati
Assemblies
7 develomnd enhance work of the Member
1. MAKE THE EU THE PLACE WHERE EXCELLENCE THRIVES FROM THE LAB TO THE
8 establish a gogrammed European partnership on Al, Data and Robotics
9 set up Al Lighthouse for Europe X
10 launchAl related calls under HE
11 launch calls for TEFs under DEP
12  set up the network of EDIHS X
13 establish the-8Demand platform as the central, European Al toolbox X
Ill.  ENSURE THAT Al WORKS FOR PEOPLE AND IS A FORCE FOR GOOD IN
14 develo@\l and Data usage ethical guidelines under the Digital Education Actio X | X
15 launch under the DEP calls for actions, programs and modules on skills for A X X
16 fundati ons and projects -Ouniepfofgrammeder X
17 propose a legislative action on horizontal framework on trustworthy Al Q2
18 propos adaptations to EU and national liability framework X
19 propose revisions of the existing safety legislation
20 facilitate international dialogues on trustworthy and sustainable Al
21 foster the setting of global Al standards, incl. development of Al requirement:
European Standard Setting Organizations
IV. BUILD STRATEGIC LEADERSHIP INMPAIET SECTORS
Bring Alinto play for climate and environment
22 launch calls under HE to develop sustainable Al solutions X
23 develop a roadmap for a common European Green Deal data space Q2
24  develp Alsupported digital simulation of the planet through the Destination Eag Q3
25 explore KPI's to identify and measure negative environmental impact of Al
Use the next generation of Al to Improve Health
26  set upnfrastructure to interlink European databaseguaibyghnedical images X
27 set up a European Health Data Space
28 launcltalls under HE for the derdairdn Apowered solutions for clinical needs X
Maintain Europedf6s |l ead: Strategy f.
29 launctealls in robotics under DEP and HE towards the next genguatieneaf Al X
robotics
30 set up arobotics policy observatory in support of the robotics strategy X
31 conduta review of regulatory obstacles X X
Make the public sector a trailblazer for using Al
32 desigra Public Procurement Data Space X
33 launch the Adopt Al programme for the public sector X
34 launchdeployment and seapeof Abowered Urban Digital Twins l\i Q4
ApplyAl to law enforcement, migration and asylum
35 setum common European Security Data Space for law enforcement X x| x| x Q1
36 fund UN ICJRI project to develop a global toolkit for law enforcement agencicliiIEdRd Q1
Make mobility safer and less polluting through Al
37 proposan Al roadmap on mobility x| IE
38 establish a grogrammed European Partnership CCAM x‘ x‘ x‘
SupportAl for sustainable Agriculture
39 establish a European Public Private Partnership on 'Agriculture of Data’ x|\ x| x | x
40 set up an agriculture data space x x| x | x
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a starting date, first call or launch of a gedgmpiace during the marked ye

Q2

a starting date, first call or launch of a program takes place during the m

Continuing action

No foreseen action

EN

Please refer to the Coordinated Plan chapters for full details on the planne
HE = Horizon Europe researcimaodation framework programme
DEP = Digital Europe funding programme for digital technologies
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Appendix 2
Analysis of national strategies and investments in Af*

1. Overview of the national strategies

Table 1
National Al strategies, EU Member States and Norway (by date of initial adoption)

COUNTRY STATUS DATE COUNTRY STATUS DATE

A .

- Austria In progress ‘ ' Italy In progress

' ' Belgium In progress - Latvia Published Feb 2020

. Bulgaria Published Dec 2020 ' Lithuania Published Mar 2019

E Croatia In progress - Luxembourg  Published May 2019
Cyprus Published Jan 2020 ' ' Malta Published Oct 2019

~ Czechia Published May 2019 - Metherlands  Published Oct 2019

A [ Y

W Denmark Published Mar 2019 ﬂi Morway Published Jan 2020

. Estonia Published Jul 2018 w Poland Published Dec 2020

+ Finland Published Oct 2017 @ Portugal Published Jun 2019

‘ ' France Published Mar 2018 ‘ ' Romania In progress

. Germany Published MNov 2018 W Slovakia Published Jul 2019

L": Greece In progress “ Slovenia In progress

- Hunaary Published Sep 2020 :ll-' Spain Published Dec. 2020

‘ Ireland In progress : = Sweden Published May 2018

Source:Al Watch— European Commissiéft.

A total of 19 Member States (most recently Spain and Poland, in December 2020), plus
Norway have adopted strategies. Some MembateSt(e.g. Finland, Cyprus and Germany),
have already updated and reviewed their initial stratégies

The information in this Appendix sections 2 and 3 is based on the input received from Member States. Sections
2 and 3 over all Member States that have provided information on the request of the Commission services.

The information in the table is based on input from national contact points or public sources gathered in the
context ofAl Watch. In addition to EU Member States, this table also covers Norway as an associated country.
The table was last updated on 14 April 2021.
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The national Al strategies and supporting policies differ in terms of strategic approach, level
of detail of proposed actions, and sectoral focus.

MemberStates have employed different approaches in developing their national Al strategies,
ranging from a higipolitical-level umbrella strategy, covering many different policy
initiatives, to operational strategies with concrete actions and an allocated éodglepe.

For example, the 2020 update of the German Al strategy reacts to new developments in the
field of Al, focuses its initiatives on five fields of action and adds 87 measures that the federal
government intends to implement by 2022. As part of Geman COVID19 recovery

package, the German federal government has increased its financial commitment to Al by
EUR?2 billion to EURS5 billion by 202574 Estonia’s strategy prov
overview of existing and proposed policy measures, alatigtheir objectives, deadlines and
budget estimations. Spain’s strategy propose
substantial funding for companies in the form of aid and puilicate venture capital. The

strategy also foresees a Gredrmpfogramme, aiming at fostering the development of efficient
algorithms and their use for environmental problems.

Some Member States have included measures to support the development and deployment of
Al as part of other digitalisation strategies. Fotample, the Bulgarian Concept for the
Devel opment of Arti ficial I ntelligence 1is b
Transformation of Bulgaria (20220 3 0 ) °’ approved in July 2020
measures on Al development and deploymemvisaged in some sectoral strategies. The
forthcoming Belgian national strategy is a combination of the three regional strategies (in
accordance with the intBelgian distribution of competencies) with their own focus and
priorities and the federal fas and priorities.

National policies also differ in terms of priority sectors for action. Some Member States (e.g.
Malta and Slovakia) took a horizontal approach and did not identify specific priority sectors.
Others focused on the economic sectors thae hea high growth potential or provide a
competitive advantage, e.g. France and Italy list measures across a wide range of well
elaborated sectors of importance for their economies. The most commonly covered in the
national Al strategies sectors are mantufeng, healthcare, agriculture, public
administration, transportation, logistics, education and energy. In addition to the mainstream
sectors of application of Al, a number of Member States have planned actions, for example, in
the maritime sector (Cyprusweather forecasting (Germany), art and culture (ltaly),
biodiversity (Portugal), justice (Latvia), and fashion (Spain). Some have a very specific focus
for implementation of Al by prioritising a particular sector, e.g. energy (Lithuania) or water
(Nethelands).

2. Outlook i forthcoming national actions

| mpl ementing its Al strategy, Finland updated its str
in November 2020. The programme promotes the development and introduction of Al and other digital
technologies in companies, especidliiylEs with a special focus on industry. The update provided a list of

concrete policy actions and an implementation plan for the coming years and presented a vision for Al until

2025. After a regular review of its national Al strategy, in June 2020 Cyprus hasdauagrocurement for

tender to develop an Action Plan that will detail the progress and implementation of the national Al strategy.
Germany, adopted the update of the Al strategy in December 2020.

The initial 2018 Al strategy committed EURbillion in Al investments; the updated version pledged an increase

to EURS billion by 2025.
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Austria expects to publish its strategy by the end of Q2 2021, subject to the final political
coordination. The strategy defines the framework conditions for a prosperous, responsible and
safe use of Al in all areas of life in accordance with European requirerfeentrustworthy

Al. The objectives of the Austrian strategy are formulated in close coordination and
comprehensive agreement with the Al foundations, objectives and joint action of the
European Union. Key focus areas will include regulatory framewohkc&tlegal), safety and
security of Al, defining standards, Al infrastructure, data use and sharing, conditions for
R&D&lI, transfer and uptake of Al, cooperation between education, research and business
societal dialogue and creating awareness, and thieipublic sector.

Belgium: three regional strategies and Al programmes have been adopted and rolled out in
the period 2017 till 2019. In June, 2020 a report to define a common, national Al action plan
has been approved by all Belgian entities. Giventtitdoption of this plan is a priority for

the federal government, discussions in this direction between all the competent authorities are
forthcoming. The aim is to create a coherent political framework that can promote synergies
between the different fioy areas and the different competent entities.

Bulgaria: the Council of Ministers adopted the national strategic docun@tdept for the
development of Al in Bulgaria until 208 December 2020.

Croatia has prepared a draft National Plan for thes&epment of Artificial Intelligence for

the period from 2021 to 2025. The working group drafted the National Plan and will finalise
the document by elaborating concrete measures, which are expected to be completed by the
end of 2021. In drafting the Natial Plan, the guidelines of key strategic documents at EU
level were taken into account: Coordinated Plan on Artificial Intelligence and the White Paper
on Artificial Intelligence.

Czechiawill be updating the National Al strategy in accordance with the @eordinated
Plan.

Denmark is currently considering the best way to address and if needed revise the existing
national Al strategy from 2019.

Estond@ s strategy is coming to an end in July
2021. It has exceedaxkpectations and Estonia sees wide adoption and use-oivih over

50 Al usecases deployed by the public sector. With the increased number of-8hss®, the
competence/skills related to Al have significantly improved. However, there are still
legisktive issues that need to be tackled and worked on, for instance, removing outdated
norms to enable automating administrative proceedings.

Finland launched an updated national Al programme in November 2020. The Al 4.0
programme promotes the development arbduction of Al and other digital technologies
in companies, especially SMEs with a special focus on industry.

France launched in 2018 the first phase of the French national strategy in Al, with a budget
of EUR800million for 3 years, put a strong etmgsis (1/3 of spending) on boosting research,
with the creation of interdisciplinary institutes 3IA, the extra financing of 180 PhDs and the
opening of a petascale supercomputing facility. The second phase of this strateg3(022pR1

sets main prioritieson the development of embedded Al and trustworthy Al in critical
systems in order to strengthen the national industrial base while accelerating the digital and
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ecological transition of companies thanks to Al. Al education and retraining will also be a
maja direction.

Germany updated its strategy in December 2020. The review draws up an interim balance,
shows relevant developments at national, European and international level, and sets out
concrete measures to be implemented by 2082 update report focas on the following

fields of action: research, knowledge and expertise, transfer and application, regulatory
framework and society. In addition, new initiatives will focus on sustainability,
environment/climate protection, pandemic control and interraltfiaropean cooperation.

Greecehas progressed towards the finalisation of the National Strategy on Al and estimates
to have it ready by the end of April 2021. The Hellenic Ministry of Digital Governance
(MDG) is the owner and coordinator of the stratefjye timing has been adapted in order to
accommodate the COVHD9 lockdown situation and the reform of the Greek government as
of January 2021.

Hu n g a Alysibategy was published in September 2020 and is based on input from the
member organisations of tlhéungarian Al Coalition. The strategy aims for a comprehensive
approach across the Al value chain, such as the development of the Hungarian data economy,
development of the necessary infrastructure, widespread education and training activities,
incentivishg the uptake of Al solutions (both in the private and public domain), as well as a
regulatory environment that strikes a balance between safety and innovation. The execution of
sectoral goals is based on multilateral cooperation between the relevars, aetorin
agriculture, transportation, health and public administration.

Ireland expects to publish its strategy in Q2 2021, subject to the necessary conditions being
met. Key focus areas will include: societal opportunities and challenges of Al; driving
adoption of Al by Irish enterprise; publgector use of Al; a strong Al innovation ecosystem;

Al education, skills and talent; a supportive data, digital and telecommunications
infrastructure, and the governance and regulatory framework (including hugids) ethics

and standards).

Latvia is implementing its strategy which was released in February 2020. Currently planned
key initiatives are digitalisation with a focus on Al, supplementation of new language pairs
for machine translation systems, skill gnovement in the field of natural language
processing, analytical machine learning tools for crime investigation and development of an
Al-based proactive services model for citizens.

Lithuania is currently considering a review and, if necessary, an upofatbe existing
national Al strategy from 2019. Investment measures are being planned to support the
development of language resources for use in Al, as well as support schemes forudsstart
and for businesses performing Al transformations.

Luxembourg launched a call for projects for ministries to submit ideas forbaded
initiatives that would help them optimise or expand their services in November 2019. The call
drew a total of 14 projects from seven different administrations: six winning teamseckcei
funds to kickstart its project along with guidance on procurement, design and service provider
selection. After 6 to 9 months of development, a completed proof of concept aneumock

will help determine if the project should move forward. Also, a teafegal experts on data

and technology evaluated and assisted the finalists. This learning experience brings lasting
value to Luxembourg’s public administration.
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2021. In addition, the free Elements of Al ce® has officially arrived in Luxembourg.
Another important element of the strategy was the launch of a public consultation on Al at the
end of 2020, the results will be presented at the end of April 2021.

Netherlands is implementing the actions from tmational strategic action plan on Al. An
overall update of the national strategy for digitalisation (and Al) will follow in Q2 2021.
Focus will be on requirements for hurreentric Al, a vivid research and innovation
ecosystem (public private partnershipjyman capital, international cooperation, deployment
(SMEs) and applications: public sector use, smart industry and Al for societal challenges:
health, energy transition, agriculture, mobility.

Polandadopt ed ‘Policy for thekel  DgeetepmenPobénd
in December 2020. It is focused on actions on society, education, science, business, public
affairs and international relations under the strategic mission of protecting human dignity of
people and supporting condition of faiompetition in global rivalry. Poland implements the
Trustworthy Al ethical framework and launches mechanism of flourishing polish ecosystem

of Al in ethical, legal, technicadperational and international dimensions. Poland established

the centre of coalinated governance hosted by the Prime Minister acting as the Minister of
Digital Affairs. It consists of Al Policy Enforcement Task Force, Ad hoc Al Science
Committee, Al Labour Market Observatory, Al International Policy Observatory, Legal Task
Force andMinistries Committee of Digitization.

Romania has initiated multiple efforts towards drafting and implementing the Al national
policy framework. In 2020, Romania launched an-fldbded project on creating a national
framework in the Al field for the 2022027 period. The Al framework will include aspects
such as the development of education and skills in Al, increase the R&D and innovation in Al
both in the academic and industrial areas, strengthen cooperation in developing Al
infrastructures, adopt ethic@ll and data protection parameters at best practice level and
overlap the cybersecurity priorities of these pillars. This effort will involve expertise from the
government, academic and private sector, be supported by technological and legal
consultancy swices, and will result in the national strategic framework for Al. The objective
will be implemented throughout 2021 and 2022.

Slovakia will be updating its Al measures published in the action plan in accordance with the
revised Coordinated Plan.

Sloveniais in the final stage of adoption of the National programme for Al ZEZ5 that

aims at diffusing Al research knowledge gathered in more than 40 years of national Al
research activities, into new innovative products and services in six praoeds, targeting

the whole innovation lifecycle and building a vibrant national ecosystem that will assure
appropriate public awareness, skill set and trust in Al. The National programme for Al has ten
strategic goals including concrete actions to achteeen. These include direct support for
research, innovation and implementation; support for development of a vibrant ecosystem for
innovation and uptake of Al; assuring proper digital skills; effective regulation; public trust;
and proper international cperation.

Spain s 2022 $panish National Strategy on Artificial Intelligence, of December 2020,
aspires to make Al contribute to consolidating its welfare state, also providing the necessary
data and assets to boost innovation and technological devehdpThe Strategy foresees a
comprehensive approach, which will prepare society for Al disruption with adequate skills
and a trustworthy framework, while the research community is empowered to provide
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innovative solutions that will ultimately be adoptedthe value chains, including SMEs. As a
key element of the Strategy, sustainability is supported by a Green Al programme, aiming at
the efficiency of the algorithms and their use for environmental problems.

Swedenis working on a strategy for secure accés open data and the use of data as a
strategic resource, with respect for rules on data protection and privacy and based on the
premise that data is a basic prerequisite for being able to use the potential in Al and other
digital innovation. The stratggwill be published in 2021 and is an important complement to

the previously published national Al strategy.

Norway published its strategy in January 2020. The strategy addresses important topics for
Al such as data and data management, language resonfi@getructure for communications

and computing, research and higher education, skills, awbtivén innovation in both the

public and private sector. The strategy establishes ethics principles for development and use
of trustworthy Al in Norway. The sitegy has been well received, and the government is
working to follow up on the many policy initiatives of the strategy. One important milestone
was the launch of a regulatory sandbox for Al with the Data Protection Authority in
December 2020Data and atess to data has also been a priority, and a government white
paper on the datdriven economyvas presented to the parliament in March 2021.

Switzerland does not have a dedicated strategy on Al. However, some aspects in the
application of Al are addressedn t he new strategy ‘Digital Suv
In addition, the Swiss government adopted specific guidelines for Al in November 2020,
which are intended to provide the federal administration and the agencies entrusted with
administrative tass with a general orientation framework and ensure a coherent Al policy.
Regular evaluation of the application and further development of these guidelines is planned.

3. Member Statesd investments in Al

Many national Al strategies provide estimates of newmgssnvestments or allocate an
itemised budget for concrete actions. Numbers vary greatly and are difficult to compare, as
they are presented according to different timeframes and coverage. The following gives some
indications of the order of magnitudeaifocated funding:

- The German government initially earmarkedR 3 billion for the implementation of the
German strategy in 2012025; it has now increased thisBEYR 5 billion.

- The French government will dedicaiJR 1,5 billion to Al development by thend of
2022.

- Denmark has allocated DKROO million (c.EUR 27 million) to an investment fund for
testing, scaling and encouraging the uptake of Al in the public sector, with a particular
focus on healthcare, public administration and the green transition

- Spain has set asid€UR 600 million for the period 2022023 and expects to mobilise
EUR 3,3 billion in private investment. For the year 20E1JR 330 million have been
budgeted.

- Sweden’s innovation agency VinnovaEURunded
67,5 million) in 2020.The total sum for Al projects that Vinnova helped fund was SEK
1,350 billion (c. EUR 135 million), 50% of this could be private founding or funding
from other national programs. In the national budget for innovation and ckeseatil
2024 at least SEK 550 million (c. EUR 55 million) has been assigned to research and
innovation in digital technologies and Al and its use and impact on society.
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The Dutch strategy mentions in an annex that the yearly governmental budget for Al
innovation and research is estimatedEbtR 45 million per year. In 2019 this budget was
EUR 64 million. In 2020 the Netherlands funded an additidldR 23,5 million for the
Public Private Partnership the Dutch Al Coalition. In April 2021 an investment
progmmme was granted to maximise the possibilities of Al for the Dutch economy and
society by investing an additional amount of maximum EUR 276 million in the upcoming
years.

The Finnish government provides investment figures for various flagship policieg, e.g
allocated EURLOO million overa 4y ear period for the ‘Al
Finnish Centre for Atrtificial Intelligence (FCAI) has been granted B.BRmillion in
flagship funding for 201:2022.

To implement the Al strategic objectives, Sloeearmarks an investment of EUR0
million of public funding in its draft National programme for Al until 2025.

Since the adoption of the National Al strategy in 2019, there have been several projects
supported by the Technological Agency of the CzeclpuBkc, Czech Science
Foundation (national budget resources), etc. for E@&million in total.
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