
Science andTechnologyOptionsAssessmentAnnual Report 2016

EPRS | European Parliamentary Research Service
Scientific Foresight Unit (STOA)

PE 598.620



 



Science and Technology Options Assessment (STOA)

Annual Report for 2016

June 2017



STOA - Science and Technology Options Assessment

2

The STOA Bureau approved the STOA Annual Report for 2016 on 29 May 2017. The STOA Panel
approved it on 8 June 2017. The Annual Report was submitted to the European Parliament Bureau on
16 June 2017.

PE 598.620

Manuscript completed in Brussels
© European Union, 2017



STOA Annual Report 2016

3

Statement by Mairéad McGuinness, EP Vice-President responsible for STOA
(2014-16)

Ladies and gentlemen,

European society benefits enormously from progress in science and technology. The speed of development
in this area raises challenges for policy development. An effective science-policy interface is crucial to
ensure that legislators and policy-makers are equipped with the expertise needed to deliver effective
responses to the challenges and opportunities facing European society.

The STOA process supports mutual understanding between the science and policy communities and
ensures that quality research is available to policy-makers at the right time. It delivers independent,
impartial and accessible expertise to support the European Parliament in a range of key areas, including
agriculture, food security, robotics, mobility, education, health and manufacturing. Furthermore, STOA is
active in science communication, promoting evidence-based knowledge and ensuring it is accessible to
citizens and stakeholders, with regular publications and public workshops, seminars and annual lectures,
backed by an active presence on the EPRS blog.

Given that science and technology issues are present in so many of the opportunities, challenges and
choices facing European society, the work of STOA enriches our parliamentary debates and activities. I
would like to take this opportunity to express my thanks to the Chairman, the Members and the secretariat
of the STOA Panel for their work throughout 2016. I look forward to continuing to promote the role and
development of STOA and to communicating its work to fellow Members of Parliament, although I am
handing over my formal role as Vice-President responsible for the STOA process. I would therefore like
to congratulate Mr Ramón Luis Valcárcel Siso on his new position as my successor and wish him every
success in the role.

Kind regards,

Mairéad McGuinness
Vice-President, European Parliament
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Preamble by Paul Rübig, STOA Chair (2014-16)

STOA has been supporting parliamentary work since 1987. During
that time, it has grown into an indispensable service, supporting the
Parliament in responding to the wide-ranging opportunities and
challenges presented by rapidly developing science and technology.

I have been involved in the STOA process since 2007 ― as Panel
member, Vice-Chair and Chair ― and am particularly proud to
witness the recent expansion of the Panel and enhanced support for
its work. In 2015, STOA further strengthened its capacity to generate
proactive anticipatory expertise through scientific foresight and
technology assessment studies. These will help Members of
Parliament, and many others, to prepare for the immediate and/or
long-term (20-50 year) impacts of science and technology on European
society.

As demonstrated in the present report, 2016 was a very productive and interesting year for STOA, when
it carried forward projects on the ‘Ethics of Cyber-Physical Systems’, ‘Precision Agriculture and the future
of farming in Europe’, ‘ICT in the developing world’ and ‘Technological innovation strategies in substance
use disorders’.

During the course of 2016, STOA also hosted 17 events, providing crucial fora for a creative interaction
between policy-makers, researchers and the public, and it oversaw the firth edition of the MEP-Scientist
Pairing Scheme, enabling 16 partnerships between parliamentarians and active researchers. Celebrating
the end of a successful year, STOA welcomed Sir Martin Sweeting, the Founder and Executive Chairman
of Surrey Satellite Technology Ltd (SSTL) and Director of the Surrey Space Centre, to deliver its Annual
Lecture to an audience of hundreds, including MEPs, scientists and other citizens. The subject, aligned
with the recently-announced ‘Space Strategy for Europe’, was entitled ‘Towards a space-enabled future
for Europe.’ The event was co-organised with the European Space Agency (ESA), whose Director General,
Johann-Dietrich Woerner, also addressed the event.

With seven projects launced during 2016 and more to be launched throughout the coming year, 2017 will
be another active year for STOA, which will seek to maintain its record in delivering quality expertise to
the right people at the right time, while developing its role at the interface of science and policy. The
programme of activities will focus on five key areas. These are eco-efficient transport and modern energy
solutions; sustainable management of natural resources; the potential and challenges of the internet; health
and new technologies in the life sciences; and science policy, communication and global networking.

STOA is not only committed to facilitating exchanges between science and policy, but also to dialogue
between disciplines and policy areas that all too often operate in isolation. In pursuing these activities, we
also seek to overcome disciplinary boundaries and build connections between people, spaces and ideas.
Maximising the impact of STOA’s work and better targeting its communication will be a priority. For this,
we will implement a so-called 'silo and pipe strategy' in relation to information flows, which aims to
identify which communities/institutions ('silos') are generating and receiving information, and which
channels are used for information-sharing ('pipes').

Finally, I would like to thank EP Vice-President Mairéad McGUINNESS, and STOA Vice-Chairs Eva
KAILI and Evžen TOŠENOVSKÝ, for their continued support and commitment to our common work
during the period of my Chairmanship. We look forward to pursuing our cooperation in the newly
reconstituted Panel, to fulfil STOA’s mission, throughout 2017, for the rest of this eight parliamentary
term, and beyond.

Paul Rübig
STOA Chair
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The STOA Bureau (2014-16)

From left to right:
Evžen TOŠENOVSKÝ, Second STOA Vice-Chair
Eva KAILI, First STOA Vice-Chair
Paul RÜBIG, STOA Chair
Mairéad McGUINNESS, EP Vice-President responsible for STOA
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Executive summary

In 2016, the STOA Panel launched a total of seven new technology assessment projects on a variety of
areas of technological and social importance, including decarbonisation and energy resilience in the EU;
the sources and instruments for financing new transport infrastructure projects; language equality in the
digital age: towards a Human Language Project; additive bio-manufacturing: 3D printing for medical
recovery and human enhancement; how to overcome the innovation gap in Europe: structural
shortcomings in the EU-13 and recommendations for a better performance in Horizon 2020; and
technology options and systems to strengthen participatory and direct democracy.

The year 2016 also featured completion of the first two scientific foresight projects, one focused on the
‘ethics of cyber-physical systems’ and one on ‘precision agriculture and the future of farming in Europe’.
It should be noted that the former provided input to the EP resolution of 16 February 2017 with
recommendations to the Commission on ‘Civil Law Rules’ on Robotics (2015/2103(INL)). The foresight
project on Precision Agriculture is expected to inform the debate on the simplification and modernisation
of the Common Agricultural Policy.

In parallel with these activities, 17 workshops and conferences were held, either as part of projects or as
ad hoc events on the request of the Panel. These events focused on a wide range of areas of technological
and scientific interest, including, among others, earthquakes, quantum technologies, waste management,
human enhancement, investing in health in low and middle-income countries, solving antibiotic
resistance, paediatric research in Europe, food-related health risks and technologies to increase food safety,
vaccine research and development (R&D) in Europe, and the effects of the development of digital
technology upon the labour market.

The 15th edition of the STOA Annual Lecture, 'Towards a space-enabled future for Europe', was held on
16 November 2016. STOA welcomed Sir Martin Sweeting, Founder and Executive Chairman of Surrey
Satellite Technology Ltd (SSTL) and Director of the Surrey Space Centre; Ariane Cornell of Blue Origin
Business Development and Strategy; Johannes Von Thadden, Head of Institutional Relations, Airbus
Defence and Space; Thomas Pesquet, a European Space Agency (ESA) astronaut of French nationality; and
Reinhold Ewald, an ESA astronaut of German nationality, to discuss the challenges and opportunities
offered by space science and research and the future of the European space sector. The lecture was chaired
and moderated by Paul Rübig, STOA Chair. The event was co-organised with ESA, whose Director
General, Johann-Dietrich Woerner, also addressed the audience.

In addition to project reports, STOA increased its online presence through the EPRS blog and use of social
media, including through the live tweeting of all its events. 2016 also saw the fifth round of the MEP-
Scientist Pairing Scheme, with 16 scientists selected and matched with Members.

STOA maintained and developed its links with the wider communities and networks of key actors in
science and technology (S&T) policy. This included STOA delegations participating in the annual Council
meeting and Conference of the European Parliamentary Technology Assessment (EPTA) network in
Vienna and the meeting of the Science and Technology in Society (STS) forum in Kyoto. Delegations from
the STOA Panel also attended the EuroScience Open Forum (ESOF) in Manchester and INNOVEIT (EIT
Innovation Forum) in Budapest, and visited the European Commission’s Joint Research Centre in Ispra
and the European Environment Agency (EEA) in Copenhagen. Last but not least, a STOA delegation made
a visit to Silicon Valley and Washington, D.C.
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1. Scientific evidence for policy-making

The Science and Technology Options Assessment (STOA) Panel of the European Parliament (EP) was
established in 1987 as a scientific advisory body to the institution as a whole. It has a mission to provide
Members of the European Parliament (MEPs) with independent expert assessment of scientific and
technological developments and related policy options in the service of informed political decision-
making. In parallel, it undertakes a scientific foresight role within the EP in order to provide MEPs with a
more long-term view on techno-scientific developments and their implications across many policy areas,
affecting the society and the environment in a broad sense.

In the current five-year term (2014-19), STOA focuses on independent scientific evidence and advice for
decision-makers in the following five priority thematic areas, all with a view towards a world of close to
10 million people in 2050:

 Eco-mobility and modern energy solutions;
 Sustainable management of natural resources;
 Potentials and challenges of the Information Society;
 Health and new technologies in the life sciences ('perfect life');
 Science policy, communication and global networking.

Projects
STOA projects aim to provide scientific evidence to underpin policy decisions in the EP, based upon a
state-of-the-art overview of cross-cutting topics that have a scientific or technological dimension, such as
security and privacy on the Internet, harnessing the resources from the seas, technologies for education
and training, the collaborative economy, secure and sustainable energy supply, waste management, and
precision agriculture.

Technology assessment projects assess the impacts of relatively known and understood scientific and
technological advances and try to identify middle to long-term challenges and opportunities. The main
outcomes of these projects are evidence-based policy options for responsibly promoting and deploying
existing and emerging technologies. STOA studies identify policy options rather than give specific
recommendations, as MEPs may base their decision-making on additional factors, including their political
or ethical standpoints. Scientific foresight projects focus on identifying and assessing techno-scientific
trends and the widest possible range of societal impacts (including unlikely ones) of relatively unknown
or uncertain techno-scientific trends over a potentially long time period (20 to 50 years). These impacts are
then incorporated in possible future scenarios, which are explored to identify possible future challenges,
concerns and opportunities. Next, these are complemented with legal and ethical reflections, to allow
MEPs to be prepared for possible future developments related to techno-scientific trends, and to anticipate
possible consequences, whether desirable or not.

The various STOA projects are mostly carried out in collaboration with external experts under strict
contractual agreements. These can be research institutes, universities, laboratories, consultancies or
individual researchers. This allows for independent expert assessments of legislative, technical, economic,
environmental and societal aspects of techno-scientific developments. The publications resulting from
projects are available on the STOA website for everyone who might be interested, thus disseminating
information to the wider public and encouraging a dialogue between citizens and legislators.

Events
STOA also works to bridge the gap between the scientific community and decision-makers in a more direct
way. This is done by organising discussion fora, mostly in the form of workshops and working breakfasts,
which could be part of a project or ad-hoc, on emerging topics with relevance for the EP. Usually, a set of
diverse stakeholders, including representatives of specialist organisations, institutes, other European
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institutions, industry, NGOs and further external experts in the scientific field, are invited to ensure the
appropriate full 'science-policy ecosystem' is brought together, including not only the scientific and
political communities, but also the relevant actors in innovation and citizens at large. These events are
open to the public and their outcomes are published on the STOA website.

The STOA Annual Lecture provides the high-point of STOA activities every year. This event gives the
opportunity to MEPs, officials, researchers, students and other interested stakeholders to listen to eminent
scientists - often Nobel Prize laureates - speaking about subjects high on the political agenda, such as the
information society, an oil-free future, sustainability, and advances in medical research or major
discoveries in fundamental science. In 2016, the STOA Annual Lecture was focused on space-related
research.

MEP-Scientist Pairing Scheme
The development of a close relationship between experts and policy-makers is essential for improving the
flow of information from the research and development arena to decision-makers. STOA is committed to
developing and expanding such relationships and interactions, notably by running the MEP-Scientist
Pairing Scheme. This initiative, first organised in 2007 in cooperation with the European Commission
(EC), aims at establishing long-term, intensive cooperation between MEPs and researchers and it can serve
as a tool for enhancing knowledge-based decisions, facilitating better public awareness of European Union
(EU) policies and fostering a greater mutual understanding. The scheme brings potential mutual
advantages for all participants:

 MEPs gain greater awareness of scientific processes and a better understanding of the way
scientists consider policy issues. The Pairing Scheme facilitates the process of bringing scientific
advice into EU policy discussions.

 Scientists learn about the role of science in the policy-making process in the EU, which should
enable them to interact more effectively with politicians. Additionally, they can contribute to the
dissemination of information to universities and other scientific institutions on the structure and
implementation of relevant European policies and programmes, e.g. Horizon 2020.

In 2016, STOA ran the Pairing Scheme for the fifth time. This round attracted a lot of attention, both from
the scientific community and MEPs, with 16 pairs established at the end of the process. The pairs met in
Brussels in November 2016. Please see Chapter 8 for the details of this project.

Networks and collaborations
In 2016, STOA continued to play a role in S&T policy networks at an international level. STOA is a
founding member of EPTA and maintains strong connections and actively cooperates with European
institutions and organisations, including notably the EC’s Joint Research Centre (JRC) and the Directorate-
General for Research and Innovation (DG RTD). On a global scale, STOA has strong links to the
EuroScience Open Forum (ESOF), the Science and Technology in Society (STS) forum and the World
Science Forum. In 2016, members of the STOA Panel took part, as members of delegations, in a number of
vists and international meetings related to S&T policy (please see Chapter 11).

The STOA Panel

The STOA Panel is politically responsible for STOA's work. It is composed of 25 MEPs:

 the Vice-President of the European Parliament responsible for STOA;
 six members appointed by the Committee on Industry, Research and Energy (ITRE);
 three members appointed by the Committee on Employment and Social Affairs (EMPL);
 three members appointed by the Committee on the Environment, Public Health and Food Safety

(ENVI);
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 three members appointed by the Committee on Internal Market and Consumer Protection
(IMCO);

 three members appointed by the Committee on Transport and Tourism (TRAN);
 three members appointed by the Committee on Agriculture and Rural Development (AGRI);
 one member appointed by the Committee on Legal Affairs (JURI);
 one member appointed by the Committee on Culture and Education (CULT);
 one member appointed by the Committee on Civil Liberties, Justice and Home Affairs (LIBE).

The members of the STOA Panel are appointed at the beginning of each parliamentary term for a
renewable two-and-a-half-year period. A constituent meeting is held at the beginning and the middle of
each parliamentary term, in which the Chair and two Vice-Chairs are elected by Panel members. The Panel
meetings are held in Strasbourg during the EP plenary sessions. The meetings are open to the public and
can be followed via web-streaming. All MEPs may participate, but only Panel members can vote.

The STOA Bureau prepares the Panel meetings. The Bureau is composed of four MEPs, namely the EP
Vice-President responsible for STOA, the STOA Chair and the two Vice-Chairs. During the first half of the
current, eighth legislative period, the members of the Bureau were Vice-President Mairéad McGUINNESS,
Paul RÜBIG, STOA Chair, and Eva KAILI and Evžen TOŠENOVSKÝ, First and Second Vice-Chairs,
respectively.

At the beginning of the second half of the legislative term, a new STOA Bureau was constituted, with Vice-
President Ramón Luis VALCÁRCEL SISO succeeding Ms McGUINNESS as the new EP Vice-President
responsible for STOA. On 16 March 2017, Eva KAILI was elected STOA Chair, with Paul RÜBIG and Evžen
TOŠENOVSKÝ elected as First and Second Vice-Chairs, respectively, for the second half of the legislative
term.

The STOA Secretariat is located in the Scientific Foresight Unit (STOA) of the European Parliamentary
Research Service (EPRS). It runs the everyday business and executes the decisions of the STOA Panel, with
the assistance of external experts and trainees when appropriate (see chapter 15).

In 2016, meetings of the STOA Panel and Bureau took place on the following dates in Strasbourg:

 January 21
 March 10
 April 14
 May 12
 June 9
 July 7
 September 15
 October 27
 November 24
 December 15

Agendas and minutes of the STOA Panel meetings are available on the STOA website at:
http://www.europarl.europa.eu/stoa/cms/home/panel_meetings.
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STOA Panel members (2014-16)

STOA Bureau (2014-16)

MairéadMcGUINNESS (EPP, IE)
EP Vice-President responsible for STOA

Paul RÜBIG (EPP, AT)
STOA Chair

Committee on Industry, Research and Energy
(ITRE)

Eva KAILI (S&D, EL)
STOA First Vice-Chair

Committee on Industry, Research and Energy
(ITRE)

Evžen TOŠENOVSKÝ (ECR, CZ)
STOA Second Vice-Chair

Committee on Industry, Research and Energy
(ITRE)
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STOA Panel (2014-2016)1

Jan Philipp
ALBRECHT
(Greens/EFA, DE)

LIBE Committee

Tiziana BEGHIN
(EFDD, IT)

EMPL Committee

Renata BRIANO
(S&D, IT)

ENVI Committee

Carlos COELHO
(PPE, PT)

IMCO Committee

Mady DELVAUX
(S&D, LU)

JURI Committee

Vicky FORD
(ECR, UK)

IMCO Committee

Andrzej GRZYB
(EPP, PL)

ENVI Committee

Danuta
JAZŁOWIECKA

(EPP, PL)

EMPL Committee

Andrew LEWER
(ECR, UK)

CULT Committee

Bogusław LIBERADZKI
(S&D, PL)

TRAN Committee

1 The TRAN Committee only appointed its third member to the STOA Panel in April 2017.
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AntheaMcINTYRE
(ECR, UK)

AGRI Committee

ClareMOODY
(S&D, UK)

ITRE Committee

Momchil NEKOV
(S&D, BG)

AGRI Committee

Marijana PETIR
(EPP, HR)

AGRI Committee

Georgi PIRINSKI
(S&D, BG)

EMPL Committee

Virginie ROZIERE
(S&D, FR)

IMCO Committee

Claudia SCHMIDT
(EPP, AT)

TRAN Committee

Kay SWINBURNE
(ECR, UK)

ENVI Committee

Dario
TAMBURRANO

(EFDD, IT)

ITRE Committee

Cora VAN
NIEUWENHUIZEN

(ALDE, NL)

ITRE Committee

Parliamentary Committees:
AGRI: Agriculture and Rural Development
CULT: Culture and Education
EMPL: Employment and Social Affairs
ENVI: Environment, Public Health and Food Safety
IMCO: Internal Market and Consumer Protection
ITRE: Industry, Research and Energy
JURI: Legal Affairs
TRAN: Transport and Tourism



STOA Annual Report 2016

19

2. STOA activities in relation to eco-efficient transport and modern energy
solutions

2.1. STOA working breakfast | Innovative methodologies in earthquake disaster
mitigation, 27 January 2016

Earthquakes are often devastating in terms of loss of life and environmental
damage. Despite recent scientific developments, earthquakes are still the most
unpredictable and feared natural disasters. Although we cannot predict or
prevent earthquakes from occurring, their effects can be significantly
minimised through effective preventive measures and reduction of
vulnerability. Earthquakes are widespread in Europe, with the most
destructive events occurring in the Mediterranean countries, particularly
Greece, Italy and Turkey, which are in the collision zone between the Eurasian
and African crustal plates.

Given that the short and medium-term impacts of the earthquakes are very
serious in several aspects of life, Member States have tried to establish national
policies and take proper measures in order to minimise seismic disasters. From

its side, the EU supports a number of initiatives and offers a basis for co-operation and
technical evolution in the field. The STOA working breakfast underlined the seriousness of
the seismic risk in Europe, and presented the measures and initiatives that have been taken
at national level regarding earthquakes, as well as the relevant initiatives taken by the EU
institutions and other international organisations.

2.2. STOA workshop | Quantum technologies, 6 April 2016

It is thought that quantum technologies will lead a
new wave of revolutionary developments in Europe.
The STOA Panel, represented by its Chair
Paul Rübig, First Vice-Chair Eva Kaili and Panel
member Cora van Nieuwenhuizen, hosted a
workshop on 6 April 2016 to examine the
opportunities for the European economy and society
made possible by further research and development
in quantum technologies. Close to € 500 million in
EU funding is being invested in research in quantum
technologies. According to Günther Oettinger, EU
Commissioner for Digital Economy and Society,
Europe is in a position to be proud of its
achievements in this field – some of the leading
experts are European.

Henk Kamp, Dutch Minister for Economic Affairs, explained that quantum technologies could help solve
some of the key issues Europe faces today. For example, the development of quantum cryptography has
the potential to make unbreakable codes available, enabling levels of data protection that is unthinkable
today.

In his keynote speech, Professor Alain Aspect from the Institut d'Optique Graduate School, gave a
historical overview of the main developments in quantum technologies over the past century. As he
explained, the first quantum revolution commenced in the early decades of the 20th century and was in
fact a long process, from early concepts to demonstrated technologies. The wave-particle duality allowed

Paul RÜBIG (EPP, AT) © European Union 2016
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us to better understand the structure of the matter (atoms, chemical bonds) and this was crucial in the
development of new inventions such as lasers, optical fibres, transistors and integrated circuits, which
occurred during the first quantum revolution. These discoveries and inventions were made thanks to the
work of key European scientists such as Bohr, Planck, Schrödinger, Curie and Einstein, just to name a few.
He also explained how we are now in the middle of the second quantum revolution, which holds many
future promises, featuring totally new concepts and the deployment of new technologies.

Paolo Bianco, from Airbus, highlighted the opportunities quantum technologies bring to the industry,
especially in relation to new materials, quantum sensors and navigation. For Mr Bianco, quantum
technologies have the potential to improve our current applications, and to change the way we operate,
work, think and live.

Quantum technology will be a game-changer for
computational power, secure internet and energy savings,
Professor Leo Kouwenhoven, from QuTech, noted.
Existing Information Technology systems consume vast
amounts of energy. Quantum computing promises to
save energy to a factor of 1019, and the resulting increased
energy efficiency will help to better protect the
environment. It can also help in the handling of big data
for sequencing genomes and in drug development by
solving quantum chemistry problems. Other impacts that
have not yet been predicted are likely.

Can Europe take the lead?

The panellists agreed that time was essential and that Europe needs to act now to benefit from these
technologies. They also made some practical suggestions as to how Europe can advance with quantum
technologies.

Alongside strong involvement and support from European institutions, more industries need to take up
quantum technologies and develop them further, so that their potential can be better exploited, argued
Professor Alain Aspect. Trevor Cross, from e2V, stressed that support for the innovation process is
required to take science from the laboratory to practical demonstrations. Cooperation between industry
and academia needs to be encouraged and funded, also the legal barriers causing delays and gaps between
the two need to be addressed, was the opinion of Professor Kai Bongs, from the UK National Quantum
Technology Hub in Sensors and Metrology. This was echoed by Cora Van Nieuwenhuizen, who added
politicians to the equation, urging them to keep a close eye on developments, which would help them to
understand and support the process. Professor Tommaso Calarco, from Integrated Quantum Science and
Technology, Ulm, agreed that policy-makers need to be kept informed about the benefits of quantum
technology.

Closing the event, Vladimir Šucha, Director-General of the EC’s Joint Research Centre, highlighted how
Europe’s past record of seizing opportunities for the development of new and disruptive
technologies has not been optimal and called for political and industrial courage in order to
make progress. Eva Kaili concluded that comprehensive European synergy for quantum
research and innovation was needed for genuine advancement in the field.

Günther OETTINGER (EC) © European Union 2016
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2.3. STOA Technology Assessment project | Sources and instruments on financing
new transport infrastructure projects

Lead Panel members: Paul RUBIG, Boguslaw LIBERADZKI, Claudia SCHMIDT
Project duration: Started in December 2016; expected to end in September 2017.
Relevant for EP committees: TRAN, REGI, ITRE

The purpose of this STOA project is to examine the situation in the EU and its Member States with regard
to the financing of new technologies for enhancing transport infrastructure in cross-border areas.

The question that comes forward concerns the suitability of European Grouping on Territorial
Cooperation (EGTC) as an innovative legal tool to plan and implement cross-border investment that could
enhance the technological infrastructure of cross-regional transport especially when the investment plans
exceed the budget of European Territorial Cooperation (ETC) and do not constitute part of the Trans-
European Transport Network (TEN-T) network. In other words, the study should identify and highlight
the strategic potential of EGTC as a means to strengthen long-term investment in the field of transport
from a technological point of view, so as to reinforce links between cities, businesses and people on both
sides of the border and facilitate the better planning of cross-border infrastructure and facilities.

The possibilities for creating a new cross-border multi-level governance narrative include greater financial
opportunities in the form of a public/private EGTC as a possible tool that may be useful when carrying
out investments and for developing cross-border elements of transport infrastructure. The study should
present the state of play of the relevant legislative and policy framework, including the various technical
and regulatory barriers, before assessing in detail the suitability of various technologies.

The study will also examine technological trends in the field of intelligent transportation systems that
focus on regional interoperability and on the convergence between tolling and Intelligent Transport
System (ITS) operations, including transponder unit technologies, license plate recognition systems,
emerging smartphone apps, innovative financing and road user charging and the growing use of social
media to deliver tolling agency messaging, from routine marketing to life-saving emergency information.

Moreover, the study will examine the so-called “hybrid” infrastructure or the integration of IT with
traditional infrastructure and pay particular attention to high-speed networks and the adoption of
emerging technologies, such as road sensors, real-time tracking systems, vehicle-to-vehicle applications
and intelligent traffic management technologies. Furthermore, the study will also cover the
environmental, social and employment aspects and effects of these particular technological trends in the
EU.

Key deliverables include: (1) interim report, (2) workshop, (3) final report, (4) Draft Options Brief, (5)
presentation to the STOA Panel, and (6) presentation to one or more relevant EP Committees.
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2.4. STOA Technology Assessment project | Decarbonisation and energy resilience
in Europe

Lead Panel Member: Evžen TOŠENOVSKÝ
Project duration: Started in December 2016; expected to end in December 2017.
Relevant for EP committee: ITRE

The EU has set ambitious climate and energy goals, among others in its Energy Union package and Energy
2020 strategy. (20% renewable energies by 2020, 27% by 2030, as well as a political commitment to become
a world leader in renewables). It has outlined even more ambitious goals in its “Energy 2050 Roadmap”.
These goals, set at EU level, are part of a wider global effort to fight climate change, including a wide range
of activities and initiatives at Member State level. The main objective of this study is to obtain an overall
picture of what technology options we have available, and how to best combine them to drive
decarbonisation efforts and ensure the resilience of the energy system in Europe in the medium to long
term.

The study will include: an overview of key technologies and policy instruments that are currently being
used to drive decarbonisation strategies; an overview of key future technologies and policy options that
need to be developed in order to sustain the decarbonisation in the medium to long term, including an
analysis of their interrelation and of the time horizon in which they will become available, with a view of
ensuring maximum resilience of the energy system at all times; and an overview of the impact and
potential synergies of decarbonisation efforts with other policy areas.

In the course of the project, there will be one expert workshop and an interim presentation to the STOA
Panel in Strasbourg. Its final deliverables include comprehensive reports and summary briefings.
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3. STOA activities in relation to sustainable management of natural resources

3.1. STOAworkshop |Wastemanagement, a key player in the transition to a circular
economy, 15 June 2016

As the EU and its Member States are seeking ways to reduce and better
manage their waste, it was considered a good time to examine the current state
of play and future direction of waste management in Europe. On 15 June 2016
STOA hosted this workshop in relation to the ongoing study on waste
management and circular economy. The event was chaired by MEP and First
STOA Vice-Chair Eva Kaili, and brought together experts from academia,
industry and NGOs. The study should be published in the first half of 2017.

In Europe 600 million tonnes of waste materials are lost every year. The sheer
scale of this waste cries out to be tackled. To make sure the EU capitalises on
this potential, the EC has adopted a proposal on ‘Circular Economy’ in
December 2015. With this approach, Europe should move away from the
current ‘take-make-use-throw away’ practice to a closed loop of product
lifecycles by encouraging recirculation of materials and products. In her introductory remarks, Ms Kaili
pointed out that there are countries and sectors on the right track to reach the targets set for 2030, but the
key challenge was how to disseminate their good practices so that other countries and sectors could
benefit.

Waste volume versus value

Johan Van Dessel from the Belgian Building Research Institute (BBRI) explained that Belgium recycles
more than 90% of waste produced by its construction and demolition sector. This was achieved by
introducing dumpsite bans and running pilot projects to demonstrate the quality of recycled aggregates,
coupled with well thought-out policy frameworks. However, some of the challenges remain and include
growing volumes of waste, uneven quality of materials due to contamination, the availability of
technologies enabling more efficient recycling, and value-creation in competitive markets. Ton Bastein,
from the Netherlands Organisation for Applied Scientific Research (TNO), explained how the Dutch
biowaste sector is assessing circular value for biobased waste, as the Netherlands seeks to identify
processes leading to an increased value for recycled materials and the best opportunities for using them.

Landfill
On average, the EU Member States still landfill almost half of the total waste generated, which is well
above the 2030 target of 10%. Nathalie Buijs, representing the European Federation of Waste Management
(FEAD), said that only waste for which there was no economically feasible or environmentally sound
recovery or recycling operations should be landfilled. Besides binding landfill diversion targets at EU level
and close monitoring of performance, measures such as eco-labelling rules, minimum green procurement
requirements and reducing VAT for secondary raw materials are also needed to drive the diversion from
landfilling, as well as the exchange of best practices between the frontrunners and those lagging behind.
Calling for limits to landfilling for all types of waste, not just municipal waste, which accounts only for a
small share of total waste, Vanya Veras, from Municipal Waste Europe, further stressed the importance of
communication with the public in carrying out effective waste management projects. How waste is
collected has a substantial impact on recycling rates: up to 80% of the material is recycled when segregated
collection systems are used in comparison to less than 25% when the waste is collected mixed.
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Incineration

Technologies such as incineration and waste-to-energy are widely used in some Member States, but this
means less waste is recycled or re-used. How can Circular Economy initiatives and Member State and EU
energy strategies work hand in hand? Marie Münster, a researcher in energy systems from the Technical
University of Denmark, highlighted the benefits of thermal gasification, anaerobic digestion and
incineration in the energy sector. She explained that there would always be amounts of waste that could
not be recycled, in which case we should look towards energy recovery.

Avoid generating waste in the first place

This seems easier said than done, not only because waste prevention requires behavioural change which
is more challenging to implement than technological change. There are also countries with
high recycling rates, but also those with high rates of waste generation per capita. Ferran
Rosa from Zero Waste Europe said that waste prevention policies could include introducing
a cap on residual waste and EU-wide objectives and targets on food waste, marine litter and
waste generation, as well as on toxic and non-recyclable items.

3.2. STOA Scientific Foresight project | Precision Agriculture and the future of
farming in Europe

Lead Panel member: Mairéad McGUINNESS
Project duration: Started in December 2015; technical briefing papers published in July 2016;
final report published in December 2016.
Relevant for EP committees: AGRI, ENVI, ITRE, CULT

Global agriculture will face major challenges in the years
to come: rapid world-wide population growth, climate
change, an increasing demand for energy, resource
shortages, accelerated urbanisation, dietary changes,
ageing populations in rural areas in developed countries,
increased competition on world markets, as well as lack
of access to credit and land grabbing in many developing
countries.

At the same time, agriculture in Europe and other parts of
the world is at an important crossroads. The increasing
digitalisation of agricultural practices makes it possible to

produce plant and animal products with ever-higher efficiency and ever lower environmental impact.

The aim of this study was to identify legislative pathways towards an efficient agriculture in the EU and
a skilled workforce in the EU farming sector. According to the latest developments in modern agriculture,
the study focused on the following topics:

1. Agricultural production in the EU;
2. Business models of farming in Europe;
3. Trends in Precision Agriculture (PA) in the EU;
4. The economics and governance of digitalisation, and PA;
5. Environmental impact of PA, and
6. Skilled workforces and PA.

The project aimed to give Members a clear idea of the link between, on the one hand, alternative futures,
related uncertainties and risks of PA in the long term and, on the other hand, strategies that can be
implemented to deal with change in the short term. Therefore the project looked beyond today’s
perspectives and mapped alternative paths into 2050, focussing on social concerns regarding future PA.
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For doing so, the project reflected on social and societal impacts of PA, its uptake by farmers and the
respective education development, and identified potential future impacts of PA and related technologies
until 2050. The main factors and issues identified were covered in a diverse set of possible n see
opportunities and concerns in the area of PA in Europe.

Main outcomes
The main conclusions of interest to EU policy-making drawn from this foresight exercise are:

1. PA can make a significant contribution to food security and safety: PA already offers technology
solutions for producing more with less, and it will enhance food safety and plant health.

2. PA can promote more sustainable ways of farming: key PA technologies are already in use with
positive impacts on the environment; and PA will generate sustainable productivity gains.

3. PA will trigger wider societal changes: PA technologies are already widely available, but their uptake
is still low; PA will influence work practices and life conditions on the farmland, and new farming
business models are on the rise.

4. PA requires the learning of new skills: technological, environmental and managerial skills.
5. The wide diversity of agriculture throughout the EU, particularly regarding farm size, types of

farming, farming practices, output and employment, presents a particular challenge for European
policy-makers. European policy measures should therefore take into account that opportunities and
concerns around PA can vary greatly from one Member State to another.

Within this project, the following events took place:

‒ 1 June 2016: STOA breakfast on PA, during which six briefing papers were presented by the experts,
followed by a discussion with the Members; on the same day, brainstorming workshop on the impacts
of PA in the EU, involving a diverse range of stakeholders;

‒ 12 July 2016: Brainstorming workshop, exploring four diverse future scenarios on
possible opportunities and concerns regarding PA in Europe;

‒ Presentation and discussion of the study findings in the STOA Panel meeting of 27
October 2016.
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4. STOA activities in relation to the potential and challenges of the Information
Society

4.1. STOA Technology Assessment project | Language equality in the digital age

Lead Panel member: Evžen TOŠENOVSKÝ
Project duration: Started in June 2016; final report published in March 2017.
Relevant for EP committees: ITRE, CULT

This STOA project focuses on how to overcome language barriers across
Europe and analyses the reasons for the language gap between English
and other languages, as well as the economic, social and linguistic
consequences of this gap and its impact on the Digital Single Market
(DSM).

While multilingualism is one of Europe’s greatest assets, it is also one of
the most substantial challenges for the creation of a truly integrated EU.
Around 80 languages are used in the EU, and language barriers have a
profound effect, not only on the establishment of a common European
identity, but also on worker mobility and cross-border e-commerce, trade
and public services.

In the context of this project, STOA organised on 10 January 2017 a workshop, which was chaired by
Algirdas Saudargas (EPP, Lithuania) and moderated by Maite Melero, Senior Researcher and Associate
Professor at GLiCOM, the Computational Linguistics Research Group at the Universitat Pompeu Fabra,
Barcelona. The project outcomes were then presented to a joint ITRE/CULT Committee meeting on
25 January 2017, and to the STOA Panel on 16 February 2017.

The study, published in March 2017, charts the emergence of new technological advancements, based on
increased computational power and access to big data, through which Human Language Technologies
(HLT) can contribute to overcoming language barriers. Recognising there was no single policy that can
help the EU break the existing language barriers, the authors propose a combination of 11 different policy
options that can be grouped into, inter alia: research policies to refocus and strengthen research in HLT
through the Human Language Project, and to bridge the technology gap between European languages;
industry policies to foster and support the development of investment instruments and accelerator
programmes targeting HLT start-ups; market policies to raise awareness of the benefits for companies,
public bodies and citizens of the availability of online services, contents and products in multiple
languages, and promote the automated translation of e-commerce websites of European SMEs; and public
service policies through which public procurement of innovative technology and pre-commercial public
procurement could encourage the translation of national and regional public websites and documents to
other EU languages using HLT.

As a follow-up to its publication, the co-chairs of the EP Minority Intergroup have invited
STOA to present the study in their meeting on 15 June 2017.

4.2. STOA Technology Assessment project | Cybersecurity in the
Common Security and Defence Policy

Lead Panel Member: Virginie ROZIERE
Project duration: Started in October 2016; final report published in May 2017.
Relevant for EP committees: AFET, SEDE
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In recent years, cyber-attacks on a serious scale have become
a matter of concern to EU Member States, due to the threat
they can pose to national security, but also as a potential
foreign policy and military tool to be added to existing
options in their arsenals. While international law is still
struggling with defining norms on state actions in
cyberspace, the latter is now increasingly viewed as a fifth
domain of warfare.

The Committee on Foreign Affairs (AFET) asked STOA to
commission a Technology Assessment study on this issue. This project will analyse risks, challenges and
opportunities related to cyber-defence policy. It will also attempt to identify specific policy options for
measures at EU level in order to achieve cyber-resilience, develop a cyber-defence policy and capabilities
related to the EU Common Security and Defence Policy (CSDP), develop the industrial and technological
resources for cyber-defence, and establish a coherent international cyber-space policy for the EU with a
view to promoting core values.

The project findings, presented to the Subcommittee on Security and Defence (SEDE) in March 2017 and
to the STOA Panel in April 2016, are intended to form the basis for a political assessment of possible
measures to be taken in order to: (i) improve the EU's ability to react to cyber-crises in a foreign and
security policy context, (ii) improve strategic decision-making, and (iii) enhance the resilience of critical
communication and information networks. Finally, the study should develop concrete policy options for
measures to be considered by EU Institutions and Member States.

4.3. STOA Technology Assessment project | E-public, e-participation and e-voting

Lead Panel Member: Tiziana BEGHIN
Project duration: started in June 2016; expected to end in May 2017.
Relevant for EP committees: LIBE, AFCO

In recent years, the increasing citizens' distrust and disaffection towards representative institutions,
recorded by a plurality of political surveys and studies and coupled with the worrisome falling electoral
turnout trend in many EU Member States, appear to signal a major crisis of the representation system as
a whole. They weaken the democratic society, insofar as the strength of a democracy is the direct result of
the widespread, confident support of citizens, objectively expressed by trust and participation.

On the other hand, the growing diffusion of Information and Communication Technology (ICT) tools and
social media increases the chances for citizens' involvement in the decision-making processes and, more
generally, in political life. The concept of democracy is constantly evolving and nowadays it cannot be
solely reduced to the instant when the elector casts his or her vote.

The general objective of the study is to investigate the existing technical options that can be used to increase
participatory and direct democracy in the EU (EP, national and regional parliaments, town councils,
boards of public institutions etc.). Several experiments carried out throughout Europe and the world
demonstrate that it is possible to introduce e-participation and e-democracy tools.

The study will specifically focus on previous positive experiences that can be used as reference models.
The focus should be on online platforms and other interactive tools that allow citizens' direct participation
and involvement in decision-making processes. Furthermore, the study will investigate how these tools
could support an EU-wide public sphere increasing the space for citizens' engagement.
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5. STOA activities in relation to health and new technologies in the life sciences

5.1. STOA working breakfast | A European approach to human enhancement,
16 February 2016

Science and technology continue to provide more and more means to influence
human bodily functions, both mental and physical. Such forms of ‘human
enhancement’, in particular ‘human enhancement technologies’, are being used
or developed, or are envisioned in several fields of applications as diverse as
assistive technologies for disabled people, pharmacology, military research,
reproductive medicine and sports.

Human enhancement is thus a phenomenon linking a range of technologies that
at first sight appear very different. There is also an ongoing political, social and
ethical discussion of human enhancement. Such discussion has not only become
a fashionable topic in certain circles, but the literature on it has reached a critical
mass, qualifying it as a major topic of ethical research.

The subject was discussed in a working breakfast organised the 16 February 2016 in the European
Parliament. The event was prepared in collaboration with the European Brain Council, an alliance of all
major European stakeholders interested in the brain and its health.

This STOA meeting, chaired by Paul Rübig, MEP and STOA Chair, discussed the distinction between
therapy and human enhancement. This distinction is usually part of the arguments for or against allowing
technological intervention in the human body or mind. Therapy is often defined as the attempt to restore
a certain condition (e.g. normality, sanity, health), whereas human enhancement is regarded as
transcending these boundaries. These issues were discussed mainly from the perspective of
bioethics and with regard to doping, the non-therapeutic use of drugs and cosmetic surgery.
The meeting also addressed new human enhancement technologies, mainly based on
innovative neuro-technologies and ICT applications, which have attracted strong public and
political attention.

5.2. STOA workshop | Brain Awareness Week ‒ The importance of research in
neuroscience, 15 March 2016

Diseases relating to the brain are far more common than they are often
perceived to be. They have a significant impact on the life of many people in
terms of limiting their day-to-day activities and constraining their ability to
participate in society. Approximately one-third of the population of Europe is
affected by at least one brain disorder. Moreover, a recent economic analysis of
the impacts of brain diseases in Europe estimated a total cost of € 800 billion,
comparable to the combined cost of cardiovascular diseases, cancer and
diabetes took together.

Brain diseases are particularly common within the elderly population and the
prevalence of neurodegenerative diseases, such as Alzheimer’s and Parkinson’s
disease, in people older than 65, has increased dramatically. Dementia currently
affects an estimated 10 million EU citizens. It is imperative therefore to advance

our understanding of the pathophysiological mechanisms of nervous system disorders and create
opportunities for new therapeutic tools.

Brain Awareness Week is the global campaign to increase public awareness of the progress and benefits
of brain research. Every March, Brain Awareness Week unites the efforts of partner organisations
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worldwide in a celebration of the brain for people of all ages. Activities include lectures on brain-related
topics; open days at neuroscience labs; exhibitions about the brain; social media campaigns; displays at
libraries and community centres; classroom workshops and more.

During the Brain Awareness Week 2016, STOA organised a workshop in collaboration with the European
Dana Alliance for the Brain, an organisation committed to raising public awareness and understanding of
why brain research is so important.

The event, chaired by Paul Rübig, MEP and STOA Chair, featured a keynote talk by Richard Morris from
the University of Edinburgh. He said that brain research is important for two separate but linked reasons.
First, understanding the brain is one of the ‘grand challenges’ of science akin to understanding the
universe or deciphering the human genome. Second, brain disorders comprise the largest unmet health
needs facing the citizens of Europe. He added that Europe currently has considerable expertise in

neuroscience, universities, research centres and the pharmaceutical/biotech communities,
with numerous efforts being made to link researchers in order that they can focus more
effectively on common problems. He concluded that a growing number of young researchers
are becoming interested in neuroscience and this reflect the vibrancy of brain research across
Europe.

5.3. STOA workshop | Investing in health in low and middle-income countries, 19
April 2016

For a long time economic development (which ensures rapid access to
healthcare, less exposure to environmental hazards, better access to clean
water, better preventative behaviour patterns etc.), was considered a
precondition for creating improvements in health. The policy implication of
this vision was that decision-makers (particularly in poor settings) felt it made
little sense for them to prioritise investing in health. This was as they viewed
the investment in economic development as a greater priority, and one which
would lead to better health in the long run.

This notion has been turned around in recent years, showing that health
spending is an important determinant of health outcomes. Expanded health
coverage (particularly through higher levels of publicly funded health
spending) results in a lower child and adult mortality, with the beneficial effect
on child mortality being larger in low and middle-income countries.

A major increase in the resources allocated to the health sector from international organisations will be
crucial over the next few years. In addition, most low and middle-income countries should mobilise extra
domestic resources for health and make cost-effective use of these resources.

In the context of the recent global financial crisis, the overall aid budget decreased and falls far short of
even conservative estimates of what is currently needed to improve the current health situation in low and
middle-income countries. Strong evidence shows that investing in broader health coverage can generate
significant advances in terms of population health. Therefore, the international community should assist
low and middle-income countries in moving towards broader health coverage over the coming years.

The STOA workshop, chaired by Carlos Coelho, MEP and STOA Panel member, examined some of the
major problems of the health system in low and middle-income countries, such as the shortage of the

health workforce, the global burden of infectious diseases and the condition of women and
children’s health. It also investigated the most useful instruments for the financing of health
systems in low and middle-income countries and what support can be provided by the EU
on this matter.
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5.4. STOA working breakfast | Solving antibiotic resistance, 28 April 2016

Currently, antibiotic resistance is an issue in Europe and it could become much
worse; it is also an even more serious problem in developing countries. A
STOA working breakfast of this issue was organised on 28 April. The meeting
was chaired by Paul Rübig, MEP and STOA Chair.

Several recommendations emerged from the meeting. These include:
(i) the better use of current antimicrobials in Europe and worldwide is
essential; (ii) novel antimicrobials are urgently needed to treat multi-resistant
microbes; (iii) pharmaceutical companies will not, on their own, set up
programmes to tackle antimicrobial resistance, because there is presently a
predicted negative return on investment for new antimicrobials; (iv) there is
thus an urgent need for a consortium to be created, involving pharmaceutical
companies, academia, research centres, the EC, and EU Member States to

provide leadership and funding to tackle this problem.

This consortium should set up one to three major centres (dedicated buildings, staff and
equipment) focused on medicinal chemistry research in fields including
antibacterial/antimicrobial/anti-infective development. The centres should tackle several
disease areas in order to ensure continuity of funding and a critical mass of activity.

5.5. STOA workshop | Paediatric research in Europe, 29 June 2016

Approximately one in seventy children face critical illness or injury each year
in Europe. While there has been a substantial improvement in the survival rates
of critically ill children in the EU Member States over the past three decades,
more can be done. Opening the workshop, MEP and STOA Chair Paul Rübig
noted that standards of care need to be raised in Europe. The event was co-
organised with the European Society of Paediatric of Neonatal Intensive Care
(ESPNC) and moderated by Professor Peter Rimensberger, from the European
Critical Care Foundation (ECCF).

Leading experts in the field addressed the workshop, including Professor Dan
Longrois, board member of ECCF and chair of the (French) National
Anaesthesiologists Societies Committee. Professor Longrois explained that
ECCF focuses on improving treatment at that crucial point in time when it can

make a ‘critical’ difference to mortality and morbidity. Paolo Biban, from the World Federation of
Paediatric Intensive and Critical Care Societies and Verona University Hospital in Italy, underlined that
appropriately trained and equipped staff, and specially designated facilities, where parents are constantly
involved, are vital to the care of critically ill children.

Shelley Marsh, a parent representative from the Paediatric Intensive Care Families Group, made a deeply
moving speech, sharing her own experience as a mother of a child in intensive care. Highlighting the
challenges her family faced, and the support they received, Ms Marsh brought the issues vividly to life,
explaining how specialist staff across four intensive care units saved her daughter’s life. Joe Brierley,
Medical President of ESPNIC and consultant in Paediatric Intensive Care and Bioethics at Great Ormond
Street Children’s Hospital, examined the dangers of sepsis. He explained that cases of
European children with sepsis report mortality rates of 10-20%. The risks of severe sepsis
increase due to factors such as chemotherapy and lack of immunisation. Dr Brierley urged
better education regarding the dangers and symptoms of sepsis for both healthcare
professionals and parents.
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The differences in quality of paediatric intensive care across Europe are unwarranted and, to fix the
situation, real-world data is needed, according to Professor Hazelzet, Chief Medical Officer of Erasmus
University. He also stressed that improving patient outcomes requires the gathering of data. Paul Rübig,
reiterated the importance of research in advancing the treatment of critically ill children and called for
greater collaboration between researchers and policy-makers to help improve the outcomes.

5.6. STOA workshop | Food-related health risks and technologies to increase food
safety, 20 October 2016

There is a common expectation in the EU that food is safe, and, in general, this
expectation is met. Food safety depends on many factors. Much of the shared
responsibility lies with the agricultural sector and the processed-food
industry, to ensure that reliable procedures are in place to produce
consistently safe primary produce and processed foods. Part of this
responsibility also lies with food outlets and consumers, to ensure food is
handled and prepared in ways that do not introduce new risks. The range and
diversity of food available to consumers has greatly expanded in recent
decades, as has consumers’ interest in food matters, including food safety.

As a result, the amount of advice on healthy food choices has also expanded;
maintaining the safety of food requires constant vigilance by government,
industry and consumers. In recent years, new technologies have expanded the
opportunities to increase food safety. Assessments of food safety need to be based on sound scientific
evidence, so that consumers can remain confident about the safety of the food supply.

The STOA workshop was chaired by Momchil Nekov, MEP and STOA Panel member, and
raised awareness about and discussed the essential role of the EU in supporting food safety
and what actions stakeholders – consumers, policy-makers, researchers, media – can take to
increase food safety in Europe.

5.7. STOA working breakfast | Vaccine R&D in Europe, 8 November 2016

Today, life expectancy in Europe exceeds 80 years. This is quite new in the
history of our species - for most of the 3 million years of our evolution, we had
a life expectancy of approximately 30 years. The spectacular increase is mainly
due to the conquest of infectious diseases by vaccines, hygiene and antibiotics.
Just a century ago, in 1900, life expectancy was 47 years and people died from
diphtheria, tetanus, smallpox, pertussis, measles, poliomyelitis and typhoid
fever, but to name a few diseases.

Overall, vaccines have done and continue to do an excellent job in eliminating
or reducing the impact of infectious diseases. However, despite the huge
progress made in past decades, there is still work to be done: for some important
diseases we do not have a vaccine yet, and for others, currently available
vaccines are not good enough.

Several challenges and unmet needs still remain and require an urgent effort in vaccine research and
development: emerging infectious diseases, infectious diseases linked to poverty, bacteria resistant to

antibiotics and non-communicable diseases such as cancer. For decades, Europe has been a
leader in developing new vaccines. Continuous support to research and innovation and
close collaboration between science and industry are key to keeping this prominent role in
the world.
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This is not only in the interest of Europe’s and the worlds’ health, but also in the interest of creating and
sustaining high-value jobs in Europe. The aim of the working breakfast, chaired by Paul Rübig, MEP and
STOA Chair, was to raise awareness about and discuss the essential role of the EU in supporting research
into vaccine technologies. During the event was emphasised the need for a more effective European
strategy in bridging the gap between research knowledge and its practical implementation by industry.

5.8. STOA workshop | Understanding the human brain - A new era of big
neuroscience, 29 November 2016

Decoding the human brain remains one of the greatest scientific challenges of
our time. On 29 November 2016, STOA hosted a workshop at which
representatives from some of the world’s leading brain initiatives presented
their work and discussed the future of neuroscience projects across the globe.

The event put the spotlight on three major initiatives: (i) the EU Future and
Emerging Technologies Flagship Human Brain Project (HBP), which focuses
on developing a European Research Infrastructure for advancing brain
research; (ii) the US Brain Research through Advancing Innovative
Neurotechnologies (BRAIN) Initiative, which focuses on the development of
new technologies for recording brain circuit activity; and (iii) the Japan
Brain/MINDS Project, whose aim is to understand the cellular and circuit
basis of behaviour. Representatives from each initiative gave an overview of

their project, its status, achievements and cooperation opportunities.

The event, chaired by Second STOA Vice-Chair Evžen Tošenovský, MEP, and moderated by Maurizio
Corbetta, from the University of Padova, began with an introduction by Roberto Viola, Director-General
of the European Commission’s DG CONNECT.

The STOA workshop added momentum and ideas to the ongoing discussions about
strengthening collaboration among the international brain initiatives in neuroscience
research, as a way of enhancing the benefits that such research could bring to individual
citizens and society as a whole.

5.9. STOA Technology Assessment project | Human health implications of organic
food and organic agriculture

Lead Panel Member: Momchil NEKOV
Project duration: Started in January 2016; final report published in December 2016.
Relevant for EP Committees: ENVI, AGRI

Despite strong public interest in the subject, very few studies directly investigate the effect of organic food
on human health. To help fill this gap, STOA commissioned a study to review scientific evidence regarding
the impact of organic food on human health. The development of environmentally sustainable and healthy
food systems is an international priority, and this report discusses how organic food and organic
agriculture can contribute, from the point of view of public health.

The study analyses the following aspects of organic food and organic agriculture:

‒ health effects of organic food in humans;
‒ organic food consumption and sustainable diets;
‒ experimental in vitro and animal studies;
‒ the role of pesticides;
‒ the production system and the composition of plant foods;



STOA Annual Report 2016

33

‒ the production system and the composition of animal foods; and
‒ the problem of antibiotic resistance.

The study was presented to the STOA Panel, in November 2016 in Strasbourg, by two of the authors: Axel
Mie, from the Karolinska Institutet in Stockholm, and Philippe Grandjean, from the University of Southern
Denmark, Odense -the full team of authors included experts from universities and research organisations
in Sweden, France, Denmark and Poland. During the presentation, Professor Mie highlighted indications
from epidemiological studies that organic food may reduce the risk of allergies and obesity, but noted that
the evidence is not conclusive. Animal experiments suggest that identically composed feed has a different
impact on the development of animals, according to whether it comes from organic or conventional
production. However, it is not currently possible to conclude from these experiments that either
production system delivers the healthier food. Professor Grandjean noted that epidemiological studies
point to the negative effects of certain insecticides on children’s cognitive development at current levels of
exposure. Such risks can be minimised with organic food and by introducing non-pesticidal plant
protection in conventional agriculture.

In their presentations, the authors also argued that tough restriction of antibiotics in organic animal
production serves to minimise the risk of development of antibiotic resistance in bacteria. In the EU, more
antibiotics are used in animals than in humans and the development of resistance presents a major public
health threat. The authors underlined that there are few compositional differences between organic and
conventional crops. There are indications that organic crops have a lower cadmium content than
conventional crops, which is highly relevant from a public health perspective, but knowledge gaps remain.
On the other hand, while organic milk has a higher content of omega-3 fatty acids compared to
conventional milk, the nutritional importance of this difference seems to be small. Similarly, slight
differences in the content of nutrients and other beneficial compounds between organic and conventional
plant foods are probably of low relevance for human health.

In conclusion, the authors highlighted that the ultimate interest should not be in the question
as to whether organic or conventional food is healthier, but rather how we can use this
knowledge to shape future healthy food systems.

5.10. STOAScientific Foresight project | Additive bio-manufacturing: 3D printing for
medical recovery and human enhancement

Lead Panel Member: Dario TAMBURRANO
Project duration: Started in October 2016; expected to end in February 2018.
Relevant for EP Committees: ITRE

Additive manufacturing (or 3D printing) has developed in capability and accessibility in recent years.
Applications of 3D printing for health and medicine are eagerly anticipated. These include biological
implants such as organs and tissues, nutrients, drugs and their delivery mechanisms, equipment such as
surgical knives and drilling guides, materials for research, development and training, and personalised
prostheses, supports and exoskeletons.

The above applications may be adapted for non-medical interventions, e.g. aesthetics or human
enhancement. We may also see development in DIY ‘biohacking’. These possibilities raise several ethical
questions, including equity of access, definitions of recovery and enhancement (and, thus, of normality),
public health, responsibility, liability and standards.

This project is assessing potential impacts, technical barriers, regulations, safety standards and
social/ethical concerns associated with these applications. The first phase has started, comprising a wide
review of trends in 3D printing for medical recovery and human enhancement as well as several interviews
with experts in the field.
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In the second phase, the project will focus on more specific examples of bio-3D printing to examine their
implications over the next ~35 years, with a particular focus on their links with specific policy areas. In the
course of the project, there will be two expert workshops and an interim presentation to the STOA Panel
in Strasbourg. Its final deliverables include comprehensive reports and summary briefings, as well as a
video briefing.

5.11. STOA Scientific Foresight project | Assistive technologies for the inclusion of
people with disabilities in society, education and jobs

Lead Panel Member: Ádám KÓSA2

Project duration: Started in February 2016; expected to end in June 2017
Relevant for EP Committees: EMPL, PETI, IMCO

This project examines trends in assistive technologies (ATs) and their impact on disabled people and their
environment, as well as their use by other citizens. It focusses upon three categories of disability: deaf and
hard of hearing, blind and visually impaired, and autistic spectrum disorders. The first phase of the project
included a comprehensive review of these three disabilities, of the assistive technologies that are available
or under development, and of the regulations that apply in the area. It also included several interviews
with experts on the topic and a large-scale survey of disabled users and non-users of assistive technologies.
The interim outcomes were presented to the STOA Panel in December 2016.

In its review of the technologies, the study has found that ATs for blindness and visual impairment are
more advanced and numerous than other ATs. Most ATs aim to restore the autonomy of disabled persons.
While there are a range of low-tech to high-tech ATs, most are ‘medium-tech’, and often differ very little
from mainstream technologies. Key trends identified include that the distinction between ATs and
mainstream technologies disappears as attitudes to disabilities and technologies both change, and that
ATs converge with prosthetics, opening a myriad of legal, ethical and social issues. The trend towards
increased autonomy of people with disabilities is promising in many respects, but could also bring risks
of isolation and social indifference. The review of regulation in the field of ATs focussed upon four
countries, which represent several dimensions of European diversity: Germany, Hungary, Portugal and
Sweden. It found varying levels of compliance with the United Nations Convention on the Rights of
Persons with Disabilities (UNCRPD), identifying a number of positive examples and good practices, as
well as difficulties and bottlenecks.

While several laws (e.g. national anti-discrimination laws) seem to be well integrated into the existing
national-level legal systems, the study found major gaps in everyday practice and significant variations
within and between countries. The survey of citizens from the three disability groups included 373 users
and non-users of ATs, and aimed to understand more about their perceptions of and needs for ATs. The
labelling of ATs as medical or mainstream devices is found to be a contested area with consequences for
the perceived ‘value’ of a device, their level of accessibility and the regulatory measures that apply to
them. The study found substantial variation in the perceptions and needs of users (and non-users) of ATs,
depending upon the disability, although all groups expressed a broadly open and optimistic attitude
towards new and emerging technologies.

The second phase of the project is currently underway. This includes an exercise to explore the range of
possible future impacts of the development of ATs for people with and without disabilities, and the
development of scenarios and policy options.

2 Although Mr Kósa was not a Panel member, he was exceptionally accepted in the place of Danuta Jazłowiecka.



STOA Annual Report 2016

35

6. STOA activities in relation to science policy, communication and global
networking

6.1. STOA Scientific Foresight project | Ethics of Cyber-Physical Systems

Lead Panel Member: Mady DELVAUX-STEHRES
Project duration: Started in September 2015; final report published in July 2016.
Relevant for EP committees: AGRI, EMPL, IMCO, ITRE, JURI, INTA, LIBE, TRAN

Cyber-Physical Systems (CPS) are defined as technical systems of
networked computers, robots and artificial intelligence that interact
with the physical world. The Scientific Foresight study on ‘Ethical
aspects of cyber-physical systems‘, seeks to prepare Members for
possible future developments in the area of robotics. The study
examines the ways in which robots could soon become part of our
society, to help Members anticipate any legislative challenges.

The foresight study was launched by STOA upon the request of the
Committee on Legal Affairs (JURI) to provide evidence to the
Working Group on legal questions related to the development in
robotics, chaired by Mady Delvaux, MEP. The group examined the
future needs for civil law rules in connection with robotics and
artificial intelligence. The debates in the Working Group were fed
into the report on ‘Civil law rules on robotics’ adopted by the EP on 16 February 2017, with Ms Delvaux
as rapporteur (2015/2103(INL)).

The study was carried out in three phases:
1. In the initial ‘technical horizon scan’ phase, key technical developments and trends were described

and the respective societal, ethical and other impacts were identified. The application areas covered
were CPS for: (i) people with disabilities and for daily life; (ii) healthcare; (iii) agriculture and the food
supply; (iv) manufacturing; (v) energy and critical infrastructures; (vi) logistics and transport; and
(vii) community security and safety. The analysis looked into the social, technological,
environmental, economic, political/legal, ethical and demographic aspects of CPS applications.

2. A subsequent phase identified possible future impacts and concerns. After a first analysis of possible
impacts of the trends, bringing together technical experts and social scientists, a set of exploratory
future scenarios was developed to guide a more in-depth analysis of the possible future concerns
related to CPS.

3. A ‘legal backcasting’ phase identified areas of legal concern and the respective legal instruments that
may need to be modified or reviewed. In this phase, the outcomes from the previous steps were
transformed into a forward-looking instrument for the European Parliament, the parliamentary
committees and the Members of the European Parliament.

Overall conclusions of the study

Exploring the future effects of CPS shows that they could have considerable impacts on various areas in
our personal and professional lives. The deployment of interconnected autonomous working machines in

complicated data environments touches upon a number of legal areas, such as accountability,
liability, data ownership and privacy. Designing CPS for operation in proximity to humans
means that current safety regulations need to be updated to ensure that individuals are not
harmed and that the desired benefits outweigh the potential unintended consequences.

© Shutterstock / Photodiem
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The legal reflections regarding CPS that translate ethical concerns and soft impacts into legal challenges
and regulatory food for thought are also published as a self-standing ‘Policy Briefing’, which might be
useful for practical use in the relevant parliamentary committees.

The Scientific Foresight Unit (STOA), which managed the study as part of EPRS, has published an
animated infographic, developed to guide readers through the issues. The infographic highlights the range
of concerns that require legal and ethical reflection by linking different entry points (areas, concerns, and
committees) with each other.

6.2. STOAworking breakfast | The gender dimension of technology and science, 21
April 2016

The aim of this breakfast meeting was to discuss the gender gap in education
and employment in Europe linked to innovation, research and development,
and the ways in which science and technology could facilitate overcoming the
problems. The event was organised in collaboration with the GenPORT
consortium (FP7-funded project, 2013-2017), and served as an opportunity to
announce the launch of a website with resources on gender and science, such
as studies, events and experts, which was the key outcome of the project. The
event was hosted by Eva Kaili, First STOA Vice-chair, and saw the
participation of four other MEPs: Mairéad McGuinness, EP Vice-President
responsible for STOA; Terry Reintke, rapporteur for an own-initiative report
on ‘Gender equality and empowering women in the digital age’; Clare
Moody, STOA Panel and FEMM Committee member, and Julie Ward, FEMM
Committee member.

Gender and science, technology and innovation in Europe

The first speaker was Lisa Husu, Professor of Gender Studies, Örebro University, Sweden, who set the
scene of the current situation in Europe. Despite various national and EU-level gender-equality policies in
science, the research sector in Europe continues to under-utilise highly skilled and talented women. Whilst
nowadays there is a parity of male and female PhD graduates in the EU, women only make up a third of
researchers in all sectors. Moreover, women’s representation in academia decreases the higher up you go
on the academic ladder, culminating in the very small percentage of women in decision-making posts, on
boards and in committees. Gender segregation of disciplines and subfields is persistent, with fields such
as engineering, technological research and industrial research most heavily male-dominated. Besides the
gender gaps in education and careers, she noted that in many fields the gender dimension is not taken into
account in the knowledge production process, and in the understanding of gender, as policies about
gender equality focus almost exclusive on women, while men and intersections of gender and other social
categories are often not involved.

Talking about the role of science and technology in overcoming barriers in this area, Martina Schraudner,
Head of Department for Gender and Diversity in Organizations at the Technical University Berlin, and
Director of Responsible Research and Innovation (RRI) Unit at Fraunhofer Gesellschaft, Germany, called
for taking advantage of the RRI concept to include women in research and innovation and enable women
to shape their future. As ways to achieve this she mentioned, for example, bringing together STEM
(science, technology, engineering and mathematics) disciplines and design/arts to stimulate female
entrepreneurs, and appointing more women in decision-making bodies. Factoring in the different roles
that gender plays in science and innovation systems and taking advantage of these new
opportunities is essential for improving the effectiveness of research and innovation
outcomes for women and men, whilst fostering socio-economic progress for all. It may also
contribute to opening up more market opportunities by diversifying the experiences and
expertise in the innovation process.
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Finally, Jörg Müller, GenPORT project coordinator, spoke about the contribution of the project to policy-
making and beyond, giving an overview of GenPORT’s functionalities designed to support the STEM
community.

6.3. STOA Conference | Adapting to the changing world through science,
technology and innovation, 4 May 2016

On 4 May 2016, STOA welcomed representatives of the Science and Technology in Society (STS) forum and
many invited guests for a conference in the EP, chaired by Paul Rübig, MEP and STOA Chair, and Koji
Omi, Founder and Chair of the STS forum. The STS forum, established in 2003, is a platform for high-level
discussions on challenges and opportunities arising from modern S&T developments and how to use them
in order to solve the problems facing humankind. Since the early days of the STS forum, STOA delegations
have attended its annual meetings in Kyoto. This conference was organised to further deepen the close
relationship STOA and the STS forum have developed over the years.

As far as the wider context of this meeting is concerned, since 2012 the EU has a strategy on international
cooperation in research and innovation (R&I), which is expected to increase the impact of research,
promote innovation, strengthen the capacity to jointly tackle global societal challenges and support
competitiveness on the global arena. The strategy includes strengthening cooperation in strategic thematic
areas through Horizon 2020, which provides participation opportunities for Japanese researchers, research
organisations and companies.

After the introductory messages by the two chairs, the first line-up of high-level speakers talked about
R&I priorities in the EU and Japan, and ways to realise cooperation. This was followed by two panel
discussions with 16 participants from Europe and Japan.

R&I priorities in the EU and Japan

On the EU side, the panellists talked about:

‒ Open Innovation, to create and support an ecosystem that facilitates the translation of knowledge
into socio-economic value;

‒ Open Science, to create incentives and remove barriers for collaboration, promote open access
policies, and embed science in society as a socio-economic driver; and

‒ Open to the World, to engage more in science diplomacy and international research collaborations to
jointly address global societal challenges, while improving the framework conditions and
strengthening synergies with the EU’s external policies.

The priorities in the current Japanese multiannual ‘Science and Technology Basic Plan’ include the creation
of a smart society through the optimal usage of ICT, encouraging activities of young and female
researchers, and stimulating open innovation and R&D investments.
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Panel I: ‘Open Science in an Open World’

Open Science is a key part of a collaborative international approach to solving societal challenges related
to health, food, climate, energy and environmental protection through cooperation in science, research
and innovation. It has the power to make research more efficient, more transparent and ultimately more
effective, with the help of digital technology. The following issues were mentioned by the panellists in
relation to Open Science: openness in the practice of science; harmonised conditions for the free and easy
movement of researchers; open access to publications and data, while at the same time respecting research
and data privacy and ownership; the diversity of scientific disciplines and research practices; as well as
finding a balance between public and private interests.

Panel II: ‘Open Innovation for Sustainable Development’

The major challenges of today are at the same time political, societal and technological, and they go beyond
borders. The panellists agreed that collaboration is essential: between countries, between disciplines,
between academia, industry and government. Open Innovation requires four ingredients: access to first-
class basic research, facilities to develop technology, downstream industrial capacities and access to
capital. In Europe, despite its excellent research base, dynamic companies and creative talent, good ideas
are not so easily turned into new products or services. A favourable environment for innovation and
entrepreneurship ‒ open and excellence-based ‒ needs to cover the whole chain from education over
research to business creation through innovation. Such networks need to remain attractive for business to
ensure their involvement and readiness to engage. In this context, collaboration with international
innovation players enhances knowledge transfer and increases the competitiveness.

Encouraged by the success of this first STOA – STS forum meeting, STOA Chair Paul Rübig
and STS forum Founder and Chair Koji Omi agreed that the event should be repeated on an
annual basis.

6.4. STOA working breakfast | A European pension for a European labour market,
24 May 2016

The mobility of researchers is a driver of excellence and a cornerstone in
creating a European Research Area. A recent OECD study shows that “on
average, the research impact of scientists who change affiliations across
national boundaries is nearly 20% higher than that of those who never move
abroad”. However, researchers face many difficulties in preserving their
supplementary pension benefits when moving between countries. This
inevitably leads to inadequate pensions, decreased competitiveness and
fragmentation of the European labour market for researchers. To overcome
this problem, the EC is supporting a consortium of employers, through
Horizon 2020, to create RESAVER, a single European pension arrangement
tailor-made for research organisations and their employees.

During the meeting, chaired by Paul Rübig, MEP and STOA Chair, it emerged
that RESAVER will provide a dynamic pension solution for all employees working in the European
research sector. Wolfgang Burtscher, Deputy Director-General for Research and Innovation, EC, said that
by participating in RESAVER, employers will be able to sponsor a European supplementary pension
arrangement capable of cross-border pooling of pension plans, while complying with national social and
labour law. He added that the RESAVER initiative could remove pension as a barrier for international
mobility and increase the attractiveness of Europe as a research destination for leading
talents.

Paul Jankowitsch, Vice Rector for Finance, Vienna University of Technology, and Founding
Chairman of the Board of Directors of the RESAVER Consortium, said that the new pension
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arrangement should be seen as complementary to existing pension arrangements and will not challenge
the Member States' prerogative in the area of social security.

6.5. STOAWorkshop| UNESCO Science Report: Towards 2030, 31 May 2016

STOA hosted a joint workshop, along with UNESCO and the JRC, to examine the key findings of the
‘UNESCO Science Report: Towards 2030’. UNESCO examines every five years the domestic and
international enabling environment for Science, Technology and Innovation (STI). The latest report,
published in 2015, is the 6th edition of the series. It profiles 140 countries and delivers further information
on another 49, covering the period from 2010 to 2015. This is a special period, as the report examines the
status of the enabling environment in the aftermath of the economic crisis.

Paul Rübig, MEP and STOA Chair, opened the event and hailed the opportunity to work together with
the JRC and UNESCO in presenting the latest knowledge and research. The topics and timing of this
workshop were also very appropriate, as STOA was in the process of formulating a ‘silos and pipes’
strategy, which addressed the issue of how knowledge should be better communicated and cooperation
strengthened. Vladimír Šucha, Director-General of the JRC, praised the global nature of this report and
explained that the global challenges we face today cannot be solved without investment in science.

Flavia Schlegel, Assistant Director-General for Natural Sciences of UNESCO, gave a keynote speech. She
drew attention to the fact that science contributes to the UN Sustainable Development Goals (SDGs) and
the 2030 Agenda. She went on to explain the work of UNESCO, including their awareness-raising projects,
and how they develop policy frameworks by reporting and surveying. According to Ms Schlegel, this
agenda is an opportunity that can be seized in cooperation with scientists, politicians and parliamentarians
in its aims to eradicate poverty, promote peace and to leave no one behind.

Luc Soete, Rector of the University of Maastricht and co-author of the executive summary of the report,
explained that, while low-income countries had increased their public commitment to R&D, high-income
countries had, in contrast, cut back theirs. However, innovation is present in countries across the full range
of income levels. We also see a trend towards open science and innovation. According to Mr Soete, the
diffusion of technology and the ability of countries to partner with one another, using science to solve
social and environmental challenges, is crucial in achieving the SDGs.

Kevin Chika Urama, advisor to the President of the African Development Bank and co-author of the
chapter on East and Central Africa, highlighted that this region had been making positive steps towards
regional integration through enhancing the free movement of goods, labour, services and capital. Various
East and Central African countries showed improvement in their national development plans and policies,
including policies promoting education, science, innovation and gender equality. There were early
indications that the social innovations resulting from this can help to create more prosperous societies.
Research productivity had also increased in the region, however little progress had been made in
inventions and the patenting process. Mr Urama concluded that, although overall the gross domestic
expenditure on research and development (GERD) was improving, more needed to be done.

Globally positive steps have been made in the number of women involved in science and engineering;
however, women still constitute a minority in the world of research. This is what Sophia Huyer, Gender
and Social Inclusion Leader of the CGIAR Climate Change, Agriculture and Food Security Programme
(CCAFS), in partnership with Women in Global Science and Technology (WISAT), examined. Ms Huyer
was the author of the chapter entitled ‘Is the Gender Gap Narrowing in Science and Engineering?’ in the
UNESCO report. She highlighted that although women's representation in education had been in favour
of women at the tertiary level, the percentage of women was dropping at each stage of the
scientific career. In an attempt to explain why this may be, Ms Huyer explained that women
had less access to research funding, with studies from Europe and the US indicating that
funding applications by women were accepted less and judged more harshly. A bias that
women cannot perform as well as their male counterparts was also indicated as a barrier.
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Governments could play a part in helping to resolve this issue by implementing policies that promote the
involvement of women in the labour force and in science and innovation. Research, science and
government institutions were advised to commit to gender equality and diversity through funding and
programming.

In the panel debate that followed the presentations, it was echoed that closing the gender gap and further
investment in science were key to achieving the SDGs.

6.6. STOA workshop | How is digital technology changing the labour market? 11
October 2016

The labour markets of the EU Member States are in a painfully slow recovery
from the recession, following the global financial crisis of 2008-2009. In
absolute terms, on average 22.9 million people were unemployed in the EU
in 2015. The number of people unemployed for one year or more nearly
doubled, from 6.1 to 12.3 million between 2008 and 2013. Technological
change and the risk of computerisation often raise fears that workers will be
replaced by computers and computer-enabled robots. New technologies are
expected to have profound effects on the types of skills that the workers of
tomorrow will need, and a more disruptive impact on employment than
during previous episodes of major technological innovation. In recent years,
there has been a revival of concerns that automation and digitalisation might
dramatically reshape labour markets, and may lead to the automation of a

much broader range of tasks than just routine tasks, including those that were previously the exclusive
domain of humans, resulting in what has been called technological unemployment. A range of policy
reports has explored the relationship between digitalisation, jobs and skills and between technological
change and job polarisation.

On 11 October 2016, STOA hosted a workshop, chaired by Georgi Pirinski, MEP and Panel member, to
discuss the effects of new technologies on labour markets. The workshop brought together policy-makers,
experts from academia, industry representatives, trade unions and NGOs to assess the practices in place
and options for going forward. The aim of the workshop was to discuss further with the audience the
topics and findings of the ongoing STOA project on the subject. The workshop confirmed the relevance of
the topics addressed by the report. The speakers provided an overview of the current digital
transformation of EU industries, presented industry’s and the trade unions’ vision of the
relationship between new technologies and employment, and investigated the relationship
between technology, employment and skills in the EU, and the ultimate distribution of the
costs of digitalisation.

6.7. STOA Event | Science meets Parliaments, 8 November 2016

The European Parliament must ‘produce results which are evidence-based’: this is how Paul Rübig, MEP
and STOA Chair, set the scene for the 2016 ‘Science meets Parliaments’ event that was jointly organised
by STOA and the JRC on 8 November 2016.

This was also the launch event for the fifth round of the MEP-Scientist Pairing Scheme, whose objective is
to foster better connections between the EP and the scientific community, with a view to improving how
science is used to inform policy-making.

Two sessions were moderated by Vladimír Šucha, Director-General of the JRC, and Eva Kaili, MEP and
First STOA Vice-Chair, respectively. The sessions featured statements by high-level representatives of
major stakeholders: Tibor Navracsics, Commissioner for Education, Culture, Youth and Sport; Jerzy
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Buzek, Chair of the ITRE Committee; Henrik Wegener, Chair
of the SAM (Scientific Advice Mechanism) High-Level Group;
and Markku Markkula, President of the Committee of the
Regions), and a number of personalities working in the public
sector and academia (Pavol Šajgalík, President of the Slovak
Academy of Sciences; Francesco Russo, Italian Senator; Lidia
Borrell-Damian, Director for Research and Innovation at the
European Universities Association; Sabine Ehrhart, Professor,
University of Luxembourg; and Kostadin Kostadinov,
Professor of Robotics, Municipality of Sofia. The discussion focused on how best to build bridges between

the scientific and the political community.

Given the huge interest in creating a scientific forum within the EP, participants and
organisers agreed to continue with the tradition of ‘Science meets Parliaments’ events in the
subsequent year, and to involve even more stakeholders and institutions.

6.8. STOA Technology Assessment project | How to overcome the innovation gap
in Europe: structural shortcomings in the EU-13 and recommendations for a
better performance in Horizon 2020

Lead Panel member: Christian EHLER3

Project duration: Started in November 2016; expected to end in June 2017
Relevant for EP committee: ITRE

The ex‐post‐evaluation report of the 7th Framework Programme observed that the divide between the
participation patterns of EU‐15 (UK, Sweden, Portugal, The Netherlands, Italy, France, Ireland, Finland,
Spain, Greece, Denmark, Germany, Belgium, Austria, Luxemburg) and EU‐13 (Bulgaria, Croatia, Cyprus,
Czech Republic, Estonia, Hungary, Latvia, Lithuania, Malta, Poland, Romania, Slovakia, Slovenia)
remained, with a high degree of concentration of research and innovation funding in EU-15. A preliminary
analysis of the first two years of Horizon 2020 confirms this tendency.

This study aims to explain the reasons for the low success rate of EU-13 countries, in order to improve
their future performance in Horizon 2020 and FP9. In particular, the study should:

1. provide an overall assessment of the performance of EU-13 vs. EU-15 in FP7 and in Horizon 2020;
2. explore the reasons for the low success rates of EU-13 countries, focusing on new measures and

instruments that the EC could introduce in its future implementation of Horizon 2020 and FP9;
3. explore the reasons for the low success rates of EU-13 countries, focusing on the structural

shortcomings in different aspects of national research policies of these countries, and actions that they
can take to improve this situation;

4. analyse obstacles and suggest possible synergies between Horizon 2020 and other EU innovation
funds.

3 Panel member for the second half of the 8th parliamentary term.
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7. MEP-Scientist Pairing Scheme

The main goals of the MEP-Scientist Pairing Scheme are to enhance knowledge-based decision-making,
facilitate a better understanding of the EU policies among scientists, foster a greater mutual understanding
between scientists and parliamentarians, and contribute to closing the gap between researchers and policy-
makers.

The advantages and the value added of the project for participants are:

1. For MEPs: by introducing them to a network of experts, their awareness of scientific processes and
discovery is enhanced, along with a better understanding of the scientists' point of view on policy
issues. It facilitates the process of bringing scientific advice into EU policy discussions.

2. For scientists: they learn how to effectively interact with politicians and how to proactively inform
them of developments of mutual interest. Additionally, they could contribute to the dissemination of
information to universities and other scientific institutions on the structure and implementation of
relevant European policies and programmes, e.g. Horizon 2020.

The 2016 round of the pairing scheme, like that of 2015, was managed entirely by STOA. Given the large
number of interest in the event in the previous year, a call for applications for scientists was not launched
again in 2016. The scientists were rather chosen directly from the existing pool of 75 scientists who had
applied and had been selected in the previous edition. The list of available scientists was sent to all
Members, who were invited to participate by indicating their preferences among the scientists.

During the ‘Brussels week’, which took place from 8 to 10 November 2016, the paired scientists learned
about the work of EP committees and research services, and shadowed their MEP counterparts in their
daily activities. This activity was vital for the two sides to highlight the areas where the partners’
knowledge and experience could be combined to feed into better legislation.

The programme included a lunchtime welcome session upon the scientists’ arrival at the EP, hosted by
Eva Kaili, MEP and First STOA Vice-Chair, followed by the 2016 ‘Science meets Parliaments’ event. The
scientists then had the opportunity to listen to presentations by EP services, and to present their research
activities in plenary. The first day came to a close with a networking reception for all participants.

On the second day, the scientists began to shadow the MEPs in their activities, including attending
committee meetings. A World Science Café, a dynamic participatory session organised by the JRC,
followed, with scientists continuing their shadowing activities into the third day. Finally, a meeting to
reflect on their experience took place, before the scientists’ departure.

Return visits: MEPs were encouraged to agree bilaterally during the scientists’ visit to Brussels follow-up
visits to the scientists’ institutions, in order to see their paired scientists at work.
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List of MEP-Scientist pairs

MEP Scientist Scientist’s affiliation Scientist’s filed
of expertise

1 AGUILERA Clara
(S&D, ES)

GOMEZ
MACPHERSON
Helena

Spanish National Research
Council, CSIC, Madrid Agriculture

2 BECERRA Beatriz
(ALDE, ES)

SANCHEZ-MORENO
Concepción

Spanish National Research
Council, CSIC, Madrid Pharmacy

3 COMODINI CACHIA
Therese (EPP, MT)

BARKER
Margo University of Sheffield Nutrition

4 DODDS Anneliese
(S&D, EN)

LITTLE
David

University of Stirling
(Scotland) Aquaculture

5 EHLER Christian
(EPP, DE)

FREYTAG
Johann

Humboldt-Universität
zu Berlin Informatics

6 KAILI Eva
(S&D, GR)

JOYCE
Tom Newcastle University Bioengineering

7 MIKOLÁŠIK Miroslav
(EPP, SK)

CASSADAY
Helen University of Nottingham Psychopharmacology

8 PEDICINI Piernicola
(EFDD, IT)

BERNAL
Maria Pilar

Centro de Edafología y
Biología Aplicada del Segura,
CSIC (Murcia)

Chemistry /
Environmental sciences

9 PIETIKAÏNEN Elina
(EPP, FI)

SCHUMACHER
Björn

CECAD Research Center,
University of Cologne

Genome Stability in
Ageing and Disease

10 POC Pavel
(S&D, CS)

DRASAR
Pavel

University of Chemistry and
Technology (Prague) Chemistry

11 RÜBIG Paul
(EPP, AT)

NAVAIE
Keivan Lancaster University

Wireless Networks
&Mobile Computing

12 SAUDARGAS Algirdas
(EPP, LT)

EHRHART
Sabine

University of Luxembourg,
FLSHASE Linguistics

13 SPYRAKI Maria
(EPP, EL)

MITSAKIS
Evangelos

Centre for Research and
Technology Hellas
Hellenic Institute of Transport

Civil and Transportation
Engineering

14 SZANYI Tibor
(S&D, HU)

HERMAN
Lieve

ILVO - Institute of Agricultural
and Fisheries Research
(Merelbeke)

Agronomy

15 TOŠENOVSKÝ Evžen
(EPP, CS)

HEYMANN
Elisa

Universitat Autònoma
de Barcelona Computer Science

16 WARD Julie
(S&D, UK)

JACKSON
Stephen University of Nottingham Cognitive neuroscience
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The feedback from participating scientists and MEPs suggests that the Pairing Scheme was well received
by participants, and most would recommend the scheme to their colleagues.

The MEPs gained an insight into specific areas of scientific research and developed their understanding of
how scientists might support policy-making. In addition, they said to have extended their network of
contacts with individual scientists and their research groups.

Scientists gained a greater understanding of the workings of the EP and the role and working methods of
MEPs, in particular, their needs when it comes to scientific advice in terms of delivery style and relevance.
Scientists felt that they had gained personally, but felt that professional gains would materialise in the
long term.

As a result of the 2016 round, it became clear that regular editions of the scheme would increase the impact,
as more MEPs and scientists are offered the opportunity to participate in the pairing experience.
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8. STOA Annual Lecture

Towards a space-enabled future for Europe

For centuries, ideas about exploration and exploitation of outer space have
been occupying our minds and shaping the identity of our species. Outer
space is also important for technologies that we use every day, such as
mobile phones, live TV broadcasting and weather forecasting. In the future,
it could play an increasing role in our daily lives and development: as our
ambitions for space exploration grow and the economy of space changes
(demonstrated, for example, in the production of smaller and cheaper
satellites), innovation in materials, medicine, robotics, energy generation and
storage also provides for better terrestrial products and services.

These were the reasons for STOA to choose space as a theme for its
traditional Annual Lecture, which took place on 16 November 2016. The
event, jointly organised with the European Space Agency (ESA), featured
many high-level speakers, including the ESA astronaut Thomas Pesquet,
who left our planet the following day for a six-month mission aboard the International Space Station. The
lecture was chaired by Paul Rübig, STOA Chair, and moderated by Kai-Uwe Schrogl, ESA’s Chief Strategy
Officer. Mairéad McGuinness, EP Vice-President responsible for STOA, Eva Kaili, First STOA Vice-Chair,
as well as STOA Panel members Clare Moody and Georgi Pirinski also featured in the programme.

Common European vision

The ‘Space Strategy for Europe’, announced by the European Commission on 26 October 2016, responds
to growing global competition, increasing private sector involvement and major technological shifts in this
sector, explained Apostolia Karamali, from the European Commission’s DG for Internal Market, Industry,
Entrepreneurship and SMEs (GROW). Among the priorities is a market uptake of space data by the public
and private sectors, and supporting private sector involvement and space entrepreneurship, in order to
reap societal and economic benefits for all Europeans, encourage rapid growth, stimulate industrial
competitiveness and promote European leadership in space.

ESA is the EU’s partner in working towards using space as an enabler of knowledge, jobs and growth,
strengthening security and fostering prosperity – ‘Space 4.0 for a United Space in Europe’, as described
by Jan Woerner, ESA Director General.

Making Space more affordable

The keynote speaker was Sir Martin Sweeting, the founder and executive chairman of Surrey Satellite
Technology Ltd (SSTL) and Director of the Surrey Space Centre. His presentation focused on ‘micro-
satellites’ as a case study of space technology development. These satellites range in size from that of a
loaf of bread to that of a pick-up truck, and have been instrumental in enabling countries with smaller
space budgets to enter the industry, while contributing to the work of the larger agencies and companies,
due to the relatively low launch cost. Sir Martin noted that this technology has been developed thanks to
the synergy between academic research and commercial involvement, as well as advances in terrestrial
technologies that have been used in the space sector.

His speech was followed by the industry perspective, presented by Ariane Cornell of Blue Origin and
Johannes Von Thadden, from Airbus Defence and Space. Blue Origin is perhaps best known for their work
on reusable landing rockets, dramatically reducing the cost per launch, while Airbus is
developing the new Ariane rocket, which should halve the cost per kilogramme of payload
launched into space, again addressing the issue of affordability. Airbus is also involved in
developing global wireless internet access via a network of hundreds of micro-satellites and
the first reprogrammable satellite.
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What next for space?

The speakers touched on possible opportunities and challenges in the next few years and decades. Sir
Martin pointed out that a major limitation in the development of satellites and spacecraft is the need to
survive the rigours of launch, and if assembly could take place in orbit then the design requirements would
be much less constrained. He also talked about the potential need for space traffic control, as well as debris
mitigation, recounting his own experience with space debris causing damage to satellites. He also
predicted that space may become dominated by non-state players.

At the end of the event, Reinhold Ewald, an ESA astronaut, gave an inspiring message about what is
needed for our exploration of space to continue to flourish. Discussing examples of projects that have taken
decades to reach fruition, such as Rosetta, a spacecraft to investigate what comets are made of, Voyager, a
mission to explore what lies inside, but also beyond the solar system, and the International Space Station,
which has allowed astronauts to carry out important scientific experiments in zero gravity for 16 years
now, he said that these projects were ‘brought along by stamina, by ambition, and by long planning’. If
we are to make further achievements of the same magnitude, then we will need to display these same
attributes in the future.

In relation to the event and as part of the 8th European Innovation Summit which took place in the EP,
STOA has set up an exhibition on space in collaboration with Europlanet, a Horizon2020-funded project,
and Knowedge4Innovation, a network for promoting innovation activities in Europe. The ExoMars model
was on display and the attendees had the possibility to explore Mars in the Virtual Reality area.
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9. Presentations to the STOA Panel

During their meetings in Strasbourg, the members of the STOA Panel often listen to presentations of the
results of ongoing STOA projects. In addition, researchers and experts from different institutions and
organisations are invited to give presentations and participate in discussions on techno-scientific topics
and related policy issues of interest to the Panel.

The following projects were presented to the STOA Panel during its meetings in 2016:

 ‘Ethics of Cyber-Physical Systems’(14 April);

 ‘The impact of new technologies on the labour market and the social economy’ (7 July);

 ‘Towards a circular economy - Waste management in the EU’ (15 September);

 ‘Precision Agriculture and the future of farming in Europe’ (27 October);

 ‘Human health implications of organic food and organic agriculture’ (24 November);

 ‘Assistive Technologies for the inclusion of people with disabilities in society, education and jobs’ (15
December);

The following sections summarise the other presentations and discussions that took place during the Panel
meetings in January, March and June 2016.

9.1. Exchange of views with Steve Purser, Head of Core Operations Department, EU
Agency for Network and Information Security (ENISA) (21 January 2016)

At its meeting on 21 January 2016, the STOA Panel invited Steve Purser, Head of the Core Operations
Department, ENISA, for a discussion on the safety and security challenges raised by new technological
developments and the role of ENISA. Mr PURSER first explained ENISA's mandate, expertise and
objectives and highlighted their role in providing policy-relevant recommendations and opinions, and
facilitating the exchange of information between the EU institutions, the public sector and the private
sector. The rest of his presentation focused on ENISA’s work in finance and health.

The speaker went on to present ENISA's Threat Landscape Report, which provided, on the one hand, an
overview of threats and current and emerging trends, based on publicly available data, and, on the other,
an independent view on observed threats, threat agents and threat trends. He highlighted, in particular,
the orchestrated actions to take down malicious infrastructure and the analysis of the incidents to improve
attribution, as well as the strengthening of government awareness, the cost of cyber-defence, and the actual
level and the potential of cooperation among states. He emphasised that the main threats analysed in the
report were: persistent attacks based on hardware, far below the ‘radar’ of available defence tools and
methods; highly efficient malware weaponisation and infection tools, based on detected vulnerabilities;
and the profitable operation of malicious infrastructures and malware campaigns to collect data for
blackmailing purposes.

Mr PURSER referred to the Revised Payment Services Directive (PSD2), and the form of cooperation with
the European Banking Authority (EBA) that this Directive introduced in the form of the the European Forum
on the Security of Retail Payments (SecuRe Pay) and the Task Force on IT Risk Supervision. ENISA’s study
on Secure Use of Cloud Computing in the Finance Sector was presented with a focus on the current status
and examples of cloud adoption, and examples of recommendations. The presentation then moved on to
the subject of Bitcoin and blockchain (the technology underlying Bitcoin).

Mr PURSER then presented ENISA's study on security and resilience for eHealth infrastructures and
services focusing on security challenges in eHealth systems and infrastructures. The speaker finally
pointed out ENISA's role in working together with operational communities to identify pragmatic
solutions to current security issues and providing concrete advice on how to improve system security and
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choice in implementation, based on industry best practice and proven knowledge. Finally, he pointed out
the need for a solid framework for the dissemination of research results, as well as for developing a
dynamic relationship between ENISA and STOA.

9.2. Presentation of the outcomes of the Council of Europe Conference ῾Emerging
Technologies and Human Rights᾿ (10 March 2016)

At its meeting on 10 March 2016, the STOA Panel invited Mr Mark BALE, Chair of the Committee on
Bioethics of the Council of Europe (CoE), and Mr Jean-Yves LE DÉAUT, Member of the (French)
Assemblée Nationale and General Rapporteur on Science and Technology Assessment for the CoE
Parliamentary Assembly (PACE), as speakers.

Mr BALE recalled the history and described the work of his committee. He explained that the committee
was looking at new technologies, but also familiar technologies resurfacing in ways not previously
anticipated. He highlighted that the CoE Convention on Human Rights and Biomedicine (Oviedo
Convention) laid down a framework for countries to address specific ethical issues. If a country did not
take legislative measures on a particular issue, the European Court of Human Rights and national courts
stepped in to uphold the rights enshrined in the Oviedo Convention. He stressed that this jurisprudence
needed to be codified as it evolved. In his view, the Convention should be aligned with the principles of
the legal instruments and declarations on bioethics from UNESCO and the EU Charter of Fundamental
Rights. He emphasised that their goal was to examine ethical issues that technologies would raise and
whether our current instruments could be adapted to deal with them.

He then introduced the question of the convergence of new technologies and explained that they were
interested to know who had access to these technologies and their benefits. He then wondered if the
current legal framework was apt for emerging technologies. He concluded that there would be a role for
the EU to play in responsible research under the ‘2020 Horizon’ programme.

Mr LE DÉAUT argued that, as new technologies emerged, existing legal frameworks were no longer
suitable and there was a need to constantly revise laws. Furthermore, he noted that protocols were not
uniform even within the EU and suggested that efforts should be made to harmonise them. He stressed
that globalisation had greatly changed the impact of scientific and technological progress, and called for
the more active involvement of citizens and for listening to their opinions as emerging technologies
(genome mapping, gene repair, artificial intelligence etc.) brought to light new ethical challenges.

9.3. Martin Kern, Interim Director, European Institute of Innovation & Technology
(EIT, 9 June 2016)

At its meeting on 09 June 2016, the STOA Panel invited Mr Martin KERN, Interim Director of the European
Institute of Innovation and Technology (EIT), to present the institute’s mission of increasing the
cooperation and integration between education institutions, research centres and business in Europe. Mr
KERN underlined that the aim was to enable translating European research and innovation potential into
new products and services addressing societal challenges. He explained that this was done by establishing
Knowledge and Innovation Communities (KICs), characterised by a high degree of integration, long-term
strategies, autonomy and flexibility in organisation and activities, with an orientation towards results,
impact and reaching financial sustainability. Seven such KICs will had been created by the end of 2016.

Mr KERN underlined that EIT also provided entrepreneurial education and was engaged in sharing
knowledge and results from its activities with stakeholders across the EU and beyond. It had established
the EIT Regional Innovation Scheme, aiming to increase innovation capacity in the EU Member States and
regions not yet benefitting from EIT and its KICs. EIT activities had synergies with other EU initiatives,
such as European Fund for Strategic Investments (EFSI), Horizon 2020, and the Copernicus programme.
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Responding to questions from STOA panel members, Mr KERN added that EIT had already helped
incubate over 900 business ideas by the end of 2015. In view of these impressive numbers, EIT main
concern continues to be the quality of each individual idea or business project it supports. EIT also plays
an important role in supporting regional development by helping to build innovation capacity in areas
where this is low, which is often the case in countries beneficiaries of the European Structural and
Investment Funds (ESIFs). Universities committed to innovation and bringing their R&D sector closer to
the market could become partners in KICs. There were already successful partnerships with universities
and their experiences could be replicated. Mr KERN acknowledged the administrative complexity that
had arisen as a consequence of EIT’s rapid growth and that the lack of resources continues to be an
important concern.
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10. Networks and collaborations

10.1. STOA attendance at EPTA meetings

10.1.1. EPTA Directors' meeting, 25-27 April 2016, Austria

The EPTA Director’s meeting under the 2016 Austrian EPTA presidency took place from 25 to 27 April
2016. Starting in the Wachau, the first working session took place on the boat from Dürnstein to Melk, and
continued with a second session in Linz, where the Directors also visited Voestalpine Stahlwelt and the
Ars Electronica Centre, before travelling by bus to Altmünster in Salzkammergut for the third and fourth
working sessions. The Head of the Scientific Foresight Unit (STOA) attended the meeting.

The first working session was mainly devoted to reports from EPTA members on recent developments in
their institutions, current activities and future plans. The second session featured presentations by SPIRAL
(Scientific and Public Involvement in Risk Allocations Laboratory), Université de Liège, and the Analytical
Department, Council of the Federation (upper chamber of the Russian parliament), both of which had
been admitted as associate EPTA members under the 2015 French presidency.

The third session focused on the next EPTA presidencies (2017: TA-SWISS; 2018: STOA t.b.c.) and a
discussion on the expanding landscape of parliamentary TA, especially in Latin America (Mexico) and
Asia (Japan), with growing interest in TA prompting a discussion on the timeliness of turning EPTA into
IPTA (‘I’ for International). The possible memberships of South Korea (as associate member) and Portugal
were discussed at length. The topic of the EPTA Conference, due to take place in October 2016 in Vienna
on ‘The future of labour in the digital era: Ubiquitous computing, virtual platforms, and real-time
production’, and the related EPTA report to be prepared with contributions from EPTA members, as well
as the PACE seminar on parliamentary TA that would precede the EPTA Council meeting in October
occupied the rest of this session. The final session dealt with the cost of hosting and running the EPTA
website, and the relation between TA and Responsible Research and Innovation (RRI).

10.1.2. EPTA Council meeting and Conference, 20-21 October 2016, Vienna

The European Parliamentary Technology Assessment
(EPTA) Council meeting and the associated
conference took place in Vienna, under the 2016
Austrian EPTA presidency. Paul Rübig, MEP and
STOA Chair, and Danuta Jazłowiecka, MEP and
STOA Panel member, attended on behalf of the EP. In
addition to bilateral meetings with other EPTA
network participants, Mr Rübig was moderator in a
session of the seminar organised by PACE before the
EPTA Council meeting. The seminar was entitled ‘The

Institutional landscape of Parliamentary Technology Assessment’.

The EPTA Council meeting was chaired by Ruperta Lichtenecker, Member of the Austrian Parliament,
and moderated by Michael Nentwich, Director of the Institute of Technology Assessment (STOA’s
Austrian counterpart). Main points on the agenda comprised discussion and decisions regarding, inter
alia, the updated membership rules, new membership applications, EPTA presidencies 2017 and 2018,
proposals for 2019 and beyond, and the new EPTA report, linked to the subsequent thematic conference.

The EPTA Conference 2016 was held subsequently, with the title: ‘The Future of Labour in the Digital Era:
Ubiquitous Computing, Virtual Platforms, and Real-time Production’. Some 100 participants from 29
countries, among whom 20 M(E)Ps, attended the conference. Both MEPs were respondents in various
panels of the conference, which used as input an EPTA report comprising 17 country reports. Based on
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the lively debate, several insights were drawn that may be useful for informing social and economic
policies for a sustainable development of digital technological and employment changes.

10.2. STOA Delegation to INNOVEIT, 25-26 April, Budapest

This major annual event combines the EIT Stakeholder Forum, the EIT
Awards, the EIT Roundtables and the EIT Alumni Connect event. The aim
is to promote innovation and encourage entrepreneurship by putting the
most innovative ventures, entrepreneurial graduates and innovation
teams emerging from the EIT’s Knowledge and Innovation Communities
(KICs) in the spotlight and to create role models to drive future change.

STOA Chair Paul Rübig was a speaker at the opening session, along with
Peter Olesen, Chairman of the EIT Governing Board, and Tibor Navracsics,
European Commissioner for Education, Culture, Youth and Sport. Mr
Rübig said that, with STOA, the EP had its own source of strategic advice,
based on sound scientific evidence, in all policy areas affected by S&T
developments.

First STOA Vice-Chair Eva KAILI was a speaker in a high-level panel on ‘Joining forces for innovation’,
which took place on 26 April 2016. Other speakers included Carlos Moedas, European Commissioner for
Research, Science and Innovation, representatives of the Dutch Presidency and high-level European
research and innovation representatives. Ms Kaili said that communicating innovation, science and
technology issues and making them understandable to society at large is an important part of STOA’s
mission. That is certainly also valid for the EIT, which represents a bridge between knowledge (science,
research, education) and job creation (entrepreneurship, innovation), a key for the success of ‘jobs and
growth’ in Europe.

10.3. STOA delegation to Washington, D.C., and Silicon Valley, 16-20 May 2016

A delegation of five members of the STOA Panel visited
Washington, D.C., and SiliconValley from 16 to 20 May 2016. The
delegation consisted of Paul Rübig, STOA Chair, Eva Kaili, First
STOA Vice-Chair, Danuta Jazłowiecka, Momchil Nekov and
Claudia Schmidt, STOA Panel members.

In Washington, D.C., the delegation met with Senator Ron Johnson
[R-WI], Chair of the Senate Subcommittee on Europe and Regional
Security Cooperation, the Director and staff of the Congressional
Research Service (CRS), the Assistant Secretary of International
Affairs at the Department of Energy (DOE) and other DOE staff,
the Chief Executive Officer (CEO) of the American Association for

the Advancement of Science (AAAS), as well as the US Comptroller General and high-ranking staff of the
Government Accountability Office (GAO). It also attended a lunchtime debate on data and privacy in a
transatlantic context at the Atlantic Council.

In Silicon Valley, the delegation visited a selection of academic institutions, global high-tech companies
and startup accelerators, including Google, the US-Polish Trade Council, the Product Realization Lab and
the Nanoscale Prototyping Laboratory at Stanford University, the German Accelerator and Intel. It also
attended a lunchtime discussion on blockchain technologies at Stanford, a networking dinner with the
local European business community, in collaboration with the Austrian Consul General in Los Angeles
and the Italian Cultural Institute, and a dinner debate on startups and technology, organised by Allied for
Startups in San Francisco.

The delegation with Senator Ron
Johnson
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Some activities were coordinated with the delegations of the Committee on Civil Liberties, Justice and
Home Affairs and the Special Committee on Tax Rulings and Other Measures Similar in Nature or Effect
visiting Washington, D.C., and Silicon Valley at the same time. These included briefings at the EU
Delegation, the Atlantic Council debate and a reception hosted by EU Ambassador David O'Sullivan in
Washington, D.C., as well as the debate organised by Allied for Startups in San Francisco.

The visit to Washington, D.C., gave Members the opportunity to establish links with instrumental actors
of the US S&T policy-making community, in view of exchanging experience and best practices (e.g. with
CRS), planning concrete future collaborations (e.g. on TA projects with GAO) or attending future
conferences (e.g. the AAAS Annual Meeting 2017). The visit to Silicon Valley provided Members with a
wide-ranging view of the current strategic thinking of major high-tech corporations, but also about the
efforts of European companies to enter the US and global markets and the linking of fundamental research
to applications and uptake by industry as part of a thriving innovation ecosystem.

10.4. ESOF, 22-27 July 2016, Manchester

A STOA delegation of three Panel members, Mairéad McGuinness, EP Vice-President responsible for
STOA, Paul Rübig, STOA Chair, and Eva KAILI, First STOA Vice-Chair, attended the seventh edition of
the EuroScience Open Forum (ESOF), which took place from 22 to 27 July 2016 in Manchester.

STOA co-organised three scientific sessions:

 ‘Flying cars and quantum computers: when disruptive technologies meet regulation’; 25 July 2016,
12:50 – 14:05; with the JRC; speakers included Ms McGuinness and Mr Rübig;

 ‘Foresight as a tool for responsible policy development’; 26 July 2016, 11:25 – 12:40; with the JRC and
DG RTD; chaired by Ms McGuinness;

 ‘Arts and Sciences: the crossroads of creativity’; 26 July 2016, 17:10 – 18:25; with the EP Committee
on Culture and Education and Policy Department B, DG IPOL; First STOA Vice-Chair Eva Kaili
was a speaker.
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The delegation had a bilateral meeting with Sir Mark Walport, Chief
Scientific Adviser of the UK Government, where the issues addressed
included science advice, uncertainty, science communication and
advocacy, science diplomacy, accountability in the era of algorithmic
decision-making, and the consequences for science of the outcome of the
(then) recent referendum on the UK’s EU membership. Science
communication and the science-media interface were further discussed
in a brainstorming meeting the delegation had with representatives of
REIsearch, Elsevier, the UK Science Media Centre and Sense about
Science, on the sidelines of the forum.

STOA had a visible presence at the EU exhibition stand (organised by
the European Commission’s DG RTD), where, under the motto ‘STOA -
Sound policy advice anticipating long-term impacts of science and
technology’, STOA promoted its work, including notably the recently
published study on Robotics

10.5. STOA delegation to 'Evidence and Policy Event' JRC-AU-IIASA,
30 August-2 September 2016, Ispra

The purpose of the event was for African and European scientists and policy-
makers to better understand the constraints and demands from both the
scientific and the policy-making perspective and to develop together new
skills in using evidence to inform policy.

This event was co-organised by the JRC together with the African Union
Commission and the International Institute for Applied Systems Analysis
(IIASA) within the framework of the Joint Africa-EU Strategy.

The event focussed in particular on developing policy in the Water-Energy-
Food Security nexus, in line with the 2014 EU-Africa Summit conclusions to
work towards an EU-Africa Research and Innovation Partnership on food
and nutrition security and sustainable agriculture, the global SDG
framework adopted in 2015, and the Africa Union's 2063 Agenda.

Paul Rübig, MEP and STOA Chair addressed the plenary assembly of the event, underlining the
importance of scientific evidence as basis for policy-making in the EP. He explained the key role that STOA
has been playing over the last 30 years in stimulating awareness and debate about scientific and
technological options in tackling policy challenges. He underlined the continued importance of
overcoming a silo approach, and called for reinforcing efforts to improve the exchange of ideas not only
between scientific disciplines, but also between the scientific community and policy-makers and the wider
society in general.

10.6. STS forum, 2-4 October 2016, Kyoto

The 13th Annual Meeting of the STS (Science and Technology in Society) forum, held in Tokyo from 2 to 4
October 2016, was attended by some 1200 delegates of nearly 100 nationalities, and was opened by the
Prime Ministers of Japan and Slovenia. The 2016 edition of this Davos-type meeting devoted to global
trends in Science, Technology and Innovation was a very successful high-level gathering of major
stakeholders and academia from all over the world.

Paul Rübig, MEP, STOA Chair and a member of the STS forum Council, attended on behalf of the EP. In
addition to bilateral meetings with the heads of the major Japanese research and S&T policy bodies, he
was speaker in a session on ‘Competition and Cooperation among Global Industries’ and in the 7th EU-Japan

Paul Rübig with Hiroyuki
Ishige, CEO of the Japan
External Trade Organisation
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Science Policy Forum organised by the EU Delegation to Japan and the (Japanese) National Graduate
Institute for Policy Studies (GRIPS) on the side-lines of the forum.

The final statement of the 2016 meeting recalls that the world recently adopted three major agreements:
the Sendai Framework for Disaster Risk Reduction; the UN’s SDGs to promote a balanced and inclusive
growth; and the Paris Agreement to limit the emissions of greenhouse gases. It then points to the need for
a coalition of the public and private sectors and academia to nurture industrial innovation driven by new
manufacturing technologies, robotics, nanotechnology and new materials. The statement calls for a global
consensus on universal ICT rules, acknowledging that the use of ICT is primordial in creating ‘smart cities’.
It further foresees that breakthroughs in the life sciences will encourage further progress in personalised
and pre-emptive medicine and emphasises the importance of S&T cooperation at all levels.

10.7. European Environment Agency (EEA), 10-11 November 2016, Copenhagen

This visit took place in the context of STOA’s efforts to reinforce the exchanges and generate synergies
with the EU scientific agencies that are organised in the EU Agencies’ Network on Scientific Advice (EU-
ANSA). STOA was represented in Copenhagen by its chair, Paul Rübig MEP, The visit started with a
general introduction by the Executive Director of the EEA, Hans Bruyninckx, on EEA’s current activities
and the preparations for the next 2020 report on the state and outlook of the European environment. STOA
Chair Paul RÜBIG explained the current focus of STOA’s activities and underlined STOA’s interest in
developing synergies with the work of EEA, in particular in the areas of eco-efficient transport and modern
energy solutions, and sustainable management of natural resources.

The programme of the visit included a joint session
with members of the EP ENVI Committee, José
Inácio Faria MEP, Nikos Androulakis MEP, Jørn
Dohrmann MEP and Margarete Auken MEP, on
transitions to sustainability. In this session, Hans
BRUYNINCKX underlined that a transition towards
a sustainable way of life would not only require
technological solutions, such as low-emission
electric vehicles, but would probably require more
fundamental changes to the way we design our cities
and meet our transportation needs.
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11. Communication

Communication is very important for maximising the impact of STOA’s work and showcasing its depth,
scope and relevance, while reaching an ever wider audience. Communicating about STOA’s activities is
also a way of encouraging feedback from STOA partners and stakeholders.

‘Silos and pipes’

STOA is aware that specialised communities develop around specific areas of knowledge or expertise to
the extent that it is difficult for members of these communities to communicate or work with members of
other communities (silos). This may be because of the specialist language used, community norms,
organisational politics, professional barriers to individuals transcending silos, or simply because of
insufficient communication channels. Silos are often identified in traditional academic disciplines,
affecting research and education, but are also present in institutions and organisations at various levels.
For example, there are good reasons for structuring these organisations with reference to policy areas, and
such organigrams often change in response to emerging issues. However, there are often difficulties in
fostering horizontal dialogue between these specialist hubs. Emerging techno-scientific issues do not
always fit neatly into one silo, which can negatively affect the adequacy of our response to them.

STOA seeks to continue benefiting from the current organisational structures and working practices that
foster specialisation, while recognising and addressing some of the drawbacks that are associated with
this segmentation, in order to better collaborate with its intra- and inter-institutional, as well as external,
partners. It will continue to contribute to wider efforts among the global research, policy and knowledge
management communities in order to respond to the challenges presented by silos, for example by
committing to interdisciplinary initiatives and participating in debates and movements that seek to
identify deficiencies in or total absence of communication, build pipes, support innovative approaches to
communication and foster the creation and maintenance of pipes between silos.

In addition to disseminating its own work by various means, increasingly including new media, STOA
facilitates the communication, sharing and discussion of the work of researchers from other institutions
and communities (silos), for example through presentations to the STOA Panel (chapter 10) and the
activities of the STOA network (chapter 11).

Publications

The official publications of STOA are studies and briefings related to individual projects. STOA studies
report on project methodologies and findings, and assess a number of options for policy-makers to
consider. Short, concise and to-the-point ‘Options Briefs’ summarise the assessed policy options on 2-4
pages. A study and its findings can also be summarised in a ‘layman's summary’ of a maximum 20 pages.

In addition, since 2015 the Scientific Foresight Unit (STOA) has been regularly publishing two-page ‘At a
glance’ notes. These are intended as awareness-raising and thought-provoking overviews of current and
relevant techno-scientific trends, as suggested by their titles, always in the form of questions starting with
‘What if?’. Each publication in the series concerns one trend and consists of four sections: trend description,
exploration of ongoing developments and expected impacts, consideration of unexpected impacts if the
technology becomes embedded in society, and anticipatory law-making. In 2016 STOA published three
studies, one briefing and six ‘What if?‘s.

STOA also produces reports following its events and an Annual Report on the activities and achievements
in the preceding year. These publications are available on the STOA website and the EP Think Tank pages.
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Other dissemination channels

STOA is increasingly using new media and different other channels to communicate about its activities.
This includes blog posts (31 in 2016), published on the EPRS blog, which announce STOA events and
report on news, projects and workshops in an easily accessible way. Video clips (four in 2016) about events
or presenting outcomes of projects are published on the EP website or on STOA’s YouTube channel. In
2016, the Scientific Foresight Unit (STOA) started regularly producing podcasts (seven released in 2016),
based on its short awareness-raising publications (‘What if?’s). STOA events are regularly supported with
live tweeting from @EP_ThinkTank, enabling interaction with stakeholders, experts and citizens engaged
on the topic.

An overview of STOA's online presence is given in Table 1.

europarl.europa.eu/stoa

EPThinkTank.eu/author/stoablogger/

@EP_ThinkTank

linkedin.com/company/european-parliamentary-research-service

youtube.com/user/MySTOA
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12. Implementation of STOA Budget

Following the putting in place of a multiannual framework contract in 2014 (45 contracts with 29 different
contractors), six new STOA projects were launched in 2016, on the basis of the signing of specific contracts,
in the areas and on the topics presented in Table 2 below.

Table 2. STOA projects launched in 2016

Lot Project title
1 Energy Decarbonisation and energy resilience in the EU
2 Transport Sources and instruments on financing new transport

infrastructure projects
4 ICT and Information society Language equality in a digital age - Towards a Human

Language Project
5 Nanoscale science and technology

including industrial applications
Additive bio-manufacturing: 3D printing for medical
recovery and human enhancement

8 Science, technology and innovation
policy

How to overcome the innovation gap in Europe:
Structural shortcomings in EU-13 and recommendations
for a better performance in Horizon 2020
Technology options and systems to strengthen
participatory and direct democracy

In 2016, STOA committed € 648.550,08 (99.7% of its expertise budget) for conducting projects and
organising project-related workshops, while € 10,000 (100% of its reception and representation budget)
were committed for the organisation of various events, including notably the STOA Annual Lecture.

Out of € 2,989,988 foreseen in the budget of the multiannual framework contract, so far (2014-2016)
€ 1.528,588 (51%) has been committed for projects, with the resources used per thematic lot in 2016 as
shown on Figure 1.

Figure 1. Budgetary resources used per thematic lot in 2016
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13. STOA administration

Since 15 September 2014, the STOA Secretariat and the Scientific Foresight Service constitute the Scientific
Foresight Unit (STOA), which is part of the Directorate for Impact Assessment and European Added Value
within the Directorate-General for Parliamentary Research Services (EPRS). The staff members of the Unit
are listed below.

Scientific Foresight Unit (STOA)
Directorate for Impact Assessment and European Added Value
Directorate-General for Parliamentary Research Services (EPRS)
European Parliament
Rue Wiertz 60
B-1047 Brussels
Tel. +32 2 284 4236
E-mail: stoa@ep.europa.eu

Director-General, EPRS
Anthony TEASDALE

Director, Impact Assessment and European Added Value
Wolfgang HILLER

Head of Scientific Foresight Unit (STOA)
Theo KARAPIPERIS

Administrators

STOA Secretariat
Zsolt G. PATAKI, Head of Service
Mihalis KRITIKOS
Nera KULJANIĆ
Gianluca QUAGLIO (Seconded National Expert)

Scientific Foresight Service
Lieve VAN WOENSEL, Head of Service
Philip BOUCHER (since February 2016)
Christian KURRER (since May 2016)

Assistants
Serge EVRARD
Rachel MANIRAMBONA
Marie MASSARO (since October 2016)
Damir PLEŠE
Anne VILLERS (until March 2016)
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STOA trainees

STOA actively uses the Schuman scholarship scheme to offer vocational training to several high-potential
recent university graduates. In addition, the unit accepts those who seek a traineeship as part of their
studies or for the advancement of their careers. Each trainee works closely with an administrator and so
becomes involved in most of the tasks and challenges they face: participating in meetings with Members
and other stakeholders, and organising workshops and studies on science and technology topics. They are
also able to go on a mission to the EP in Strasbourg and attend the monthly plenary part-session. Trainees
thus become acquainted with the whole EU policy-making process.

During 2016, the following trainees worked with STOA:

Liliana Filipa MENDES CUNHA (PT, October 2015 - February 2016)
Sarah McCORMACK (IE, March 2016-July 2016)
Brian KELLY (USA, March 2016-July 2016)
James TARLTON (UK, October 2016-February 2017)

The Scientific Foresight Unit (STOA) also welcomed the following study visitors:

Seifu DEJENE KABO (ET, 11 April 2016 - 11 May 2016)
Andres GARCIA HIGUERA (ES, 4 July 2016 - 29 July 2016)
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