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1. IDEAS SPECIFIC PROGRAMME

Objectives
Original objectives

Fhe objective of the Ideas Programme was to support frontier rescarch under the
auspices of the European Research Counail (ERCOH.

I[ts rationale was o redress Burope’s pereeived loss of ground in global scientific
leadership in two main ways. Firstly by providing for the best rescarchers the resources
and autonomy required to realise ground-breaking scientific ideas. in particular for
voung researchers. And secondly by creating a tframework that promoted scientitic
competition. which is essential for excellent scientific ideas to emerge.

Fvolution of obhjectives to respond to the crisis

In response to the tinancial enisis buropean governments and the U undertook a
comprehensive series of actions from rescuing the banks to launching a Lurope-wide
recovery plan. Axs the Inancial erisis turned into a debt ensis the U responded with a
twin track approach of immediate and long-term measures, The tong-term measures
included ensuring sound public finances and ensuring competitiveness and promoting
orowth.

Farly i 20100 the Commission therefore proposed the Turope 20200 strategy 1o achicve
smart, sustamable and inclusive growth building upon the earlier Lisbon Strategy. As
part of this strategy the aim of the Innovation Union flagship imative was to strengthen
“every hink i the innovation chaing from ‘blue skyv' rescarch to commercialisation™.
Griven this and the contimuties with the Fisbon Strategy it was not necessary to alter the
overall objectives ot the BERC. Nonetheless the Scientfic Council ot the ERC
introduced the Proot of Concept in 2011 to explore the commercial and  social
mnovation potential ot ideas ansing from the 1:RC grants.

How did Ideas SP contribute to the competitiveness of European industry?

Following intensive study by econonists over many vears including Robert Solow (who
won a Nobel Prive for this work), 1t 1s now accepted that technological progress is the
critical factor i driving sustained growth in per capita income. This requires more than
incremental improvements in o current technologies and knowledee. It requires new
Knowledge that will create whole new sectors and industries to provide high quality
jobs. and drive tuture productivity and growth. Allowing rescarchers the freedom o
explore ideas at the frontiers ot knowledge as the ERC does is proven to be the best way
to generate radical hreakthroughs,

[he FRC funds frontier rescarch. Classical distinetions between basic and applied
research have Jost much ot their relevance at a time when many emerging areas ot
science and wechnology (e.ps biotechnology. 1CT. materials and nanotechnology . and
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cognitive sciences) often embrace substantial elements of both, and for sure originate
from fundamental scientific ideas. Frontier research therefore often generates
unexpected or new opportunities for commercial or societal application from the
immediate term to the very long term.

The Ideas SP also has important structuring effects on European innovation. The
visibility of basic research funded at European level makes it easier for actors in the
European innovation system to pick up on the knowledge resulting from that research
and thus reduce information-related market failures and improve the European
knowledge market. At the same time, the higher quality and increased visibility of
European basic research makes Europe a more attractive place to companies to carry out
research in and to individual researchers to engage in scientific careers.

Data from completed ERC projects shows that around one-fifth of ERC Principal
Investigators working in the Physical Sciences and Engineering and Life Sciences
domains have reported at least one patent arising from their project as below. And
those projects that do patent report on average more than one patent (see Table below).

LS PE
otal Total
Projects with [patents Projects with patents

Projects at least one Projects at least one
completed | patent completed | patent

StG2007 68 12 88 21

AdG2008 39 7 68 13

Total 107 19 30 156 34 68

Number of ERC projects reporting at least one patent'

This analysis looked at 263 projects in the LS and PE domains from 314 completed projects
from the first two calls (StG 2007 and AdG 2008). It counted only those reported patents which
ERC was able to validate in the database of the European Patent Office. There were no reported
patents from the SH projects in this sample.
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The ERC Scientific Council explicitly recognised the frontier nature of ERC funded
research in 2011 be creating the Proof of Concept Grant (PoC). More than 170 "proof
of concept" grants awarded since 2010 to explore the commercial and social innovation
potential of ideas arising from ERC grants. Results from the PoC projects include
verification of the innovation and market potential of the idea taken to proof of concept,
raising interest from industry or other potential investors, creation of commercial
ventures and the filing of international patents.

Analysis of the first 50 completed PoC projects shows that around 50% reported at least
one patent application. In addition, 18% of them spun-out a new venture and 30% of
them intend to use an existing or new spin-out to take forward their idea. A further 16%
of them plan to license technology to an existing company and 8% to form an industrial
partnership. Table below shows the status of the projects at the time of the final report.
24% required further research, 14% had initiated discussions with industry, 12% were
seeking investors, 8% were already negotiating with potential investors and 6% had
already raised funding.

Current status of the project

Status of the PoC projects at the time of the final report

The Ideas Specific Programme clearly achieved its objective of creating a pan-European
competitive structure leading to higher levels of excellence in Europe's basic research.
This will result in a better and enlarged knowledge base for European enterprises on
which the innovation of products and process can be based. This will have direct
economic, societal and environmental benefits.



How did ldeas SP contribute to increase European wide S&T collaboration and
networking for sharing R&D risks and costs?

The ERC does not have the explicit aim of fostering international or intra-European
collaboration, but because science at the highest levels is characterised by high levels of
international collaboration the ERC has in practice supported extensive international
collaboration both within and outside Europe.

As part of a study “Comparative scientometric assessment of the results of ERC funded
prq;’ecl.s': " the contractors examined the publications of 2,556 ERC grantees. The table
below presents four types of international collaboration broken down by domain: 1)
collaborations involving at least two distinct countries, regardless of where they arc
located. 2) intra-European collaborations involving researchers from at least two
different European countries, 3) extra-European collaborations involving at lcast one
European and onc non-European country, and 4) collaborations involving at least two
distinct countries. one of which 1s the United States.

The data shows that overall 56% of the publications of the LRC funded rescarchers
involved international collaboration.

Table X International Collaboration of ERC Funded Researchers After the
Grant Start Year by Domain and Type of Collaboration

Number of Papers Collaboration Rate
Agency / Type of Collaboration LS PE SH TOTAL 5 PE SH TOTAL
European Research Council {ERC} 19.536  35.466 3.867 58.650
International Collaboration {all} 11.072 19.811 1.858 32576 57% 6% 48% 56%
intra-European International Collaboration 7.350 14.113 1.177 22493 38% 40% 30% 38%
Extra-European Internaticnal Collaboration 6.664 12.032 1.110  19.716 34% 34% 29% 31%
international Collaboration with USA 4.614 7.853 761  13.151 2a% 22% 20% 22%

The ERC does not have the explicit aim of fostering international or intra-European
mobility but one important feature of the ERC’s grants is that they allow for portability
between host institutions. This allows rcscarchers to find the best institutional
environment for conducting their rescarch and the movement of researchers also means
that their knowledge and skills also circulate.

i

RR-1221-ERC, July 2015 by RAND Europe and Observatoire des sciences et des technologies
{OST)
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Table 10: ERC grantees changing host institution

change HI during | change HI after granting
granting

All grantees 6% 5.6%

StG 7.8% 8.4%

CoG 5.4% 0% °

AdG 3.6% 3%

How did Ideas SP contribute to improve the coordination of European, national
and regional research policies?

The ERC has tried to record relevant changes in the national systems. Of the changes
observed, few can be directly attributable to the effect of the ERC but certain trends are
notable. Before the creation of the ERC, 12 of the current EU countries’ had national
research or scientific councils involved as decision making bodies in the governance of
competitive funding of basic research (including EE and HR with science
foundations). In 2014 all but five EU countries had such bodies’. In 20 countries these
councils have a decision making role at strategic level and sometimes even at
operational level. In BG, PT and RO these bodies have an advisory role.

Increasing competition between European countries and institutions to host ERC
grantees is leading to major reforms in the way research funding is allocated and to
more attractive conditions for the best researchers. The number of EU Member States
with scientific councils involved as decision making bodies in the governance of
competitive funding of basic research has increased from 12 to 23° during the lifetime
of the ERC. Since 2007, 11 Member States have launched new funding schemes
inspired by the ERC. The National Science Centre (NCN) in Poland, a government
executive agency set up to fund basic research, was created in 2010 with the ERC as an
explicit model.

The creation of the ERC also enhanced or consolidated the priority given to
basic/frontier research in some national strategies. On 28 July 2011 the Bulgarian
Parliament adopted the new National Strategy of Scientific Research to 2020. The
strategy introduced for the first time officially set priorities for the development of
science in Bulgaria. One of the priorities is "Development of fundamental research

) After one call in 2013.

. CZ, DK, EE, FI, HR, HU, IE, LU, SE, SI, SK, UK.

All EU countries except CY, EL, ES, IT and MT.

o All EU countries except CY, EL, ES, IT and MT. In BG, PT and RO the scientific councils have
an advisory role.
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under programme and competitive principle to the amount of 13" of the public
expenses on scienee”. (refs Nartonal Strategy of Scientific Researcr o 202101,

In Romania a full chapter of the first National RDI Strategy 2007-2013 concerned the
important role of “kxploratory and frontier research™ Under the influence ol the
Furopean developments taking place around the creation of ERC. Romania committed
to support advanced  research. directed  towards world-class scientific results. o
encourage the development of the rescarch carcer and the establishment of poles of
excellence. Taking into account the signiticance of fundamental research for knowledge
devetopment and  the training ot highly  skilled human resources. the  strategy
cmphasized excellence. inter-disciplinary research and international  visibility, ‘The
second National RDI Strategy 2014-2020 (to be soon approved by the Government)
maintains “lundamental and trontier research™ as a national priorvity. (ref National RDI
Strategios 2007-20103 and 2014-20 200,

The FRC™s commitment to excelience also inspired a focus on excellence at national
level. In Poland. the legislative act on Higher education. known as “Partnership tor
Knowledge Retorm™ entered into torce in October 2011, The retorm had excellence as a
focus. The tive general objectives of the reform indicate o commitment to tunding trom
the state budget “only top quality scientitic rescarch | ... ] according to international
standards™ and 1o concentrate tunds on the units conducting the top-level R&D
activity 7L at the same time implementing “a system ot comprehensive evaluation ol the
quahty of R&D actvity conducted by the scientitic units™ (ref: Partnership for
Nuowledge Retform).

LERC provided legitimacy for increasing the level of competitive funding for
basic/fronticr research. In France. amid the animated debuates caused by the proposal
1o establish ERC as a competitive funding structure at Furopean level. the Nutional
Ageney tor Research (ANR) was created in 2003 to tund fundamental and industrial
research projects on a competitive basis. ANR represented a radical shitt in the French
research funding system and as such was heavily contested. The support given to 1RC
by key plavers in the French rescarch svstem increased the acceptance of the ANR. (et
article Philippe Laredo. 20710),

In 2009 the Hungartan Academy of Sciences (a4 major source of subsidy-based rescarch
funding) announced its Momentum Program. an instrument for competitive funding of’
baste- frontier rescarch.

The priorities of the Tralian national research svstem are outlined in the tricnnial PNR
Natonal Rescarch Progranyme. PNR 20T1-2013 contains 2 long-term actions both
involving basic rescarch: support to creativity and excellence inall ficlds ot knowledge,
and support for oriented basic research towards enabling technologies. The tirst action
resembles very close the FRC approach. It provides support for eritical basic rescarch
projects. free. amed at developing new knowledge. with long term impacts. evaluated
by international peer revies. The Ministry of University and Rescarch shall allocate
share of at least 23%q ot the tunds available for projects in knowledge-driven. to scholurs
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aged under 40 years. The action was amplemented in 2014 with the Scientifie
Independence of Young Researchers (SIR) Programme. (ref. PNR 2011-201 3).

New funding schemes inspired (or very likely to be inspired based on their terminology
and processes) by the FRC schemes were launched in four of the seven LU countries
with no investigator-driven tunding schemes operational in 2006 (B, 1T, PL and ROY
and 1n seven ot the EU countries where such schemes did exist since betore 2007, Thus
ERC mfluence at the level of the tunding instruments could be seen in ¢leven EU
member states.

One notable change which can be directly attributed to the 1ERC is the creaton of the
National Science Centre (NCN) in Poland in 2010, NCN is a government executive
ageney set up to fund basic research with the FRC as an explicit model™. The Council of
the NONU consisting of 24 distinguished  professors selected by the Nominating
Committee and appointed by the Minister of Science and Higher I'ducation. establishes
the tunding strategy and the instruments in line with the country’s development
strategy. The NON Council is renewed every two vears. The council nominates 23
panels of experts evaluators distributed over three scientific domains which are very
similar to the ERC™s panels.

How did Ideas SP strengthen the scientific excellence of basic research in Europe?

I'his is the Key objective of the ERC and ERC projects are producing and disseminating
a very substantial number of research findings in international. peer reviewed journals
mcluding the most prestigious ones.

As of 15 August 2014 over 29 000 publications acknowledging 'RC support have
appeared in the international, peer reviewed journals indexced by the Web of Science
database”. These publications report findings from both ongoing and finalized ['RC
projects. Because of the profile of the ERC's budget over 1'P7 the large majority of
ERC projects were still ongoing as of 13 August 2014 and theretore the final number of
publications from LRC projects funded under FP7 will be substantially higher than the
current tigure.

fable T1 below shows the number of publications acknowledging FRC tfunding that
have appeared in two of the most prestigious scientific journals (Narre and Science).
The combined number of articles in Nearure and Science acknowledging 'RC funding in
2008. when there were only a small number of active ERC projects. was 5. By the end
of September 2014 there were over 650,

Mhe “Fundamental Rescarch Projects”™ launched by CY in 2009 and 2011, the ~Researcher
teams” projects” of the LI Research Council and the ANR non-thematic schemes (FR) were
most probahly notinspired by ERC S tunding schemes,

At their request NCN was able on several occasions to receive support und advice trom the FRC
including training and ohserving the ERC procedures.

The Web of Science datubase maintained by Thomson Reuters covers around 12,000 peer-
reviewed journals i the sciences. social sciences, arts. and humanities zoing back in some areas
to the 19" Century.



Publications

acknowledging

ERC funding 2008 2009 2010 2011 2012 2013 2014" | Total
NATURE 2 13 30 51 70 102 75 343
SCIENCE 3 11 26 46 69 90 62 307
Total Nature and

Science 5 24 56 97 139 192 137 650
ALL PUB 51 592 1944 4114 7041 10504 | 6073 30319

Number of publications acknowledging ERC funding in Nature and Science

While the vast majority of the ERC grants are still on-going, if one takes only 314
completed ERC projects from the earliest calls for proposals (187 projects from StG
2007 and 127 projects from AdG 2008), they have reported 10,796 publications''. This
gives an overall average of 34 publications per project but with marked differences
between fields and projects. Projects in Life Sciences have on average 23 publications,
Physical Sciences and Engineering 48, and Social Sciences and Humanities 18.

ERC projects are not only producing and disseminating a very substantial number of
research findings, but are producing a substantial number of the most significant and
high impact research findings worldwide.

ERC grantees have an outstanding publication record with high scientific impact,
notably in terms of the number of publications they have produced which are in the top
1% and 10% of the most highly cited publications in the world. Moreover, among the
most cited publications arising from ERC funding, there are already a significant
number that have been recognised as landmark contributions to science including the
first paper to clearly show that there are different sources of myeloid cells in the body
which will eventually result in new therapeutic approaches for multiple diseases and a
“paradigm shattering” improvement in the efficiency of dye-sensitized solar cells, as
well as work related to: resistance to chemotherapy in cancer; the discovery of the
Higgs boson: the use of the new material graphene to design a functional electronic
device; and the discovery of Majorana fermions in superconductors.

The ERC has carried out a number of bibliometric analyses of publications
acknowledging ERC funding to try to ascertain their potential significance or impact.
One analysis, using the reported publications from the 314 completed projects which
could be validated in the Scopus database showed that a significant proportion of

" January to September 2014.

Only those publications which were validated by a digital object identifier (DOI) and identified
in the Scopus database are counted. This represents about 80 % of all publications which have
been reported. The Scopus database maintained by Elsevier covers around 51 million records
from 22,000 peer-reviewed journals “in the fields of science, technology, medicine, social
sciences, and arts and humanities™ going back to 1995.
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ERC publications were in the top 1% most highly cited publications worldwide'’ —
see Table below.

Outpurs
in Top Field- Outputs
10% of Weighted in Top 1%
the World Citation of the
Entity (%) Impact ¥ World (%)
B ERC_Completed_LS 67.6 342 206
B ERC_Completed_SH 342 3N 92
# ERC_Completed_PE 410 298 79
United States 18.0 147 22
W EU28 - European Union 146 126 14

Citation percentiles of publications reported by completed ERC projects (Scopus)

A second analysis came to a similar conclusion. The analysis, this time using the
methodology of the US National Science Foundation and based on all the publications
acknowledging ERC funding and recorded in the Web of Science database, showed that
overall 12% of these publications were in the top 1% most highly cited publications
world wide — see Table below. On the same basis, the number of the publications in the
Top 10% was 855 out of 1996 or 43%.

Agricultural sciences 0 1 0 11
Astronomy 6 115 D 31
Biological sciences 84 553 15 29
Chemistry 17 310 5 26
Computer sciences 4 29 14 10
Engineering 14 92 15 17
Geosciences 3 69 4 16
Mathematics 8 85 9 7

Medical sciences 22 155 14 20
Other life sciences 0 1 0 9

Physics 47 562 8 18
Psychology 0 11 0 16
Social sciences 1 11 9 10
A . ale’ B

*) ERC articles, notes and reviews published in NSF-classified journals in 2008-2010 cited by 2012 publications
**) all ERC articles, notes and reviews published in NSF-classified journals in 2008-2010
***) 1% thresholds considering articles, notes and reviews published in NSF-classified journals in 2008-2010 cited by 2012 publications

Citation percentiles of publications acknowledging ERC funding (Web of Science)"

Out of the 10,796 publications reported by the 314 completed projects, 7003 (or 64 %) were
indexed in Scopus.
For publication window 2008-2010 and cited in 2012. Using full counting method.
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What both of these analvses show. using difterent methods and data bases. is that a
substanual fraction ot ERC funded articles are among the most highly ¢ited publications
worldwide. including in the most significant top 1% category.

There are also alrcady many discovenes from ERC funded projects which have been
hailed as "landmark” or "exceptional advances” for example. sclected  scientific
publications acknowledging ERC-funding which have been featured by editorial boards
ob scientifie journals or highlighted in post-peer review svstems such as “Faculny of
1000

[n only seven vears a significant fraction of the leading researchers in Europe have
applied to and been successtul in the ERC calls.

To analyse whether leading rescarchers in Furope have applicd for ERC funding
schemes. the ERC adentitied over 14,000 idividuals considered 1rom 13 selected
eroups including highlv-cited scientists ( Thomson Reuters. IS, clected European
lorergn associates of US National Academices. laurcates of selected prestigious national
rescarch prizes and participants and chairs at Gordon Conferences. and then including
only rescarchers atfiliated with a European institution. These were then matched with a
datubase ot all ERC applicants since 2007, Bibliometric rescarch has tound over many
vears that a relatively small group of elite researchers publish the majority of the most
highly cited scientific publications'™.

This analysis showed that around a quarter of these "leading” rescarchers have applied
for ERC funding schemes. Overall around 43% of the applicants from this group were
funded by the ERC (some after multiple applications) meaning that 12% of the
identitied leading researchers have been tunded by the ERC (1.647 out of 14.278). In
addition. the analy sis identified 1000 leading researchers trom €/, HUL PL. RO and S|
(200 from ecach). Only 10% of the "leading” rescarchers wdentilied from these less-
performing Member States have applied for ERC tunding schemes.

Successtul applicants include up 1o now 11 Nobel laureates'™, five Fields Medallists'®
and the winners of many more internationally recognised prizes. Five ot the Nobel
laurcates were funded by the ERC betore reeeiving the Nobel Prize. The ERC has also
received tour proposals from Nobel Prize winners which it has not funded.

Over 4 300 world class starting and advanced researchers have been funded with 63
ditferent nationalities. It should be no surprise that many of Lurope’s top researchers are
alrcady at some ol Lurope’s top research institutions. On the other hand. the fact that

Lotha. A 1926, The frequency distribution of scientitic productivity. Jowraal of the Washineton
teademy of Sciences. 16(12). pp.317-324.

May -Britt Moser AdG 2010 (Physiology or Medicine 2013): Edvard Moser AdG 2008 and AdG
2013 (Physiology or Medicine 2014): Jean Tirole AdG 2009 (Economics 2014): Serge Haroche
AdG 2009 (Phasies 2012y Konstantin Novoseloy StG 2007 and Sy G 2012 (Physics 2010y as
well as Ada Yonath AJG 2012 (Chemistry 2009)0 Andre Geim AdG 2012 (Physics 2010):
Christopher Pissarides AdG 2012 (Economics 20100 Jean-Marie Lebn AdG 2011 (Chemistry
[987) James Hechman AdG 2010 (Economics 2000% Theodor Hinsch AJG 2010 1Physics

2005).
e Shwo Fields Medals 2004 wwarded o LRC O lanreates ™. August 2003
T rewiiopa e sies detaalt tiles pross refease Bles ERO Pross Release 10N 201 pd
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60% of the grants have gone to a further 550+ research institutions (over 200 of which
host only one ERC grant) could be seen as evidence that the ERC can recognise
excellence wherever it is to be found.

How did Ideas SP promote the development of European research careers and
contribute to make Europe more attractive to the best researchers?

One of the key objectives of the ERC was to offer attractive funding conditions which
would help to attract and retain outstanding researchers in the ERA. The ERC funded a
research project from September 2009 — September 2014 designed to evaluate the
ERC’s Starting Grant programme by focusing on the effects on the individual career
development of young researchers. The project also aimed to analyse any wider
institutional and structural effects of ERC funding'’. The charts below show the changes
in working situation reported by successful ERC grantees in comparison to a control
group of unsuccessful ERC applicants'®. The results show that the researchers funded
by the ERC reported better working conditions across the board and in particular more
time for research.

Access to research equipment! *
Access to qualified research staff! *
Oppoertumities for external coliaboration ! ¢ *
Academic autonomy *
Status within academic community . *
Status at my institution SR
Remuneration *
Long term career perspectives | . *
Overall workioad ¢
Job-security | 5 *
Work-life balance  ®

Completely 2 3 4 Completely
satished dssatsfed

¢ rejected approved

Assessment of the working situation (MERCI final results)

MERCI - monitoring ERC's implementation of excellence.
http:'www.research-information.de’Projekte/Merci/projekte_merci_lang.asp

Based on a survey which took place on average around four years into the ERC grant of each
respondent.
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approved

20 40 60 80 100

Percent
(mnci pubkcabons) —
P Supervisior
saching
Acquistion of research funding B Committee work
BN anagement/ adminsstraton . O

Assessment of the time-budget (MERCI final results)

Furthermore, the ERC funded a research project from February 2009 to April 2012 to
explore the possible broader impacts of the ERC'”. The project found preliminary
evidence of impacts at several levels beyond the direct effects on the careers and
research of the ERC grantees themselves. The study found that ERC success is
unanimously seen as a new quality marker for research organisations across Europe,
which in turn feeds back into actions by the research and university leaders. The impact
of the ERC on universities and research institutes was most pronounced in the research
organisations that are just below the top research performers since the existence of the
ERC as well as attracting some grants is used to overhaul the organisation and develop
and implement the practices conducive to research excellence. The ERC and its funding
schemes have less direct impact on top research performers and on research
organisations that are lagging far behind these.

Frontier research also plays a critical role in training new graduate students and post-
doctoral researchers. Whether their final professional destination is academia or
industry, research-trained graduates bring with them skills needed to perform research
and to develop new ideas and skills in using advanced instrumentation and techniques.

The proportion of ERC grantees with non-ERA nationality is about 7.1%. However
many of these were already based in Europe at time of application. The proportion of
ERC grantees that were resident outside ERA at time of application is about 2.6% (most
being ERA nationals in US). Researchers tend to be very mobile early in their careers
but they are less likely to move at the stage when they have received tenure from their
host institution which is a stage of many researchers in the ERC target population.

" EURECIA - understanding and assessing the impact and outcomes of the ERC funding schemes.

WWW.eurecia-erc.net
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For example, around 17% of the PhDs and post-docs in ERC teams (estimated at 2,700
over FP7) were from outside Europe, the largest number of whom were from China, the
USA and India. This shows the potential of ERC Pls to attract talented early-stage
researchers to Europe from around the world.

Table 9: ERC grantees that were resident outside ERA at time of application

Country of residence International ERA nationals Total
grantees
Argentina 1 1
Australia 1 3 4
Canada 1 2 3
India 1 1 2
Japan 1 1
Korea 1 1
Lebanon 1 1
Russia 1 1
USA 27 72 929
Total 32 81 113

How did Ideas SP provide the knowledge-base needed to support key Community
policies?

The ERC does not have the explicit aim of funding studies that will make specific
policy recommendations to the Commission. However the ERC funds top quality
research across all fields including in the social sciences and the humanities, and so a lot
of this work is relevant to analysing and contributing to key Community policies.

One obvious example is the work of influential economists funded by the ERC such as
Thomas Piketty and the Nobel Prize winners Jean Tirole and Christopher Pissarides.

The usefulness of a large bottom-up programme is that it will often fund research into
arcas which were not seen as priorities in top-down programmes but which become
priorities because of events such as the Ebola outbreak. One example is that during the
volcanic events at Eyjafjallajokull in Iceland in 2010 which caused enormous disruption
to air travel across western and northern Europe it was found that the ERC was already
funding a number of relevant projects.

13




How did ldeas SP increase availability, coordination and access in relation to top-
level European scientific and technological infrastructure?

The ERC Scientitic Council has encouraged and supported the provision of open access
to the results of ERC funded research since the very beginning™. The ERC currently
provides funding tor the Furopean PubMed Central (since 2013 with the latest round of
up to €830k tor up to 72 months tfrom the ERC Work Programme 2013) inttative. arXiy
{a nonunal annual tee trom the administrative budget) and the OAPEN nitiative mainly
covering open aceess books in the arca of humanitices and social sciences (30K for up to
24 muonths from the ERC Work Programme 20135).

Direct costs. including for equipment accounted for about 23% of total project tunding
awarded by the ERC during FP7. ERC Pls can request additional funding of up to one
million euro per grant to cover the purchase of major equipment and access to large
facilities. FRC Pls work at many of Europe’s top infrastructures including 11 projects at
CERN.

How much did Ideas SP contribute to job creation?

The main role of the ERC 1 contributing to job creation is 1ts role in creating the new
knowledge that will create whole new sectors and mdustries to provide high quality
jobs, and drive future productivity and growth.

Howeser a large programme such as the ERC also directly supports researchers and
personnel costs accounted for about 30 60% of total project tunding awarded by the
1RO during 117,

A survey of Y93 of the intual FRC grants showed that on average cach ERC project
employs six team members with around 63% of those having the role of PhD swdents
or post-doces. Extrapolating these numbers 1o the 4 554 St CoG and AdG projects
means that the ERC will have supported around 16 000 PhD students and post-doces
from FP7.

In additton around 17% ot these earlyv-stage researchers were from outside Burope. the
largest number of swhom were trom China. the USA and India. This shows the ER(Cs
potential to attruct talented carlyv-stage rescarchers to Europe trom around the world.

To what extent was Ideas SPP coherent with other EU actions (CIP, ESF) and EU
poliey?

The ERC has a significant structural impact by generating a powertul stimulus for
deiving up the quality of the Luropean research svstem., over and above the researchers
and projects which the ERC funds directly . ERC-tunded projects and rescarchers set a

See the ERC Scientific Council Statement on Open Aceess of December 2006, and the Open
Access Guidelines for rescarchers tunded by the ERC (latest version: December 20141 Starting
with the W 2012 a Special Clause on Open Access has been systematically included in all
Grant Agreements for ERC Frontier Rescarch Grants,
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clear and inspirational target for frontier research in Europe, raise its profile and make it
more attractive for the best researchers at global level. The prestige of hosting ERC
grant- holders and the accompanying 'stamp of excellence' are intensifying competition
between Europe's universities and other research organisations to offer the most
attractive conditions for top researchers. And the ability of national systems and
individual research institutions to attract and host ERC grant-winners sets a benchmark
allowing them to assess their relative strengths and weaknesses and reform their policies
and practices accordingly. ERC funding is therefore additional to the ongoing efforts at
Union, national and regional level to reform, build capacity and unlock the full potential
and attractiveness of the European research system.

Which was the added value of Ideas SP when compared with national research and
innovation programmes?

There is strong evidence for suggesting that the ERC has high EU added value.

Dimensions of EU added | ERC added value and its complementarity with the
value rest of the Framework Programme

Transnational dimension Traditionally the Framework Programme has focussed
on supporting transnational collaboration and mobility.
The ERC provides for the first time a European-wide
competitive funding structure based on the sole
criterion of excellence.

In economic terms this transnational competition

avoids the negative effects of cross-border externalities

and limited systems competition. This has far-reaching
consequences:

e Resources are allocated more efficiently, the best
researchers with the best ideas receive funding
regardless of their nationality and the availability of
national funding;

ERC peer review and funded research acts as a gold
standard allowing Member States and individual
research institutions to benchmark the relative
strengths of their systems and policies leading to
important reform of national policies and
institutional practices.

In this way the ERC funds research of the very highest
quality at the frontiers of knowledge thus facilitating
the major breakthroughs that are necessary to address
societal challenges, to promote the creation and growth
of businesses in emerging sectors and to fully develop
a knowledge and innovation society in Europe.

At the same time the ERC provides a powerful
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dynamic for driving up the quality of the overall
European research system. In this way the ERC
supports research excellence across the whole of the
European Union and associated countries.

Economies of scale or scope

The ERC offers a large scope for economies of scale.
By deciding centrally which proposals receive funding,
the risk of duplication of research is limited: and it is
less costly to employ the experts needed for high-
quality assessment of project proposals. The scarcity of
excellent peer reviewers in particular is a major factor
for all research funding bodies. The quality of the
ERC's peer review has already been widely recognised
by the research community as reported by a panel of
independent experts®' and in the interim assessment of
FP7.

Critical mass requirements

Traditionally the Framework Programme has focussed
on building up critical mass by supporting "virtual
centres" and networks. The ERC, by providing
generous funding to research teams in situ and by
making this funding portable, reinforces existing
centres of excellence and allows ambitious new centres
to quickly scale up the research profiles in which they
are particularly strong.

The reinforcement of existing centres of excellence is
an integral component of the ERC's mission given that
Europe lags significantly behind the US at the highest
levels of scientific research.

Common preferences

The diversity of R&D policies, particularly in the
levels of public funding for R&D is said to show the
heterogeneity of policy preferences across the EU.
This is often said to be an argument against
centralising EU R&D policy, or at least against
centralising all public funding for R&D. However it is
arguable whether all of these differences, especially in
the levels of public funding for R&D, reflect genuine
preferences or under-spending by some MS resulting
from the presence of spillovers. And in the case of the
ERC it is noticeable that all EU MS have a policy of
supporting research excellence to greater or lesser
degrees. See also the advantages of operating a
bottom-up competition below.

21

Review of the European Research Council’s Structures and Mechanisms (July 2009).
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Low coordination costs

The coordination costs of agreeing priorities for,
setting up and managing major, transnational public-
public or public-private joint ventures, joint
programmes, cooperation platforms, networks or
consortia can be large (though the benefits may still
outweigh the costs). However by operating a bottom-
up competition (soliciting investigator-driven projects
on any topic) evaluated on the sole criterion of
excellence the ERC's coordination costs are very low
in comparison. It is unlikely that any alternate delivery
mechanism such as an intergovernmental approach or
system of bilateral or multilateral agreements could
achieve the same objectives with the same degree of
efficiency, if in fact agreement could be reached on
such an approach at all.

Furthermore, evidence shows that ERC funding allows researchers to do better
research. Further evidence comes from a study which directly asked ERC grantees
whether ERC funding allowed them to carry out work which would not have been
possible without ERC funding.

10
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Another study, MERCI, showed that ERC grantees were able to allocate significantly
more of their working time to their research. This shows that with grants which can go

Based on survey of StG 2007 grantees by EURECIA project (understanding and assessing the
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up to 3.5 million for up to live vears. researchers can really tocus on the core of their
research with the amm that it leads to radical breakthroughs.,

To what extent the results of Ideas SP contribute to the achievements of the new
Commission's priorities?

The Juncker Commission’s top priority is to get Furope growing again and to merease
the numbcr of jobs without creating new debt. The main role of the ERC i contributing
to job creation 1s ats role in creating the new knowledge that will create whole new
sectors and industries to provide high quality jobs. and drive future productivity and
vrowth,

The special role of LRC funding was acknowledged during the adoption process for the
Investment Plan for Furope where ERC did not receive any cut to its funding from the
levels agreed in the Horizon 2020 legislation along with the Marie Sklodowska-Curie
and widening participation actions.

In addivion in June 201 35the Commissioner tor Reseuarch, Science and Innovation gave
his assessment of the challenges tacing Europe and his objectives and his priorities.

Open Innovation

The Furopean Research Council funds “frontier rescarch™ in recognition that. “classical
distinctions berween hasic and applicd research have lost much of their relevance at a
time when many emerging areas of scicace and technology fe g hiotechnology, 1CT.
materials  and nanotechnology. and cognitive scicaces) often embrace  subsiantial
clements of hoth.” Ironticr research often generates unexpected or new opportunitics
tor commercial or societal application from the immediate term to the very long term.
The BERC Scientific Council explicitly recognised the frontier nature of ERC tunded
rescarch e 2011 by creating the Proof of Concept Grant (PoC) to explore the
commercia) and social potential of ideas arising from LERC grants. Around 30% of the
first 50 completed PoC projects reported at least one patent application. In addition.
18% of them spun-out a new venture and 30% of them intended to use an existing or
new spin-out to take forward their idea. The PoC call in ERC Work Programme 2016
has a budeet of €20 mtllion with three deadlines.

Open Scivnce
ERC directly addresses the Commissioner’s second strategic objective by boosting
excellence in cutting-edge. fundamental research.

The ERC also supports the principle ol open aceess o the published output of rescarch.
including in particular peer-reviewed publications as a fundamental part of its mission,
It also supports the baste principle of open access to research data and data related
products such as computer code. Under Horizon 2020, beneficiaries of ERC grants must
cnsure open aceess to all peer-reviewed scientitic publications relating to its results. The
ERC recommends that all ERC funded researchers follow best practice in their research
ficld and be prepared to share the data they have gathered and used in their project with
other researchers whenever they are not bound by coparight restrictions. confidentiality
requirements, or contractual clauses. Beneficiaries_oft ERC frontier research grants
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funded under FRC Work Programme 2016 may continue 1o opt-in, on an individual and
voluntary basis, to the Torizon 2020 Pilot on Open Rescarch Data.

In addivon. the FRC currenthy provides tunding for the Furopean PubMed Central
(sinee 2013 with the latest round of up to €830K tor up to 72 months from the ERC
Work Programme 2013y initiative. arXiv (a nominal annual fee trom the administrative
budget) and the OAPEN inttiative mamly covering open access books in the area of
humanities and social sciences (S0k tor up to 24 months from the ERC Work
Programme 20135y,

FRC also considers that it 1s essential to maintain and promote a culture ot research
integrity at all stages of the evaluation and granting process to make 1LRC competitions
fair and etficient and to maintain the trust of both the scientific community and society
as a whole. The Work Programme 2016 introduces a new restriction on applications for
Principal Investigators whose proposals have been rejected on grounds ot breach ot
rescarch integrity,

Open World

The FRC confers status and visibility on the best research leaders working in Turope
and ofters attractuve funding conditions which help to attract and retin outstanding
researchers in the EFRAL The FRC actions are open to researchers ot any nationality who
mtend to conduet their rescarch activity in any Member State or Associated Country.
Principal Investigators may be ot any age and nationality and may reside in any country
in the world at the time of the application. Under Work Programme 2016 the tollowing
teatures are maintained: additional “start-up™ tunding is available for scientists moving
w Furope (EUR 300 000 for Starting and FUR T Million for Advanced Grantees): the
ERC tunded Principal Investigator can keep their atfiliation with their home institute
outstde Frurope: team members can be based outside Europe: the ERC funded Principal
[nv estigator can move within Lurope with the erant (portabiliy ),

Outside  of the Work Programme  the  Comnussion  has signed  Implementing
Arrangements with several tunding agencies owtside Furope to allow excellent young
rescarchers from those countries to come to burope and become part of ERC teams. In
2013 so far three such arrangements have been signed with the authonties in Argentina.
Japan. and China in addition 1o existing agreements with bodies m USA and South
Korea. The ERC takes part alongside the Commission in the annual meetings of the
Global Research Counctl since its inception in 2012

Ideas SP in H2020: continuity or evolution?

Competition tor ERC grants has been intense. Success rates in FRC competitions with
an average of 10.5% over FP70 are around hali’ those ot any other I'P7 Specitic
Programme. including the Marie-Curie actions (SP “People™. FRCO success rates are
also well below those ot other comparable tunding organisations. The I'RC has funded
a uny proportion of the researchers in the FU but also a relatively small proportion ot
the best researchers in the UL This suggests that the ERC could absorb a signiticantly
higher budget and still fund excellent rescarch.
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In addition to the mid-term evaluation of I'P7 which looked at the ERC. there was also a
specific review of the FRC’s structures and mechanisms in 2009 and a further LRC
Taskforce in 2011, The conclusions of both these reviews ted into the Horizon 2020
fegislation. In particular. the scientific governance of the FRC was strengthened in
Horizon 2020 by merging the positions of President of ERC and Secretary General:
cstablishing a tull-time President based m Brussels: three Vice-Chairs clected from
amongst the Scientific Council members. There were turther moditications in the
Horizon 2020 legislation including recognition of the FRC Board and more explicit
references o the responsibilities of the SeC and where 1t 15 necessary to take into
account 1ts posiions.

The documents  and  reports  from  these  reviews  can be  found  here:
http://ere.curopa.cu future-ere

Finally. under Horizon 2020 the review and evaluation of the implementation and
management ot the activities of the ERC will continue “on un on-going hasis with the
tull involvemenr of the Scientific Council to assess the achievements and adjust and
improve procedures and structures on the basis of experience”.
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12. PEOPLE SPECIFIC PROGRAMME

Objectives
Original objectives

As a prerequisite for nereasing burope's capacity and performance in rescarch and
technological development and for consolidating and turther developing the European
Rescarch Arca. the overall strategic aim of the People Specific Programme was to make
Furope more attractive to researchers.

This was implemented by pursuing a considerable structuring eftect throughout Furope
on the organisation. performance and quality of research training. on the active career
development of researchers. on knowledge-sharing through researchers between sectors
and research organisations. on increasing partnership between industry and academia,
and on strong participation by women and carlyv-stage rescarchers in rescarch and

development.

The goal of increasing the human R&D potential in Europe in terms of both qualits and
quantty included systematic mvestments in people in terms of their skills and
competence development at all stages of their careers, from intual research trainimg
spectiically mtended for young people. to career development and life-long training in
the public and private sector. Mobility. both trans-national and intersectoral. was
considered as fundamental to achieving these goals. Increasing the mobility ot
rescarchers and  strengthening the resources ot those institutions which attracted
researchers internationally aimed at encouraging cstablishment of centres of excellence
across the Furopean Union.

Evolution of objectives to respond to the crisis

Measures to ensure competitiveness and o promote growth and jobs are part of the EU
answer to the financial and cconomic erisis. Invesung in training and skills remains
theretore partcularly relevant. as it enhances the emplovability and productivity of the
worktoree.

The People Programme invested in the knowledge and potential ot rescarchers.
espectally at the beginning of their professional careers,

Thus. there was no need 1o alter the overall objectives of the programme. but rather to
finctune the focus on the relevance of skills and competences for the next generation of
researchers.

In this respecton 20110 the Luropean Commussion introduced the European Industrial
Doctorates (111) for PhI) candidates to get a strong insight in the industrial world and
contribute directly. with their doctorate research. to the innovaton potential of the
Furopean cconomy. The EID aimed at tackling the skills mismatch  between
academically trained rescarchers and the skills and competences needs ot industry and
al making rescarchers not only aware ot the requirements and expectations of the non-
academic world. but also better prepared tor successtul transitions from the academic
world  to o business environment. It also allowed Luropean companies to take full
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advantage of the creativity and innovation potential of young researcher to increase their
own competitiveness.

Implementation

The People Programme was implemented through the Marie Curie Actions (MCAs) and
the specific policy actions with a view to support the creation of a genuine European
labour market for researchers by removing obstacles to mobility and enhancing the
career perspectives of researchers in Europe.

The People Programme was implemented under five main activity lines:
- initial training of researchers;

- life-long training and career development;

- industry-academia partnerships and pathways:

- international dimension — world fellowships: and

- specific policy actions (Researchers’ Night and policy activities to foster the mobility
of researchers, promote their career, modernise their skills and prepare future initiatives,
in particular through: the EURAXESS Researchers in Motion initiative; the Retirement
Savings Vehicle for European Research Institutions (RESAVER): the Human
Resources Strategy for Researchers (HRS4R): the support to the implementation of the
Innovative Doctoral Training Principles (IDTPs) and data collection activities).

How did FP7 contribute to the competitiveness of European industry?

Enhancing cooperation between universities and industry in terms of knowledge
sharing, training and broad skills development was a key element of MCA. 6.3% of the
overall FP7 MCA budget was dedicated to SMEs. 9.6% of all FP7 MCA participants
were from the private sector (out of over 22 000 participations).

The involvement of the private sector was much more significant in the two main
activities dedicated to academia-industry interactions (Initial Training Networks (ITN):
20.8% of participants were from the private sector; Industry-Academia Partnerships and
Pathways (IAPP): 44.6% of participants were from the private sector). Together ITN
and IAPP schemes constituted 50% of the People Programme's budget. Among all
businesses participating in I'TN and IAPP actions, more than 50% were SMEs.

Nine out of the 10 European companies investing the largest sums in R&D participated
in host-driven  MCA: Volkswagen, Daimler, Sanofi-Aventis, GlaxoSmithKline,
Siemens, Robert Bosch, Bayer, AstraZeneca, Eads.

The MCA has contributed to research that could lead to improved products or processes
in the future (acknowledged by 61% of IAPP beneficiaries). helped to become more
aware/confident of the commercial potential of their research (45%), as well as helped
to gain new commercial contacts in the project network/partnership (including industry)
(41%).
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Nearly 17% of all Intellectual Property Rights reported in FP7 are from the projects
funded by the MCA.

Abundant and highly trained researchers are a necessary condition to advance science
and to underpin innovation, as well as an important factor to attract and sustain
investments. In order to make Europe more attractive to the best researchers the People
programme maximised, quantitatively and qualitatively, the human potential in research
and development in Europe.

Mobility of researchers was an essential element in achieving these objectives and
structured training of researchers was a significant element of the action. The
programme emphasised and committed participating organisations to train researchers
and exposed them to industry. Such exposure was essential for fostering innovation, for
making research productive and for turning research into marketable outputs. It
facilitated a two-way exchange of effects in the sense that the transfer of knowledge and
exchange of staff worked in both directions. As a result of such interactions, the
participating researchers obtained a valuable mix of soft, transferable and specialised
capabilities and skills.

Opportunities provided by the MCA to individual fellows (IAPP and IRSES)
Provided attractive opportunities to return to their home 41%
country after a period of research abroad "
Provided attractive opportunities to switch or to return to : % | ‘
researcher’s career 46 ; {
[ | |
Provided attractive opportunities to gain a research position l - ‘ " 60%|
with better career prospects
Provided attractive opportunities to get funding for their - 615
research _

Provided attractive access to research infrastructures and
facilities

Provided attractive access to scientific knowledge and
databases

Provided attractive opportunities to develop their research
skills

—_———— e — .

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

% of respondents

Source: Survey of MC fellows, PPMI 2013.

How did FP7 People SP contribute to increase European and international wide
S&T collaboration and networking for sharing R&D risks and costs?

In FP7, MCAs have supported some 50.000 mobile researchers.

Promoting international research careers, networking and staff mobility is crucial to
enhance global cooperation. MCA fellows represented over 140 different nationalities
and their research projects were undertaken in more than 80 countries. This testifies the
world-wide openness of the programme and its important contribution towards
enhancing the knowledge transfer and the quality of research undertaken. Nearly 24%

23



of MCA fellows were researchers from countries outside the EU Member States or
Associated Countries. In addition, the International Research Staff Exchange (IRSES)
has promoted reciprocal exchange of research staff from Europe to third countries,
increasing the share of 3rd country nationals supported by MCA to 34%. In terms of
host organisations, about 12.5% of funded Marie Curie beneficiaries are localised in
third countries. About a quarter of the total number of projects funded under the Marie
Curie Actions has a non-European organisation involved.

81% of the MCA beneficiaries stated that the programme provided attractive
international mobility opportunities for researchers in their organisation. 76% indicated
that it provided more opportunities to attract researchers to their organisation from
abroad. 91% of all organisation beneficiaries considered that the MCA provided
attractive opportunities to create new, or join existing international research networks.

The FP7 Marie Curie funding has supported 18 000 participations of both academic and
non-academic organisations in EU MS, Associated Countries and beyond, creating
opportunities for intellectually stimulating exchanges and multiplying international
contacts among universities, research institutions and businesses.

Social network analysis revealed the dense nature of the MCA network: the majority of
organisations participating in the host-driven MCA (ITN, IAPP and IRSES) were
directly or indirectly interconnected. These connections facilitated networking and
knowledge transfer inside the networks. The social network analysis also revealed that
research organisations from the EU-15 (e.g. Italy, Spain, Germany and the UK), as well
as large third countries, such as the United States, Japan or Turkey, acted as central
“gateways” for the weakest participants (those with the lowest number of connections).

Yet, despite the solid evidence of an undisputed centrality of certain research
organisations representing the EU-15 countries, it was also found that the programme
did not develop a closed circle of “elite” organisations, occupying the top positions in
the host-driven MCA each year. On the contrary, different organisations acted as the
most important intermediaries of the MCA network in different points in time, thus
proving the openness of this network to new organisations willing to undertake more
responsibility.

How did FP7 People SP contribute to improve the coordination of European,
national and regional research policies?

MCAs had an evident structuring effect on the European Research Area by setting
standards for research training, attractive employment conditions and open recruitment
for all EU researchers. Through the co-fund mechanism, they have been effective in
aligning national resources and influencing programmes at regional, national and
international level.

The principles guiding the doctoral training offered under MCA ITN have been
recognised as best practice in Europe: international, intersectoral and interdisciplinary
environment created by consortia from different countries and offering to supported
researchers a significant exposure to industry, the development of transferable skills,
including on entrepreneurship, business skills and Intellectual Property Rights, as well
as attractive working and employment conditions.
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As a consequence. the MCA experiences and guidelines were transtated mto the EU
Principles for Innovative Doctoral Training. adopted by the ERA Steering Group on
Human Resources and Mobility.

Ividence shows that in some countries there was a structuring ctect of 1IN at the
national level. Tt oceurs in terms of expansion of doctorate curricula. by including
transferrable skills, more exchanges with industry, or more focus on emplovability,
Additionalls . by implementing the TTN projects participating organisations could test
new wavs of managing research careers and support policy initiatives aimed  at
introducing new types of emplovment contracts or increasing transparency in the
FeCruitment processes.

For example. in Germany the broad tocus on emplovability enhancement ot the rescarch
fellows was assessed very positively. 1t was acknowledged that TTN was a good
example af the ettorts to increase emplovability and collaborate with industry.

In the UKL the ITN action was seen as an mnovative  example  of - international
collaboration between academia and industry. The unique added value and impact of
MCA lied n its potential to attract researchers to the country and increase overall
research excetlence i the UKL TTN opened new avenues o exploit the potential of
academia-industry interaction,

Furthermore. in Slovenia, the MCA and especially [TN were taken into account when
preparing a national joint strategy for research and innovation, The aspects of human
resources management were imtegrated in this strategy and the Slovene participation in
[N was a particularly good fearnming experience.

[n Romania. the People Programme was an inspiration for national programmes
promoting the mobility ot PhD rescarchers within the country.

And finally. training m industry was introduced 1n certain national PhD programmus..

One ot the nosel measares under the MCA was the introduction of the co-tunding
mechanism for regional. national and international programmes (COFUNDY. COFUND
objectives concerming  the mobilisation and leveraging of national. regional and
international  resources and  widening  opportunities  for individuals and rescarch
organisations related strongly to the European Research Arca priorities on overcoming
mobility barrters and addressing fragmentation in the European research landscape.

The COIFUND budget during FP7 was about €330 million. With the beneliciary tunding
added (based on an EU contribution ol 40%). the total budget of co-tunded programmes
cventually: raised o €1.3 billion. This allowed co-tinancing 167 programmes and
supporting over 9 700 post-doctoral rescarchers.

In COFUND. national. regional and international fellowship programmes were highly
encouraged to apply the Charter and Code principles. in particular concerning  the
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quality and the transparency of the recruitment process for rescarchers. MCA had thus a
pronounced structuring impact by aligning national resources. influencing national
fellowship programme design. and by setting standards of attractive ecmployvment
conditions and open recruitments tor ali U -rescarchers.

For instance. some organisations such as the Swedish Forskingsradet Fér Arbetshiv Och
Socialvetenskap (COFAS programme) and the Ttalian Provincia Autonoma di Trento
CERENTINO programme) have transformed stipends into employment contracts due to
their participation in COFUND.

How did FP7 Pcople SP strengthen the scientific excellence of basic research in
urope?

MCA toster the culture of excellence in Furope. In 2014 only. 3 Nobel Prize winners
were mnvolved in MCA projects. 30 voung scientists supported by the FP7 MCA
contributed to the discovery of the Higgs Boson at CERN.

MCA contribute actively to a knowledge-based economy through a coherent framework
addressing lluropean needs for more rescarchers, better carcer opportunitics in all
research sectors and development of key skills w meet future challenges.

30 000 mobile rescarchers (included 10 000 PhDD candidates) have been supported under
FP7 MCAL all of them receiving high-quality rescarch training and excellent career
opportunities i both the public and private sector.

The high quality of training and supervision under the MCA was highly rated by 7895 of
the MC fellows in terms of the amount of supervision and by 82% ot the fellows in
terms of the quality of supervision. 95% of the MC telfows were satistied by the
traming opportunities otfered during the fellowship.

The level of skills of MCA rescarchers improved. mostly in the following arcas: new
andror advanced  scientific methods  in their respective  rescarch  field  (63%).
interdiseiplinary - techniques  (30%6). public speaking and  communication  (49%).
languages (46%0) and use of specialised equipment (41%).

Interdisciplinary approach is a Kkey to unlock knowledge and innovation potential in
many scientific disciplines. The ceritical mass of knowledge in difterent scientific ficlds
Is often concentrated in difterent countries.

MOA developed  rescarch  collaboration  across  disciplines  and  promoted
interdisciplinarity in all projects - this was a key aspect of the most important criterion
(S& T quality) tor the majority ot calls for proposals. According to the FP6 Marie Curie
Fx-post evaluation. 77% of [cllows reported ~“very high engagement™ plus “high
engagement” i inter-disciplinary or multi-disciplinary research.

MCA fostered long-lasting collaborations for the advancement ol rescarch. Bringing
together top researchers form  different background and cultures helped to create
powertul synergies. boost creativity and often resulted in new perspectives and insights.
MCOA gave rescarchers opportunities to butld new protessional contacts and develop
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sustainable research collaborations. Under FP7, MCAs have strengthened research
collaborations (90% of beneficiaries), allowed the development of new project
applications and/or projects among MC partners (87%). created new collaborations with
academic organisations or businesses and enterprises (86%), increased the exchange of
knowledge in the organisations or benefitted research and technical staff through the
exchange of knowledge (84%).

When asked about their Marie Curie project's contribution to developments in their
respective organisation, beneficiaries replied as follows:

’a; enhanced/will enhance 87. 93.1 9
research excellence

Has increased/will increase the | 84.8 90.2 91.4 90.0
number  of  peer-reviewed
publications (by scientists in
charge, recruited/seconded
fellows and other authors)

Has  extended/will  extend | 85.9 88.2 89.2 88.4
research dimensions through
joint, multidisciplinary,
intersectoral and  emerging
supra-disciplinary fields

Has contributed/will contribute | 46.0 | 42.2 383 40.8
to applications for patents,
trademarks, registered designs,
etc.

Has contributed/will contribute | 73.4 63.2 58.2 62.2
to innovation through the
development of new processes
and products

Source: Survey of MC beneficiary organisations, PPMI 2013

How did FP7 People SP promote the development of European research careers
and to make Europe more attractive to the best researchers?

The development of European research careers was the primary objective of the People
Programme.

MCA were highly effective in attracting talent to Europe, strengthening research
mobility and enhancing international cooperation and networking.

There was a spillover effect in organisations participating in the host-driven MCA from
their MC projects to other organisational practices. The following practices of MC
beneficiaries for managing the careers of other (non-MC) researchers were most
affected: offering more mobility opportunities for researchers (48%), introducing new
types of training for researchers (41%), better public advertising of research job
vacancies (41%), advancing career development, advice and job placement services for
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researchers (35%0). introducing new methods tor the supervision of rescarchers (31°0)
and introducing new  welcoming or support services for rescarchers (also 31%).
Contracts with full social security were introduced to rescarchers (13%). working
conditions for rescarchers were improved and made more flexible (19%) and salaries of
researchers were made more financially attractive (21%). The spillover effect of the
MCA on the beneficiary organisations was quite considerable in the latter arcas. taking
into account the challenges taced by rescarch institutions.

MCOAs set best practice in Lurope i the field of rescarchers’ carcer development.
Principles set out in the Buropean Charter and Code were in-butlt in all MCAs and were
a tundamental element during the evaluation process.

Al MCAs stronghy promoted  and  encouraged  using  emplovment  contracts for
rescarchers with tull social coverage instead of fixed-amount tellowships. In this way.
MCOAs were setting protessional standards for rescarchers. which the  Furopean
Comnussion wishes to be apphed all over Lurope and tor researchers at all stages of
carcer. starting with a PhD level. For instance. significant impacts relating to contract
permanence. salaries and working conditions were reported by tellows in the FP6 ¢ox-
post evaluation or by organisations in the FP7 mid-term evaluation ot MCAs.

Some 8070 of the MC tellows estimated that their fellowship experience improved their
career prospeets. 93.4% of MCA tellows have been in employment positions two vears
after the end of their fellowship. MCUA fellows are also more likely (+8%a) of obtaining a
permanent position atier the tellowship.

The MCA programme attracted international talent. opening up the European Research
Arca. MUA-supported rescarchers represented over 140 ditterent nationalities. The
rescarch stitutes hosting Marie Curie researchers were located in more than 80
countries. Nearly 34% of MCA-supported researchers were nationals of countries
outside the EU Member States or Associated Countries. 76% of the MCA beneticiaries
indicated that it provided more opportunities to attract rescarchers to their organisation
from abroad.

MOA have also contributed 1o retaiming the best researchers in Europe. 46% of
rescarchers coming to the EUT from non-European industrialised countries staved in
Iurope adter the end of their Marie Curie fellowship.

MCOA were a good opportunity to convinee researchers to take up long-term carcers
within enterprises. especially SMEs. Thanks to the MCASs. businesses were encouraged
to be more involved in the career development of experienced rescarchers. as well in
doctoral training. so that skills better mateh industry needs. Mobility of rescarchers also
shortened the distance between the academia and the business by filling the existing gap
between the two sectors. The achievement of this intersectoral cooperation has largely
been accomplished through the TTN and TAPP schemes. which constitute halt of the
People Programme’s budget. A broad spectrum of small and large enterprises was
ivolved 1o the training and career development of rescarchers. SMEs being largely
involved (30% of all businesses participating).
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MCOAs actively contributed to counterbalance gender inequalits i all rescarch arcus.
Under FP7 out of the total number of rescarchers nearly 40% were women. An
important fact to be noticed 1s that success rates of male and female candidates to Marie
Curie individual  fellowships  were  statistically - very  similar. 1.e. there was no
discrimination for women apphicants. In addition. tamilv-friendly measures were set at
contractual level and adopted in all Marie Curie projects. In particular. the tamily
situation of the researcher was taken into account for fixing the amount of mobility
allovwance to which all Maric Curie researchers were entitled. A dedicated pancl (Career
Restart Panel CARY was introduced under the Marie Curie  Intra-Furopean
Fellowships (IEE) in the 2010 People Work Programme with the aim to better ensure
cqual vpportunities and encourage the return into the career afier a break.

To turther develop the skills and competences of the next generation of researchers to
deliver on innovation and growth. a pilot on European Industnial Doctorates (E1D) was
launched in 2011, The LID proposed to enrol cach doctoral candidate in industrial
rescarch for at least 0% of the time of their fellowship, The FP7 MCA supported 38
E1D projects in which some 240 PhD candidates have been trained.

COIFUND tellowships were contributing both quantitatively and qualitatively o the
reinforcement of the human resource potential. The guantitative improvements were
evident from the number of tellowships which have been created and 1illed. The
qualitative improvements have been reported on by both individual fellows and their
host institutions. This included the strengthening of research capacities. of research
capabihties and of rescarch networks.  Establishing and managing a COFUND
programme has affected the administrative and operational procedures of around a third
of the organtsations concerned. mostly in terms of’ inereasing the openness of
recruitment to trans-national mobility and the use of independentpeer review in
selection processes. Improvements have also taken place in the transparency  of
procedures. i line with the Furopean Charter and Code,

How did FP7 People SP provide support kevy Community policies?

The Marie Curie Actions (MCAs) contribute actively o a knowledge-based cconomy
through a coherent tramework addressing European needs tor more researchers. better
carcer opportunities in all research sectors and development of key skills to meet future
chatlenges.

The in-butlt bottom-up approach of the programme helped tund research in the arcas
which are not necessurtly seen as prioritics bul may become so i the future. As a
consequence. unknown future challenges are also covered and Furope will be ready o
face them when they occur.

To meet major societal challenges, eritical mass s needed. MCAL thanks to their focus
on knowledge sharing and bridging the gap between rescarch sectors and disciplines.
contribute to this objective.
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How did FP7 People SP increase availability, coordination and access in relation to
top-level European scientific and technological infrastructure?

To enhance dissemination and pubhc engagement. beneficiartes of the MCAs are
required to plan suttable public outreach activities. At the programme level. the
Rescarchers' Night activities were inereasing the awareness of the general public about
the role of researchers and the key benefits they bring to society. Rescarchers” Night
was organised as a unque event taking place all over Europe on the last Friday of
September. The success and mmpact of this annual event since 2005 both in terms of
number of people reached and the benefits to the Marie Cunie programme justitied its
annual trequency. In 2015 only. nearly 1.3 million people of all ages participated in the
Rescarchers™ Night. included 600 000 children. who could take part in experiments and
interactive scicnee shows, as well as try out equipment in rescarch laboratories that
would normally be restricted.

How much did FP People SP contribute to job creation?

The People Programme budget was directly tunding 30 000 rescarchers. oftering them
high quahty tellowships with emplosment contracts and full social security coverage.
The training provided during the MCA fellowships enhanced researchers' skills and
competences and prepared them for rewarding careers in both the public and private
sector. I'wo vears after the end of their fellowship. 95% of MCA tellows have been in
emplovment positions.

Morcover. the programme promoted a model ot open. transparent and merit-based
recruitment and provided a stimulus to enter and remain in the rescarcher protession.

To what extent the results of FP7 People SP contribute to the achievements of the
new Commission's prioritics?

MCA are instrumental to boost skills and jobs of the next generation of more
entreprencurial Furopean rescarchers.

MCA have proved highly relevant in terms of tackling the most pressing needs and
challenges related to the implementation of research and innovation policy as well as to
the competiiveness and socio-cconomic needs of Europe: Lurope’s relative lack ot
competitiveness inattracting  highly qualified researchers. insutficient funding  tor
training and carcer development of rescarchers and a relatvely small share of
researchers working in the business sector.

The MCA have boosted emplovment ol voung researchers and contributed 1o their
greater mobility and career progression. The programme promoted free movement of
Knowledee und opening ot the ERA to the world. increasing the number of researchers
in Lurope and creating more attractive opportunities and preconditions 1o choose a
rescarch carecr. also i terms ot promoting excellence of research training that provides
adequate competences for the evolving needs of both public and private emplovers.

The special role of MCA funding was acknowledged during the adoption process for the
Investment Plan tor Europe where the Marie Sklodowska-Curie actions. together with
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FRC and widening participation actions. did not recenve any cut to 1ts funding trom the
levels agreed in the Horizon 2020 Jegislation.

To what extent was FP7 People SP coherent with other EU actions (CIP, ESF) and
I policy?

Fhe People Programme objectives and activities were tully coherent with the BU
actions contributing towards Furope 2020 objectives and wddressing three lagship
mitiatives "Innovaton Union”™. "Youth on the Move™ and "Agenda tor new skills and

Jobs"

[he programme helped to create strong links between the FRA and the Furopean
Fhigher Education Arca aiming at tar-reaching changes in rescarch and higher education
syvstems in Furope.

Individual mobility. focus on skills and employability. networking, intensification of
exchanges and cooperation between institutions were Kkey drivers of qualits. have
strengthened national systems and contributed to the modernisation agenda.

Doctoral level tratning supported by the People Programme acted at the crossroads
between higher education and research. Joint doctorates. supported by both the People
and the Frasmus Mundus programme. enhanced greater structural co-operation between
universities in terms ol programme design and mutual recognition ot qualifications.

[he People Programme created regional impacts and synergies with the Structural
Funds. One ot the successful MCA-tunded examples could be the SoMoPro fellowship
programme of the South Moravian Region (Czech Republic). SoMoPro and SoMoPro
IT programmes were co-tfunded by MCA and aimed at providing training and career
development for rescarchers and attracting skilled rescarchers to come to and carry out
thetr work in the region. The programmes helped the regron i developing its smart
specialisation strategy - and  combining tunding  from  FP7 with Structural  Funds
mvestments in research and innovation infrastructure.

Which was the added value of FP7 People SP when compared with national
programmes?

MCOAS have made remarkable progress to promote mobility. both transnational and
intersectoral. and to open rescarch careers at Luropean and international level, with
excellent employment and working conditions following the principles of the Furopean
Charter and Code. There is no cquivalent in Member States as far as their scale and
scope. tunding and international character. as well as the generation and transter of
Knowledge are concerned.

The added value of the MCOA was high in terms of providing beneticiary rescarchers
with better carcer development and mobility opportunities. mcrcasing the volume and
scope of rescarch. and providing the example of good practice tor national authorities.

The NMCOAs have strengthened the resources of those institutions able o attract
rescarchers internationally and thereby encouraged the spread of centres ot excellence
around the Union,




The MCAs have brought together the best European and non-luropean actors in
rescarch. In FP7 all the 100 best ranked Buropean universities in the Shanghat ranking
st have been actively involved in Marie Curie projects. At the same time, 63% of the
outgoing Luropean rescarches have carried out part of their rescarch projeets in the top-
S0 world universities. These results go far bevond those achieved by national
programmes which do not have the same means and mifluence in terms ot international

Openness.

MCOAs have also demonstrated the capability of disseminating good practice by
intluencing the inttiation of similar programmes at the national level and by spreading
the best practices in terms of rescarch training and career development. The bottom-up
approach taken by MCAs has also allowed a large majority of institutions to traim and
upgrade the skills ol a new generation of researchers able to tackle societal challenges.

Long-lasting rescarch collaborations between participants [rom private and public
sectors have been created in the programme. The MCAs allowed industry and academia
to collaborate on innovative rescarch projects at a bBuropean scale. which otherwise
would have not been supported. Networking opportunities and  collaboration with
academic institutions. as well as with other non-competing companies in an excellent
interdisciphinary environment. were highly appreciated by aindustrial partners. By
funding companics at the Luropean level. the MCAs also increased the competition
between Luropean companies (not always existing at the national level). leading to
higher levels of quality and excellence.

As stated by one of the beneficiaries: "Compared to what is available nationally. vou
can have much more variety ot research. more researchers moving. more countries. and
nore industry partners involved. The national scheme is rather linuted as regards the
choice of topic. In comparison. | MCA tunding] is much more tlexible towards this and
this has to be appreciated.”

As regards the additionality of the MCAs. the evidence shows that only 1% of projects
rejected by MCAs due to budgetary reasons were subsequently  implemented  as
originally planned. Some 17% went ahead with the projects atier some changes to the
original design. 82% of non-successtul applicants have abandoned the projects.

Concerning the participants that went ahead with the projects as originatly planned or
with some changes. the majority of the projects were implemented using own funds
(36"0) or by obtaming funding from national‘regional R&D tunding schemes (353%).
Only 6" of respondents received funding from other international R&D  funding
schemes. However, all ot the projects financed under international R&D tunding
schemes were implemented with some changes 1o their design. The findings suggested
thus that no directly comparable mternational R&D programme existed that could have
financed the same projects.

The MCA activites tended to have broader and more long-term rescarch objectives. ran
on a fimanciadly larger scale. had stronger networking and collaboration capacity and
imvolved o larger number of international. industry and academia partners. For a
stgnificant majority ot MCA beneficiaries. the projects strengthened their ability to do
rescarch bevond short-term needs. contributed to establishing R&D as a regular part of
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their day -to-day activities. and helped to achieve efficiency gains in terms of conducting
research,

People in H2020: continuity or evolution?

The People Programme and its MCA have been highly effective and efticient 1in
meceting their set poals and objectives.

The average suecess rate tor the whole People Programme was 190 swhile its main
ftunding scheme. MOA TTNL covering nearls 43% of the People Programme budget.
recorded o suceess rate of 10% only. With 30% of the overall MSCA budgcet. the TTN
suceess rate continues to deercase and has plummeted only atter the second call
published under H2020 to as low as 6.8%.

The overall admiistrative efficieney of the People Programme. measured in terms of
tme-to-grant (272 davs)y was one ot the highest in FPP7 and by far better than the 1FP7
average (313 davs),

Lhe only criticism faced by the MCAs under FP7 (and its predecessar programme under
FPoyreferred to the need for "a more coherent and strmghttorward approach within the
programme. and streamlining procedures within existing actions”. This issue has been
addressed under Horizon 20200 where the MCAL re-named as Marie Sktodowska-Curie
actions (MSCAY, are part of the Excellent Science priority.

Under Horzon 2020, an important simplification effort was made. by extending the use
of simplitied forms of grants (unit costs). streambning the MSCA funding schemes
ttrom 11 to 4) and unitving the rules for:

- Innovative  Training Networks (1IN): support for innovative inittal training of
rescarchers at doctoral level:

- Individual Fellowships (IF ke support for experienced rescarchers undertaking mobility
between countries. optionally to the non-academic sector:

- Research and Innovation Staff” Exchange (RISE): support for international and
intersectoral cooperation and transter of knowledge through the exchange ot rescarch
and innovation personnel:

- Co-funding of regional. national and international programmes (COFUNDY support
for felloawships at doctoral and post-doctoral level involying mobility o or trom another
country .

Ihe programme continues its focus on ottering excellent opportunities tor the career
development of researchers, The MSCA's overall ambition 15 10 empower and attract
talent and to create an excellent framework tor rescarchers' traiming in Furope,

In addition o the industrial doctorates introduced under I'P7. the MSCA in Horizon
2020 also support joint doctorates as well as the co-funding of doctoral programmes to
increase the leverage etfect on regional. national and international funding programmes.
thus bringing structural change to the way doctoral candidates are trained in Europe.
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The European Rescarchers” Night. a specitic MSCA policy support action. continues
financing outreach activities to communicate science to the general public. with a
spectal emphasis on pupils and students.

8" ot the Honzon 2020 budget has been altocated to the MSCAL worth EUR 6,162
hillion (current prices) tor the 7-vear period. This represents a 30% increase compared
to I'P7 and 15 a clear sign ot recognition from the Member States of a strong added
value of the programme and its long-track success record — the final amount allocated o
MSCA 1s comparable to the original 2011 Commission proposal. even though the
overall budget tor Horizon 2020 was decreased during the negotiations by 12%.



13. CAPACITIES SPECIFIC PROGRAMME
Objectives

I'he main objectives of the Capacities Programme were to build the rescarch capacities
of research-performing orgamsations. and notably SMEs, fucilitate more eftective use ot
research infrastructures and promote more coherent development ot research and
mnovation policies. The programme was designed to support regional rescarch-driven
clusters and at the same time unlock the research potential in the EUTs convergence and
outermost  regions. Support was  provided for horizontal actions and  measures
underlining international cooperation. It covered the seven tollowing arcas:

- Rescarch intrastructures

- Research tor the benetit ot small and medium sized enterprises (SMEs)
- Regions of knowledge

- Research potential

- Scienee in society

- Support tor the coherent development of rescarch policies

- Activities af international co-operation

Efficiency

Over the course of FP7. the Capacities Specitic Programme received just over 10.000
proposals. equivalent to 7.6% ot all FP7 proposals. The suceess rate, 19%6, mirrored that
tor I'P7 as a whole. although the average number of applicants per proposal was higher
under the Capacities Programme. The average FC contribution was €1.87 million.
which is close to the overall FP7 average.

The overall efficiency of the Capacities Programme. measured in terms of time-to-grant
(313 davs) was close to the FP7 average.

With regard to the Rescarch Infrastructures activity. the programme managed to engage
leading-edge organisations m the ditterent ficlds. The programme was also efficient in
achieving a relatively high participation and funding rate of organisations in smaller
EUTS NMember States and EUT3 Member States, thus providing a sound basis for
enhancing Luropean cohesion.

The Rescarch for the Benefit of SMEs activity proved efficient in meeting its
objectives. The participation share of SMEs 15 in excess of 60%. with two-thirds of
projects coordinated by an SMi:

The etticiency of the Regions of Knowledge activity was assessed positively by project
coordimators  and  participants.  Programme management and  responsiveness  were
considered  efficient.  Administrative  management  was  considered  to be  more
challenging. due to the complexity of a "triple helix" involvement in an EU programme
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tocusing on rescarch. The defintion and implementation of objectives was considered
to have improved significantly during IFP7. with the strengthening of the focus on
exeellence and enhancing existing research-driven clusters.

According to the evaluation of the Research Potential activity. 1t was ctficient in
financing research groups. departments and centres to incerease their role in the
Furopean Rescarch Arca by attracting experienced rescarchers: improving research
quality: tacilitating cooperation with the private sector und serving as a basis for
obtaining additional support from regional or national authorities.

The Science 1 Society orientation under FP7 ot supporting larger and more strategic
actions and this has been tound to be etficient. The average number of partners in FP7
projects m this area was 40"6 greater than under FP6,

{The Coherent Development of Research Policies (CDRP) activity has tocussed on
boosting innovation-related aspects. In the carly years of FP7. it supported  the
increasing  emphasis on o close-to-market  acuvities such as  prototvping.  testing.
demonstration. demonstration and knowledge transter. Jointly with the CIP. it has more
recently provided co-tinancing for joint implementation of innovation procurement.
The CDRP has proved an efticient means ot adapting support over time to match the
cvolution of research and mnovation activities. notably i relation to improving the
coherence and impact of EU policies and imtiatives.,

Ihe International Cooperation (INCO)Y activity has proved efficient in achieving a
diversification of project partners. In total. INCO activities under FP7 brought together
atotal of 1326 pariners,

Under the Risk-Sharing Finance Facility (RSEFEF). the capital contribution increased
from €2 billion to €2.420 billion. which has allowed the EIB to cover the additional risk
mvolved i lending 1o below investment-grade operations.



13.1. Research Infrastructures (including elnfrastructures)

[he enhancement of the efficieney and ettectiveness of the uropean RI system was the
primary objective of the FP7 RI programme including the optimisation ot the rescarch
intrastructures  landscape in Lurope and  the services that they otfer. and  the
strengthening of their global relevance,

The range of rescarch intfrastructures that was supported in the FP7 RI progranune is
very diverse. and retlects the new opportunities  that digital. and  communication
technologies otfer in terms of designing science research. They include centralised. as
well as physically distributed resources for research. covering major cquipment or sets
of struments, in addition o knowledge-containing resources such as collections,
archives and data banks. and tacilities that facilitate research tacilitios™. such as GRIDS
and Supercomputers.

How did RI contribute to the competitiveness of Kuropean industry?

[he answers 1o the survey launched by the evaluation study of research infrastructures™
show that major outputs and outcomes ot the FP7 RI projects were new or improved
products in terms of scientitic instruments. software. middleware. ete. for approximately
802 of respondents.

While the involvement ot industry in the programme was limited to 10% in terms of
tunding and of  participations. the programnie  improsed  technical  development
capabilities and  enhanced rescarch-industry collaborations but only in o minority of
projects. Work towards norms and standards as well as consultavon with industry
created a basis tor future industrial impacts.

Fhere are a varety of channels and mechamsms through which academic knowledge
can be transtormed into productive knowledge — ranging from direct use of knowledge
mmputs to instruments. tools. techniques and background knowledge. As an example. in
sectors hike Materials sciences. rescarch conducted through the transnational access
action also benefits the industry community,

How did RI contribute to increase European and international wide S&T
collaboration and networking for sharing R&D risks and costs?

The programme contnbuted o improve structuring of the Furopean rescarch base. LThe
main impacts were:

- The conduct of scientific research and 1ts ettects on the advancement of knowledge
and Kknowledge flow, within the research as well as educational components ot the
Furopean knowledge society .
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- To build capacity in the use of advanced research tools and technologies and the
development and implementation of new research methods. An important evolution in
this context is the eScience paradigm shift.

- To oster and acceelerate an improved structuring ot the Furopean research base and
considerably enhanced European and international cooperation in research.

The programme reached signiticant eftects on an improved cohesion of the Furopean R1
landscape and on the breadth and quality of the RI services. All support schemes
contributed to these achievements. Morcover the impacts were reached in particular
through their combined eftorts and the appropnate use of the policy mix. An important
factor 1s the growing synergy and complementary role of the rescarch infrastructure and
c-infrastructure activities.

The FP7 RI projects contributed to these impacts by a broad range of actions:

An enhanced cohesion in the Luropean RI landscape was reached thanks to the
interlinking o research  tactlities and  data  infrastructures:  the  harmonisation.
standardisation and interoperability of methodologies and  tools: the delivery  of
transnational aceess: and an inereasing connectivity and ease of aceess,

Improvement of the RI services was attamned thanks to mnovation in the tools and
methodotogies for the collection, processing and analysis ol the resources., visualisation
and simulation techniques. scientific mstruments cte.

A major impact ot the Virtual Research Communities (VRCs) projects was in the
enhancement of transnational collaboration across EFurope. They have contributed to
bridging the gaps amongst ditferent sub-disciphines of a rescarch field by providing a
common. standardised. interoperable and multidisciplinary infrastructure. which is still
capable to address the specitic needs of the single disciplines.

In FP7 the flow of knowledge was improved through the use of rescarch infrastructures.
particularty for users located in the newer Member States. There is also evidence of
closer collaborations between scientists and 1CT developers, as well as enhanced
rescarch-industry collaboration.

T . : . - 4
Ihe answers to the survey launched by the evaluation study ot research infrastructures
show that major outputs and outcomes ot the FP7 RI projects were:

- Anmproved transnational access (- 80% of respondents)

- New oor improved simulation & visualisation tacilities and techniques (- 80% of
respondents)
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- Extension of the RI users base, from a scientific and/or research community
perspective (~75% of the respondents)

- New or improved RI services in general (~75% of respondents)

Overall, the focus of the programme and the use of the different schemes in the various
thematic areas (figure 7) responded to the needs in the various scientific fields that the
Rls serve. This included the high focus on integrating activities in areas where research
communities are still rather fragmented or where inter-disciplinary research is key (e.g.
social sciences & humanities and life sciences), as well as the support for research
infrastructures in areas that are facing the big data challenge or where access to global
data is mandatory (e.g. energy, earth & environmental sciences).

Policy mix in the thematic areas - Distribution of EC funding
FP7 Rl Programme, 2007-2012, share of funding in the TA
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Figure 7: Use of support schemes in line with needs of RI user communities. Source: EPIRIA report

A first analysis of the users benefitting from transnational access in the framework of
the IA projects was carried out on the basis of aggregated data as of end 2012. Figure
11, below, presents the geographical distribution of the users in terms of their total
number of visits. Close to 77% of the visits were made by users based in the EU1S5,
~16% by users from the newer EU Member States.
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Transnational access to the RI - geographical distribution
FP~7 RI Programme, Integrating activities 2008-2012, base: 11,2173 visits
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Figure 11: Geographical distribution of the RI users (nr of visits) (Source: RI users database)

If we normalise the figures with the size of the countries (in terms of total number of
researchers in HE and the public sector), it appears that countries that benefit most from
the EC support for transnational access to Rl are the smaller EU15 Member States such
as Austria, Ireland, Belgium, Finland and Greece, and newer Member States such as
Hungary, Latvia, Bulgaria and the Czech Republic.

In addition to the budget spent through funding projects, the FP7 Rl programme
contributed with €200 million to the European Investment Bank for a Risk-Sharing
Finance Facility (RSFF) for the development of Rls.

So far the EIB has signed long-term loans of over €lbillion to fund research
infrastructure projects such as ESO-E-ELT, the European Extremely Large Telescope
for optical astronomy, a project on the ESFRI Roadmap. A loan of up to €300 million
has been provided for the design, development and construction of an extreme large
optical telescope. The Sincrotrone Trieste has been provided a loan of up to 20 M€ for
the completion and launching of the new FERMI@Elettra light source. FERMI@Elettra
is based on a newly designed free-electron laser for studying materials, which as an
international laboratory will be open to the scientific community and to companies. The
EIB also lent to companies supplying equipment to research facilities such as Oxford
Instruments, specialised in the design, manufacture and support of hi-tech tools and
systems for industry research.

How did RI contribute to improve the coordination of European, national and
regional research policies?25

Apart of setting the base for an ongoing strengthening of the European RI eco-system,
the different sub-systems have also had other specific values and roles. The RI Design
and Preparatory projects are considered a valuable addition to the national funding
landscape and help to progress concepts for new Rls from the ideas stage to a stage
where national funding agencies may commit to fund them.

25

- Please also see elnfrastructure Policy Forum (http://www.euroris-net.eu/e-IPF) and Digital ERA
forum (http://e-irg.eu/documents/10920/239416/RelatedPolicyGroups.pdf)
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The Furopean Strategy Forum on Rescarch Infrastructures (LSFRD™ constitutes the
most important coordination platform of the national policy making communitics.
ESERIT acts as a strategic instrument to develop the scientitic integration of Furope and
to strengthen its international outreach. One ol the means ESFRI used 1s the ESIRI
Roadmap. The ESFRI Roadmap has raised the importance of Rls in the EUas a policy
issue and has had great influence on national policies for Rescarch Intrastructures. It
also helped the EU to have a voice in the mternational fora. To date. the 1C has
supported the preparatory phase of all Rls on the ESERI roadmap and the clustering of
these ESERI projects by screntitic domains in order to help them develop common
solutions in issues such as access. data stewardship and management.

A similar forum was founded o 2003 in the field of e-intrastructures. the e-
Infrastructure Retlection Group (e-IRG) defines and recommends best practices for the
pan-buropean  electronic infrastructure efforts. It consists ot official  government
delegates Trom all the EU countries. The ¢-IRG produces white papers. roadmaps and
recommendations. and analyses the future toundations ot the Furopean Knowledge
Soctety, [U's delegates cover widely the areas of dignal research intrastructures. ranging
from NRI-Ns and connectivity as well as HPC and PRACT: to grid and ¢loud computing
and big data infrastructures.

The collaboration between LSEFRI and ¢-IRG has constantly mtensitied. with data
manigement and internal c-infrastructures playing a constantly more important role 1n
the tunctioning ot the rescarch infrastructures. This collaboration is visible in the torm
of various common working groups and e-[RGes active participation in the dratuing of
the EESERT Roadmap. and also in the newly given responsibility to ESEFRT o review the
national e-intrastructures’ tunding models. which it aims to do in tight collaboration
with e-IRG.

How did R] strengthen the scientific excellence of basic research in Europe?
The R&D that was conducted to support the development of the new Rl also

contributed 1o Europe’s leading-cdge science and technology outputs. ‘The RI projects
have contributed to strengthening the scientific excellence in Lurope because they

“Was established in 2002, bringing together representatives of the FL Member States and associated
countries. appointed by Ministers in charge of Rescarch. and a representative ot the European
Conmmission. The ESFRI roadmap - published in 2006 and updated in 2008 and 2010 <et outa list of
Rl of pan-Furopean importance. representing the outcome of systematic consultations with scientists and
users. [ provided a list of 48 new or significantly upgraded Rls to be developed by 2015-2020. A
conservative estimate ot the total deselopment cost of the R projects included in the ESEFRT roadmap
amounts to nearly 20 Be. and. on average. 2M€ will be required annually for their erficient operution. All
the ESERI projects are funded by various groups ot ELU Member States and Associated Countrics. The
Commission plass an active role in supporting the work of ESEFRI by ensuring the secrctariat ot the
forum. tn 2012 the EU Council of Research Ministers enlarged the mandate ol ESFRI in vrder ta
adequately address the existing challenges and 10 ensure the follow-up of implementation of already
ongoing SR projects after a comprehensive assessment. as well as the prioritisation of the
infrastructure projects listed in the ESEFRI roadmap. A list of priority projects has been agreed by ESFRI
mn April 20040 On this basis. the Commission further delined the Horizon 2020 support for the
descelopment ol new world-class research infrastructures.,

https: eceuropacn research infrastructures index encetm?py estri-membership
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provided support for the access to the best RI of the best researchers regardless of their
origin. Morcover they helped improve the services provided by the RI o the users. By
supporting the design and preparatory phases of the ESFRI projects. the RI programme
helped ensure that the Luropean researchers could use the most up-to-date and state of
the art R to carry out their rescarch activities.

How did RI promote the development of European research careers and to make
Furope more attractive to the best researchers?

The FP7 RE proeramme succeeded m involving leading organisations in the ditferent
tields and made good use ot the mix of funding instruments. (EPIRIA report)

As regards the positioning of the rescarch teams in their environment, the large majority
(more than 80%) of the respondents to the survey carried out by Technopolis.
considered ther organisation to be a lead player or highly important in their arcas of
work at national level. Half of them considered a similar positioning at Furopean level
and 40% at global level.

The bibliometries data confirmed this picture ot competiive strength in the FP7 RI
programme constituency {rom a rescarch perspective. The analysis looked into the
publication history of 200 FP7 RI participants. covering their articles and reviews for
the five vears preceding the FP7 project. This regarded participants in rescarch
intrastructure and e-infrastructure projects. The EPIRIA finding was that in general.
programme  participants have better publication histories than their peers in the
respective tields. They publish more in high qualits journals. have higher-than-average
citation rates. and have a high share of international co-publications.

How did Rl support key Community policies?

The distribution ot the funding over the thematic arcas indicates a strong focus on
support for rescarch in scientitie ficlds that are key for the tackling of the Grand
Challenges. Particutar focus was set on RI supporting research in the ticld of Farth &
environmental sciences and Life sciences (accounting respectively for 199 and 18% of
the programme budget).

[n the graph below (tigure 8). the Hortzontal e-infrastructure services include projects
tunded m the field of e-sciences. e-seience projects performing activities aimed at a
specttic sector are included in the relevant thematic arcas.



Number of projects/FP7 RI funding (M€)/Thematic area

285

Policy Sodal sciences  Horizontal e Materials Physical sciences Energy Life sciences Earth and
development  and humanities  infrastructure sciences and enviromental
and services analytical sciences
coordination facilities

Figure 8: FP7 RI breakdown by thematic areas. Source Corda data

The relatively high level of support to RI in the physical sciences & astronomy thematic
area is to be noted, in particular in the number of projects supporting the design and
construction of new RI (see figure 9).

Funding was also allocated for support to research in the Social sciences, a field that
provides strategic information for policy making on more general societal challenges
and where significant new opportunities arise from the Big Data phenomenon. Funding
for RI in the social sciences & humanities thematic area accounted for 5.5% of the
budget.
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Figure 9: FP7 RI funding by thematic area/funding schemes (EM). Source Corda data

The programme fostered and consolidated coherence in RI policymaking. A major task
of the FP7 RI programme was to act as a driver and coordinating force for an improved
coherence of RI policies in Europe. It did so by providing platforms and instruments for
an improved communication among the actors involved. Below are some examples of
these mechanisms and their role and value:

- New or updated roadmaps have been developed in many scientific fields and
subdisciplines during the course of this programme, bringing together all relevant
research communities with the aim to develop consensus around a comprehensive
strategy at the European level. These roadmaps have an important impact on an
improved coordination at the policy-maker and funding agency level and can be
expected to guide future policy and investments.

- FP7 RI projects, and in particular the preparatory phase activities, provided the fora
that would allow R&D policy makers and funders to discuss harmonisation of concepts
and key legal and ethical issues. This is a crucial topic for European Rls that has to be
addressed in advance as they have an important effect in the buy-in of the different
countries and in defining the technical aspects and functionalities of the RI with a view
to achieving sufficient critical mass.

- The ERANet projects have been beneficial and a useful vehicle for the stimulation and
development of joint strategies (e.g. Astronet) and joint work on policy areas. Other
projects such as Eridwatch and Meril have created opportunities for debates. These
activities have a strategic value also for the Commission in that they provide
background information and the possibility to play an active role for the definition of
future activities. Other examples are studies developing conceptual frameworks for the
assessment of RI to the benefit of the European Commission and national policy
makers, as well as the RI.
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How did RI increase availability, coordination and access in relation to top-level
European scientific and technological infrastructure?

The Research Infrastructures activities addressed the fragmentation of the research
infrastructure landscape in Europe, developing networks of research infrastructures in
Europe and improving the way they operate, at national and European level. thus
ensuring more coherent Research Infrastructures policies. They helped bringing down
barriers to access to RI, playing therefore an important role in the education and training
of researchers, young scientists and engineers through the use of cutting-edge
equipment or the exploitation of data generated by or stored within them..

To what extent the results of RI contribute to the achievements of the new
Commission's priorities?

The potential for impacts on society at large is high in areas such as environment, where
they feed into global issues such as climate change and the Intergovernmental Panel on
Climate Change process. Close to 20% of the funding was allocated to the
environmental sciences. Support has been provided to networks of Rls and development
of new distributed Rls in atmospheric research, arctic, ocean and marine research, and
biodiversity. The impacts are also high in the sphere of health. The programme
supported the development of the European life sciences ecosystem of facilities and
resources, from biological resource centers to medical research facilities and food and
agriculture facilities. The action in the field of social sciences and humanities, despite
its limited extend, has also high potential for achieving effects on policy making in
other areas of societal importance.

Impacts on research infrastructures

Enhanced use & reach of RI Stres n;,(h« ned EU & Increased global relevance of RI
international u-lldbnralmn
Enhanced quabity of Rl services Sribamoet lemwm e
Reduced fragmentation of RI in > effectiveness of the RI system
Optimisation of Rl in Europe
Increased potential for innovation Europe

Impacts on research
Enhanced scientific performance Eithaciced %
Reduced fragmentation of research nhanced rescarc
Enhanced knowledge base competitiveness
n Europe P
5 P Strengthening of the ERA

Enhanced intermational

- Enhanced capacity to tackle
Improved research capacity Open access and flow of knowledge

socictal challenges
in Europe and at worldwide level

collaboration in rescarch

Impacts on innovation

Fostered product innovation

Strengthened innovation capabilities
Improved technical in industry & research Enhanced industry
Enhanced knowledge & development capacity

technology transfer Enhanced market positioning

Impacts on policy-making

Optimised development and
Better & consolidated RI policy- SRRt i

. governance of R]
naking Stronger collaboration between

makers Enhanced EU/ international
<cooperation

Rationahsed investments in R1

Figure 1: Expected outcomes and mid-to-long term impacts of the FP7 RI supported actions. Source:
EPIRIA report
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To what extent was Rl ¢coherent with other EU actions (CIP, ESF) and EU policy?

In the FP7 RI programme the objectives of the supported activities had a strong
alignment with the programme’s higher-level poliey objectives and the objectives of the
ERAL In essence. this indicates a high gquahity in the programme design. (EPIRTA reporty

RI added value

The kev added value ot the FP7 RI programme was to strengthen the buropean
dimension in

RI policies. activities and services, The Programme tultilled 1ts primary function ol
supporting the development of networks of rescarch infrastructures in burope und
improving the way research intrastructures operate. evolve and interact with similar
infrastructures and with their users — at Luropean and global levels.

The ex post evaluation study of research infrastructures contirm the ligh fevel of added
value of the programme: 7070 ot the respondents to the survey stated that thetr project
would not have been possible without EC funding: the remanung 30%, considered that 1t
would have been possible to find alternative funding. but m close to all cases that would
have imphied a reduced scale or speed.

The Programme mcereased the cohesiveness of the Furopean RI - landscape by
interlinking  research  facthities and  data infrastructures. the  harmonisation.
standardisation and interoperability: ot methodologies and tools. the delivery  of
transnational access, increasing connectivity and ease of access. Innovation i the wols
and methods for the collection. processing and analysis of R resources and the use of
the  faailities. meluding visualisatton and - simulation  techniques  and  scientilic
instruments led to a considerable improvement in the delivers ot R services. The shift
o a more serviee oriented approach in the e-infrastructure ccosystem was a particularly
important contribution,

The FP7 RI Programme has been very successtul inincreasing the vatue of rescarch
intrastructure as a ool tor Scrence. The networking and tntegraton of the rescarch
mtrastructures helped improse the structure and cohestveness ot the Furopean rescarch
communtty. enhancing Furopean and international cooperation in research.

It tostered the creatton and increase ot eritical mass in rescarch and gencrated strong
spillover potential to rescarch and education. Funding for transnational access was
especially important for small and newer Member States,

The Programmue also facilitated the development and use ot new and improved rescarch
methods and technologies. The eScience paradigm shift is an important development.
which is changing the nature of the research process in some ficlds, The ability of the e-
Intrastructure communities to dehiver user-tailored services and the development ol a
multilayer e-Infrastructure ccosystem have been key in helping Furopean rescarchers to
stay at the forefront of scientific developments.

The FP7 RI programme has made an important contribution to increasing international
collaboration in Research Infrastructure and opening up of the Furopean Rls to the
world. to the mutual benetit ot the Furopean and international rescarch communities. It
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reintorced cooperation with countries such as the United States. Japan. Australia and
Canada. and was particutarly active - and successful - in enhancing collaboration with
emerging cconomies such as Latin America. Africa. China. India and the Middie Fast.
These intercontinental RI partnerships provide important opportunitics to broaden the
Furopean knowledge base.

The FP7 RI programme has shown that there 1s potential for mpacts on industrial
innovation by tostering capacity building and knowledge transfer but has so far had
little impact on industrial imnovation. There are in fact early examples ol product
mneyation resulting from the imvolvement of industry in the RI projects. both as
suppliers or users ot the Rls and via the exploitation of rescarch results. However, as
Little tme has elapsed sinee the projects were undertaken. it was not possible to measure
the Tonger-term impact of the R1 action.

The programme addressed the fragmentation of’ RI policies at national and European
level and was successtul in improving coherence of RI poliey making based on the
ESERT roadmap and projects.

13.2. Research for the benefit of small and medium sized enterprises (SMEs)

With respect to the EU added value of FP7 for SMLEs three tyvpes of EAV are
distinguished in the assessment of EAV: a). Technological added value. namely the
added value ol a Furopean project due to technical reasons like specialised knowledge.
or equipment (high or very high in 60% of the projects analysed in more detail). b).
Feonomic added value. namely the added value of a European project due to aceess to
international customers. or markets (high or very high in nearly 30 of projects
analysedic and ¢y The Furopean tunding 1s compensating a lack ol alternative funding
(high or very high m more than 70% of cases).
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13.3. Regions of Knowledge

How did RoK contribute to the competitiveness of European industry?

The Regions of Knowledge activity set the fundaments for future impacts to occur in
~ . . ., . . e, 2
terms of an enhanced regional economic competitiveness through R&D activities.”’

A noticeable immediate result of the improved intra-regional communication as well as
of the strategic focus of the RoK programme activities has been an improved
articulation between on the one hand the clusters initiatives, R&D capabilities in the
region and industry needs and, on the other hand, regional innovation strategies.

The RoK programme contributed to the competitiveness of European industry by
offering a large space of cooperation to clusters in which the business component was
always key. This very much appears in the ten selected case studies annexed to the final
evaluation.

The impact of the RoK projects was strengthened from 2011 by asking to the partners
involved to set up a Joint Action Plan by the middle of their project. This favoured a
more concrete implementation in the second half of projects, and prepared the ground
for possible synergies with European Structural and Investment Funds. This happened
especially in 2014 and 2015 when this process coincided with the preparation of smart
specialisation strategies in European regions. This enabled many regions to take
advantage of "RoK success stories" in the choice of their priorities for the 2014-2020
period. The two RoK in which Aragon was involved over the last years: SoCool and
We@EU encouraged for instance the Regional Authority to consider logistics and water
management among their priorities when preparing their Smart Specialisation strategy.
In the last call 2012-2013 a mandatory contribution to regional smart specialisation
strategies was stipulated in the work programme. In 2007 and 2008 dedicated calls were
launched at the benefit of emerging clusters that contributed of the development of
approximately 15 new clusters.

Another concrete example of contribution comes from, the project CARE which has
contributed to the aviation industry's ability to innovate and rapidly meet the demand for
new airplanes in the EU. The team targeted economic and environmental priorities,
while also clarifying relevant funding and international collaboration opportunities.

How did RoK contribute to increase European and international wide S&T
collaboration and networking for sharing R&D risks and costs?

The Regions 9f Knowledge activity has had a substantial impact on networking and
collaboration.” It helped establishing a critical mass between Regions of Knowledge
partners for R&D projects. More specifically, RoK supported the establishment of

Assessment of the impact of the “Regions of Knowledge’ programme, Techopolis, 2011.

The relationships with public authorities, universities and public research institutes have
increased most significantly. SMEs represent almost 30% of participations in networks and there
remains scope for higher involvement of SMEs and the private sector in general.
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research-driven clusters that — in balanced partnerships, termed ‘triple helix’ actors —
associate universities and research centres with enterprises and regional authorities.

The ‘number of networking, collaboration and research network with other institutions’,
participation in FP7 projects’ and ‘participation in EU level research activities’ is
considered to have benefitted substantially from participation in the RoK programme.

Most potential network and collaboration effects are expected at the European level.
Especially partnerships with EU-level public research institutes, universities and public
authorities are perceived as potential collaborators, though it should be mentioned that
public authorities and SMEs are also perceived to be potential partners at a regional
level. The final evaluation shows that in all the addressed areas, except for a few
regions, there has been an increase in the establishment of new relationships and/or
R&D partnerships — especially at a European level. The relationships with public
authorities, universities and public research institutes are those which have increased the
most.

The Final evaluation of the RoK programme’s (2014) impact and sustainability centres
on the extent to which the research results have led to wider effects and the extent to
which these wider effects are likely to last after the RoK-funded activities have
terminated. The questionnaire survey results indicate that the five most important RoK
impacts are:

- Enhanced knowledge of R&D needs in the sector of the cluster

- Strategic inputs to regional policy-making

- Establishment of a critical mass between RoK partners for R&D projects

- Enhanced reputation and image of participation organisations within their regions

- Enhanced public awareness on the benefits of research-driven clusters in the regions

The RoK programme sometimes enhanced cooperation beyond usual expectations. The
very active and powerful ERRIN — European Regional Research and Innovation
Network — was set up by the partners of a RoK project which wanted to give more
sustainability to their cooperation and who had understood the need for a Brussels based
network helping innovative European regions to cooperate on a permanent basis.

How did RoK contribute to improve the coordination of European, national and
regional research policies?

RoK has proven to be a unique and relevant programme at both regional and European
level. addressing a real and previously unmet need for awareness and funding for
projects, which are aligned with Smart Specialisation strategies and which are pertinent
to issues of research and innovation excellence at a national and international level.
Considering that Smart Specialization strategies is a fairly novel policy tool, it is also
worth noting here that the final evaluation indicates how Smart Specialization has
benefitted greatly from the RoK programme, both in scale and scope.
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The RoK contribution in this field anticipated the need for paying more atiention in our
policy support to the clustering between research. business and regional authorities
("triple helix"y through regional research agendas and Joimnt Action Plans. due to be
implentented in the second phasc ot the projects. Many RoK projects contributed indecd
o an enhanced coordination of Luropean. national and regional rescarch policies. The
Furopean ALICE Plattorm devoted to logistics was for instance created thanks to the
impulse given by a RoK project in this tield. which enabled their partners to move from
regional project oriented cooperation to a national and Furopean policy perspective.
RoK is among the tew FP 7 programmes which paid attention to the need tor more
couperation between the regional. national and European components of Rescarch and
[nnovation policies. taking into account the complexity of the multi-governance trame
of the Member States.

How did RoK support key Community policies?

The Regions of Knowledge activity has had a substantial impact on in the sman
I . . . 24
specialisation of regions™ .

RoK e¢nabled DG RTD to set up an Expert Group in order 10 examine the role of
clusters in smart specialisation strategies in European regions. This Fxpert Group
produced a well spread report i 2013 which identities six leverage points for ¢lusters
and clusters policies 1o be used in Smart Specialisation Strategies. These relate to the
need tor prioritization, integrated  policy mixes. smart and evidence-based policy-
makig. multi-level governance. cross-border cooperation and sustained stakcholders’
engagement. The Lxpert Group findings were presented by his Chair. Mr Ketels
(Harsvard Business Schooly during the WIRE conference in Cork. Ireland. in June 2013,

RoK also had a strong political impact on the new generation of Furopean Structural
and Investment Funds as the recitals of the regulattons concerning the interregional
cooperation include a reference to the RoK frame which s expected to enrich the new
INTERREG EUROPE programmes. An interservice cooperation was sct up in order to
CaSC Conerete synergies.

The Smart Specialisation is a pillar of the EU cohesion policy for the 2014-2020 period
and clusters policies plaid an important role in the setting up ot the Smart Specialization
Strategies which should be continued in the current implementation phase. The Guide
on R&I Strategies tor Smart Speciahisation (RIS 3 Guide) icludes a large section
devoted to clusters and clusters policies which is very consistent with the logic of RoK.

How much did RoK contribute to job creation?

Clusters mcerease productivity. stimulate innovation. facilitate commercialization. The
Rok programme aimed at fostering regional growth and competitiveness thanks o a
more active cooperation between regronal research and imnovation clusters, Considering
the budgetary imits of this programme. the tocus of the calls chosen cach yvear took mto
account the most promising fields m terms of growth and jobs such as sustainuble

['he role of clusters in smart specialisation strategies, 2013,
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cnergy and health. A strong connection with the Smart Specialization strategies also
intended at choosing priorities which can be implemented by Rescarch and Innovation
stakcholders such as clusters having a sulficient critical mass.

This programme included mentonng activities which enabled excellent clusters 1o also
boost growth and jobs in more deprived regions. This programme ¢can be seen as a
precursor as regards the need tor tackling the mnovative divide at a Furopean level.
with opportunities to be shared between regions and clusters with some tangible impact
in terms of jobs and growth.

To what extent the results of RoK contribute to the achievements of the new
Commission's priorities?

The RoK programme very much anticipated the move trom I'P 7 to HORIZON 2020 by
paving a reinforeed attention to the link between research and innovation from 2011,
This anticipation was encouraged by the dyvnamices of clusters which are by nature in a
cood position to coneretely understand  this connection and contribute to a better
ceonomic output of research in fields corresponding to societal challenges.

The choice of several RoK calls can be considered as having contributed to the
achicvements of the new Commission’s proposals. This applies in particular 1o the first
priority. of the new Commission ("a new boost tor jobs. growth and investment”y.
constdering the participation of many SMEs in clusters mnvolved in this programme.
This also applies 1o the need of a connected digital single market (second priority) and
of a resilient energy Union with a forward looking climate change policy (third priority )
which were among the thematie priorities of RoK projects.

To what extent the results of RoK contribute to the achievements of the new
Commission's priorities?

The RoK progrumme is the only I'P 7 progrumme which was positioned at a crossroad
between the EU regional. rescarch and  mnovation  policies based on a strong
cooperation with DO ENTR and DG REGIO. The programme was designed in
coherence with the Luropean policy in the ficld of clusters and the CIP. It also paid
attention o the erowing importance of the smart specialization process at the level of
the 12U cohesion policy.

What was the added value of RoK when compared with national research and
innovation programmes?

While Member State and regional tunding has been aimed at supporting clusters in
eiven regions and member states. transnational covperation of clusters as well as the
integration ol cluster’s actars - ERA. are activities which  require  Furopean
programmes and support. The cooperatton among clusters not only contributes 1o
tackling pan-Furopean challenges but can have a critical role in deploving new
technologies: services and products which respond o Luropean societal and cconomic
challenges. International cluster cooperation can contribute significantly to pooling of
resources (achieving eritical mass: cconomies of scale and scope), to reduction of
research risk “of commercial risk and  to EU scale of dissemination of rescarch results.
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Finally the cluster cooperation becomes even more relevant in supporting the cluster’s
actor’s participation, including SMEs to global value chains.

As Figure 4 below shows there is a substantial increase in benefits and added value for
the part-taking organisations, which stems from the RoK programme, compared to other
initiatives and/or programmes. Especially regarding the ‘exchange of best practices’.
‘access to complementary competences’ and ‘visibility’, the RoK programme shows a
highly significant impact, scoring an average of 70% in “higher benefits and added
value’.

Figure 4: The benefit and added value of the RoK project compared to other initiatives
) Shares of scores
— Seores Technopolis Final evaluation Total
Establishment of a critical mass between RoK | 0-1 3% 3% 3%
partners for R&D projects 2 14% 5% 10%
3-4 79% 37% 58%
na 4% 55% 30%
Strategic inputs to regional policy-making 0-1 3% 3% 3%
2 15% 5% 10%
3-4 81% 42% 62%
na 1% 50% 26%
Creation of a new research-driven cluster within | 0-1 10% 16% 13%
your region
2 20% 3% 12%
34 63% 16% 40%
na 8% 66% 37%
Enhanced knowledge of R&D needs in the sector | 0-1 3% 0% 2%
of the cluster
2 10% 11% 11%
3-4 85% 39% 62%
na 2% 50% 26%
Enhanced knowledge on cluster management 0-1 5% 5% 5%
2 25% 8% 17%
3-4 68% 39% 54%
na 2% 47% 25%
Enhanced R&D capabilities in your organisation 0-1 16% 16% 16%
2 24% 11% 18%
3-4 52% 13% 33%
na 7% 61% 34%
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Enhanced knowledge on markets in project | 0-1 9% 0% 5%
partners” countries
2 20% 11% 16%
34 68% 36% 52%
na 3% 53% 28%
Enhanced knowledge on markets in other | 0-1 18% 8% 13%
countrics
2 30% 11% 21%
24 48% 29% 39%
na 4% 53% 29%
Enhanced public awareness on the benefits of | 0-1 8% 8% 8%
research-driven clusters within your region
2 16% 18% 17%
34 2% 24% 48%
na 3% 50% 27%
Enhanced public awareness on the benefits of | 0-1 6% 18% 12%
research-driven clusters at national level
2 34% 13% 24%
34 55% 18% 37%
na 5% 50% 28%
Enhanced reputation and image of your | 0-1 6% 3% 5%
organisation within your region
2 36% 8% 22%
34 53% 42% 48%
na 5% 47% 26%
Enhanced reputation and image of your | 0-] 3% 16% 10%
organisation at national level
2 37% 11% 24%
34 53% 26% 40%
na 7% 47% 27%
Enhanced reputation and image of your | 0-1 12% 5% 9%
organisation at European level
2 33% 8% 21%
34 51% 39% 45%
na 5% 47% 26%
Other 0-1 5% - 5%
2 29% - 29%
34 57% - 57%
na 9% - 9%
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Source:  COWI and Technopolis (2010).
Notes: Scoring  system: 0 = not  imporwant. | - less  important, 2 =  newtral,
3 = important. 4 = strong importance.

*All sums which differ from 100% are due to rounding of decimals.
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13.4. Research Potential (REGPOT)

How did REGPOT contribute to the competitiveness of European industry?
Research potential programme facilitated the unlocking and developing existing or
emerging excellence of research entities in the EU's convergence and outermost regions.
It aimed inter alia at establishing conditions for research entities to exploit their research
potential and better cooperate with private sector. Results of research should be
translated into knowledge based services and state of the art products. These may be
achieved only thanks to a fruitful cooperation of well-functioning and equipped research
entities with the private sector. REGPOT aimed at achieving these goals and
consequently contributed to entrenching competitiveness of the EU market and to
realise the European Research Area (ERA).
Specific projects such as MIMOMENS has climbed up the technology transfer ladder
via the establishment of Intellectual Property rights, via collaborations with industry or
via participation in other FP7 projects. Several projects such as LIFTGATE and TEMP
have established technology transfer platforms for the production of future research
results.

How did REGPOT contribute to increase European and international wide S&T
collaboration and networking for sharing R&D risks and costs?

The Research Potential activity strengthened and expanded the collaboration of research
groups in the cohesion regions with other EU research centres and thus contributed to
Europe realising the full research potential of the enlarged Union.’* It increased the
international recognition and leadership potential of these regions, as well as the quality
of their scientists. This should in turn lay the foundations for their long-term sustainable
development, and increased their visibility, while facilitating their participation as equal
partners in the EU and international research arenas.

REGPOT has contributed to releasing research potentials and so has led to improved
research capacities/achievements®’'. The respondents for this question provided an
~ » 4 . . . . .

average score of 2.37°% (2 = average contribution and 3 = high contribution).

- Average of 7 partnering organisations per project

Final Evaluation’s (COWI, 2014) questionnaire survey
Table 3 (p. 18 of the COWTI’s Final Evaluation)
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Table 1: Impact and sustainability of REGPOT project results

Impacts Average scores . :
Expert Group Final evaluation | Total
Number of patents 0.87 1.34 1.11
Relationship with science & technology policy-makers | 1.87 2.29 2.08
Links to EU Structural Funds na 1.96 1.96
Integration in the European Research Area na 2.64 2.64
Contribution  to  regional  research  priorities - 262 2.62
/strengths
[ onu.'ibulion o worldwide competitiveness and 2.00 228 214
sustainable regional growth
Total average scores 1.58 2.19 1.89
Source: Expert Group (2011) and COWL
Notes: Scoring system: 0 = no impact/no sustainability, = low, 2 = average,
3 = high.
Additionally,

56




Table 2 shows that on average there 1s only litle difterence in the impact and
sustamability assessments in between the difterent rescarch themes. However. for
patents the impact is tor example somewhat fower tor the ICT sector than tor physics
and chemistry.

Furthermore. several respondents provide information on continued collaboration
between REGPOT project partners, but also with new partners trom non-Convergence
regions  hereunder regarding proposals tor Horizon 2020 funding. Others state that the
REGPOT activities have led to the establishment of formal or informal networks that
via therr eriucal mass of expertise contribute to ensuring sustainability of the rescarch
results.

Many rescarch actors have also experienced more individual. sustainable benefits from
REGPOT participation such as being recognised within the own organisations as centres
of excellence.

Finally. & number ot the respondents state that sustainability of the project results will
be achieved through incorporation into commercial products via cooperation with local
cnterprises. hereunder SNEs.
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Table 2: Impact and sustainability of REGPOT project results — by research
theme

Average scores

E 2
% - 5| 2 £
g |2 5 @ 5 g
8 1& . 2 =5 - £ §:m
= = v B
3|85 8| £ 52| & |8E|é2| =
- B ilc s o z - = 20 o 2 ) Q.2 2
Contribution < |o % & o S [585| 5 |54 32| =
Number of patents 143 | 1:36 | 1.00 | 1.25 | 0.85 | 1.67 [ 1.35 | 1.75 |0:00 | 1.34
Relationship with
science & technology | 2.29 |2.27 |2.00 | 2.75 [2.23 | 233 [235 [2.17 | 0.00 | 2.29

policy-makers

Links to EU Structural

1.57 | 1.82 |1 2.00 | 2.75 [1.85 |2.17 |2.00 | 2.00 | 0.00 | 1.96
Funds

Integration  in  the
European Research | 2.71 | 2.64 | 2.67 | 3.00 | 2.54 | 2.83 |2.53 |2.67 | 0.00 | 2.64
Area

Contribution to regional

research priorities | 2.86 | 2.73 | 3.00 | 2.75 | 2.46 | 2.50 | 2.53 | 2.58 | 0.00 | 2.62
/strengths

Contribution to

worldwide

competitiveness and | 2.43 | 2.18 | 2.67 | 2.25 | 2.08 | 2.20 | 2.29
sustainable regional
growth

ro
i =S
ro

0.00 |2.28

Total average scores 222 [2.17 | 2.22 | 2.46 | 2.00 | 2.28 | 2.18 | 2.27 | 0.00 | 2.19

Source: COWIL.

Notes: Scoring system: 0 = no impact/no sustainability, 1 = low, 2 = average,
3 = high.
UThe answers for “socio-economic sciences” are based on one response only.

How did REGPOT strengthen the scientific excellence of basic research in
Europe?

REGPOT contributed to a coherent upgraded RTD capacity and capability in several
areas:

- Growth of human potential (in terms of the number of new researchers and training of
research staff).

- Improvement of scientific experiments and measurements (based on the use of new
equipment to support advanced research), as well as

- The increase of the quality of research carried out by the selected research entities.
This impact was easily observed in all analysed projects. The Expert Group confirmed
that this was one of the main outcomes of the “Research Potential™ Activity.

Moreover, REGPOT has entrenched the European basic research by enhancing
capacities of research entities in many areas such as:

58




Agriculture
Biotechnology and gencties

bnergvy

bnvironment

Information and Communication Technologies (1CT)
Material, engineering. space and transport

NMedical sciences

Physics and chemistry

SOCI-CCONOmHe seienees et

REGPOT has contributed 1o the development of Centres of Excellence within veny
specitic and advance rescarch arcas in convergence regions in Furope.

How did REGPOT promote the development of European research careers and to
make Europe more attractive to the best researchers?

[he Rescarch Potential activity contributed to enhance exchange and mobality of statt]
along with support i terms ot equipment helped to overcome financial barniers such as
lack of national and. in particular, regional funding and resources to hre high-level
statt

The research potential activity also filled the tinancial gap so as to unlock and develop

existing and emerging rescarch exeellence in the convergence and outermost regions ™
. . . g
and thus contributed to strengthening the EU knowledge base.

The findings from the Fimal Evaluation™s (COWILL 2014) questionnaire survey contirm
the assessment that REGPOT has contnibuted to releasing research potentials and so has
led to mmproved research capacities achievements..

REGPOT has in particular contributed to the employment of highly-qualitied and
experienced researchers which 1s much in tune with the REGPOT aim of reducing brain
drain in the FUPs Convergence and Outermost regions. Furthermore. REGPOT s
contribution to the development of research policies and strategies in the mid-term
indicates that REGPOT has released resources which enable the rescarch actors to see
bevond the daily challenges. swhich is necessary i order to enter the FRA and 1o
establish links to Smart Specialisation strategies.

Many proposals scored T and above and were rejected
Impact Assessment of the Rescarch Potential Programme. Fxpert Grouap 2011
SO



Table 3: Contribution from REGPOT to research capacities/achievements

Average scores

Contributions Expert Group | Final Total
evaluation

Number of  employed researchers | na 2.75 2:75
(particularly highly-qualified and
experienced)
Publication record (particularly in peer- | 2.50 2.34 242
reviewed journals)
Participation in conferences na 2.56 2.56
Participation in other EU FP7 activities | 2.75 2.34 2.54
(proposals submitted, funding obtained etc.)
Participation  in  other  national and | 2.62 2.38 2.50
international programmes
Participation  in  international research | na 249 2.49
networks
Cooperation with end-users  (including | 2.87 2.14 2.50
SMEs) and other stakeholders
Own research policy and strategy in the mid- | 2.37 2.7 2:57
term
Total average scores 2.62 2:13 2.37
Source: Expert Group (2011) and COWL.
Notes: Scoring system: 0 = no contribution, 1 = low, 2 = average, 3 = high.

The survey shows further that that REGPOT has contributed significantly within all
research themes — most for agriculture and least for ICTs.

60




Table 4: Contribution from REGPOT to research capacities/achievements —
by research theme

Average scores
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Contribution < @ co (3 o = =5 = E5 | &% =
Number of employed
researchers  (particularly | 551 | 591 [267 |300 |238 |267 [288 |28 |o000 |2.7s
highly-qualified and

experienced)

Publication record
(particularly in peer- | 2.71 245 2.00 225 1.85 1.83 2.59 2.58 0.00 2.34
reviewed journals)

Participation in conferences | 286 | , s | 267 [275 | 223 [250 |265 |267 |000 |26

Participation in other EU
FP7 activities (proposals
submitted. funding obtained
elc.)

2:57 2.36 2.67 2.50 2.31 2.00 2.53 2.00 0.00 2.34

Participation in other
national and international | 2.71 2.55 2.00 2.50 2.31 217 2.41 2.25 0.00 2.38
programmes

Participation in international

: ) 231 2.45 2.33 3.00 2.31 2.00 2.65 2.50 0.00 2.49
research networks

Cooperation with end-users
(including SMEs) and other | 2.71 1.82 2.33 2.50 2.08 217 202 2.00 0.00 2.14
stakeholders

Own research policy and

¢ : 286 |273 300 |275 (262 ||[28% |28 |275 |000 |27
strategy in the mid-term

Total average scores 2.73 247 2.46 2.66 2.26 2.27 2.58 2.45 0.00 2.13
Source: COWI.
Notes: Scoring system: 0 = no contribution, I = low, 2 = average, 3 = high.

‘"The answers for “socio-economic sciences” are based on one response only.

The case studies reported in COWI's Final Evaluation do similarly point to the
achievement of research results via REGPOT support. Most of the project coordinators
such as for DELICE, BIOSUPPORT, and CURE emphasise lifts to research capacities
via the employment of both younger and experienced researchers, and via the
establishment of collaborations. Some project participants such as those participating in
BIODESERT have improved their publication records, claiming that all BIODESERT
publications have been cited by other authors in other scientific papers. Similarly, it is
assessed that OPENGENE has led to a publication increase and that SOFIA
significantly has contributed to a 200-300% increase in peer-reviewed proceedings and
publications in journals with an impact factors from the period 2005-2009 to 2009-
2012, while RECENT in a similar period has contributed to an increase of 63% for
international publications and of 86% for publications in Polish journals.
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How did REGPOT support kev Community policies?

I'he rescarch potential initiative complements EU investments i rescarch co-financed
through the Cohension Policy Programmes for 2007-2013. Such an approach facilitates
better coordination of mnovaton policies at LU level including research and mnovaton
as well as cohesion policies at Luropean. national and regional level. both within and
between these levels.

REGPOT projects in order to achieve better results in building capacities of their
rescarch entities on many occasions combined both REGPOT tunding and Regional
Poliey tools.

There are many examples of svnergies between these two policies. For example project
Biocaps in biomedicine on one hand has used REGPOT sources among others
enhance its capacities through becoming more competitive and increasing the capability
of technology transler and developing the IPR expertise and on the other hand 1t has
used Cohesion Policy funds to build new infrastructure (a new hospital building).
REGPOT was a pioneer in promoting coordinated usage of funding from FP and
Regtonal policy. Such an approach factlitated better covrdination ot policies and better
understanding ol needs at many levels.

The Research Potential inttiative s not Iimited 10 the EU's convereenee and outermost
regions, It promotes scientific and technological cooperation between FRA-hased
entities and counterparts from the Mediterranean Partner Countries (MPC- Algeria,
Leyvpt. Jordan. Lebanon. Morocco. Tunisia, Syvria. Palestinian- Administered Areas and
Libya) und Albania. Turkey. Serbia. Croatia and FYROM Several specitic calls were
organised to specifically target the above geographic arcas. Thus, REGPOT prepared
stgnificantly contributed to the European Neighbourhood Policy.

How did REGPOT inerease availability, coordination and access in relation to top-
level Kuropean scientific and technological infrastructure?

COWID's Iinal Evaluation (2014) concludes that REGPOT has helped 1o overcome
financial barriers such as a lack of national and in particular regional funding for
specialised state-of-the-art research equipment as well as tor the hiring of high-level
statt, hereunder toreign experts. Furthermore. many rescarch actors consulted during the
case studies did previously experience very few tunds available tfor conterence
participation and networking — hereunder for vounger rescarcher that have benetitted
from 1ncreastng their mobility within the twinning arrangements between REGPOT
project partners.

Hlenee. on this basis this final evaluation (COWI 2014) suggests that REGPOT has been
an clficient programme that has helped to Hll the fimancial gap needed to unlock and
develop existing and emergence rescarch excellence in the IUUs Convergence and
Outermost regions.



The Expert Group (2001) assessed that this was the case and REGPOT has had an
tmportant developing. bridging and mntegrating role between research and innovation
capacities n less-developed regions and the rescarch institutions in developed regions
by supporting networking and cooperation. Furthermore. 1t states that the important
capacity building activities have included acquisition of equipment. human resource
deselopment through recruitment ot excellent researchers. and knowledge transfer to
rescarchers on the spot through secondment activities. The Expert Group (2011 agrees
with these findimgs and goes as adready mentioned so far to give its executive summary
the ttle A success stary towards o broader ERA™.

How much did REGPOT contribute to job creation?

REGPO s ultimate goatl is to unlock the full research potential ot the EU by reintorcing
and developing emerging capabilities in Europe’s remote and less-developed regions.
One ot the aims 1s also to enmploy new experienced personnel to strengthen the scientitic
basts of rescarch contities. It 1s estmated that 201 REGPOT  projects ereated
approximately 1000 new jobs tor rescarch and techmceal staft This emploviment went
beyond the projects’ duration and belonged o the overall emplovment sustainability
strategy of REGPOT projects. This action was also aimed at reducing brain drain in the
B as rescarchers were mamly employved from abroad so called 'returning rescarchers'.

What was the added value of REGPOT when compared with national research
and innovation programmes”

COWI's Final Bvaluation entails lTable 3 (p. 19). which deseribes the participant’s
perception on the negative consequences ot not having received support trom REGPOT.
Ihese research actors elaim that ne REGPOT support would in particular have had high
negative consequences for RTD achievements. tor connections with the European
scientific community. and tor the capacity to go from project-based research to strategy-
based rescarch.

The added value tfrom REGPOT for the projects within biotechnology and venetics
rescarch seems to be somewhat lower. This goes mainly for the contribution 1o the
networking capability with end-users — a topie that also scores low for the material.
cngineering. space and transport projects. The research actors within medical sciences
and within agriculture also assess the etficiency of REGPOT to be relatively high. and
this 1s the case tor all rescarch capacity issues.

63



Table 5: Possible negative consequences of not having received support from
REGPOT - by research theme

Average scores
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Less RTD achievements in | 2.57 1.82 3.00 2.00 2323 2.00 2.88 242 2.00 2.38
vour research domain
Difficulty to recruit excellent | 2.29 2.09 2.67 2.50 2.23 2:17 2.76 242 0.00 2.36

researchers

Less capacity to  keep | 2.71 2.09 2.33 2.75 215 2.33 2.65 2.08 0.00 2.32
excellent rescarchers

Less connections with the | , o0 |, 00 1300 225 (238 [133 [241 [217 |o000 [219
European scientific

community

Lower capacity to update |, | 87 267 |300 |238 [200 |28 |[242 |000 |24
laboratory research

equipment

Lower capacity to go from | 5 | 164 (300 |200 |192 |18 [253 [217 [000 |2.11
project-based research to

strategy-based research

Limited networking | 2.29 1.36 2.33 2.25 2.00 1.33 2.29 2.50 0.00 2.03
capability with end-users

2.53 1.78 2.71 2.39 2.18 1.86 2.62 2.31 0.29 2.26

Total average scores

Source: COWL.

Notes: Scoring system: ) = no negative consequences, | = low negative consequences,
2~ average negative consequences, 3 = high negative consequences.
"The answers for “socio-economic sciences™ are based on one response only.

As shown in Table 6, the efficiency question also problematizes the existence of
equivalent national programmes/funding to REGPOT. Most respondents claim that
there are no or only little equivalent national programmes/funding aside from REGPOT.
Furthermore, the respondents provide a number of examples of financial barriers that
REGPOT has helped to overcome. While the recent economic crises have put general
pressure on national research and development funding sources, the examples include a
lack of national and in particular regional funding for specialised state-of-the-art
research equipment as well as for the hiring of high-level staff, hereunder foreign
experts. Furthermore, many research actors did previously experience very few funds
available for conference participation and networking.

Several respondents have also found that REGPOT has helped alleviate the financial
constraints of younger researchers, which in turn has helped their career developments,
herein by increasing their mobility within the twinning arrangements between REGPOT
project partners.

Finally, REGPOT has for some research actors allowed the employment of Intellectual
Property (IP) managers and experts with experience in international project applications
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— hereunder for support from the EU Structural Funds. This has for some research actors
also allowed a shift in the focus of the research towards more interdisciplinary research.

Table 6: Existence of equivalent national programmes/funding to REGPOT
Research theme Average scores

Agriculture 1.29

Biotechnology and genetics 1.00

Energy 0.67

Environment 0.50

Information and Communication Technologies (ICT) 0.54

Material. engineering. space and transport 117

Medical sciences 0.41

Physics and chemistry 1.00

Socio-economic sciences'" 0.00

Total 0.78

Source: COWL

Notes: ;c:)r'l:ugc h-system: 0 = no national programmes/funding. | = litle, 2 some,

"The answers for “socio-economic sciences™ are based on one response only.

To what extent the results of REGPOT contribute to the achievements of the new
Commission's priorities?

Specific links and synergies with Cohesion policy in the regions involved were always
sought in REGPOT. Synergies with other policy areas were promoted in particular with
the Regional Policy and its Structural Funds. The EC organised a stocktaking seminar in
July 2013 during which Regpot project coordinators shared their experience of
alignment of FP and Structural Funds. Multiple examples of such synergies were
identified which is a proof of complementarity of these two policies.
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13.5. Science in Society

How did SiS contribute to improve the coordination of European, national and
regional research policies?

In ‘public engagement’, the programmes made advances in establishing new ways to
engage, in particular, civil society organisations and public bodies at local and regional
levels. The development of Mobilisation and Mutual Learning (MML) Action Plans
have resulted in closer interaction between scientists, policymakers and CSOs in key
policy areas, and provide an effective model for enhanced integration of stakeholders in
European research.

The greatest impact of the SiS programme has been to raise the political importance of
science in society at the European level, and thereby raise awareness of the problems
and the need for all actors to work together to resolve them. However, policymakers
including national officials found it difficult to engage with the large volume of work
carried out across a wide number of themes, and general awareness of the key
achievements of the programme remains low among key audiences. A ‘gap’ emerged in
terms of efforts to appraise, aggregate and package the programme’s content and results
into a digestible form and to disseminate this information widely to relevant audiences.
To address this gap, a number of projects from 2012-2013 calls (e.g. RRI Tools.
Responsibility, RES-Agora, Great and RRI Industry) were very active in mobilise the
science/society community and to build overall capacity, in addition to providing
research and support activity.

The Science in Society activity proved effective in engaging policy-makers and other
societal stakeholders. It is the only programme in the EU supporting EU-wide
coordination and collaboration in SiS research. It also provides a platform through
which major pan-European initiatives and networks can be established and supported.
leading to greater coordination of research efforts, more extensive and diverse
collaborative activities, and a greater critical mass of effort to address key challenges
relating to Science in Society.s‘

Science education projects raised significant awareness and sparked smaller initiatives
at various national levels, which provide an encouraging basis for impact. One such
gain has been the strong interest that a German federal body in charge of teacher
training has shown in developing the materials PRIMAS project within its own context.

Table below shows the success rates achieved by each type of organisation in FP7
overall, and within SiS specifically. At the level of FP7 as a whole, Research
organisations (REC), Public bodies (PUB) and Private commercial organisations (PRC)
achieved the highest success rates (28%, 26% and 25% respectively), closely followed
by Higher or secondary education institutions (HES) at 22%. In comparison, the
“other™ category (OTH) achieved very low success rates across FP7 (10%), with only
one in every ten proposal participations resulting in a positive funding decision.

- Interim Evaluation and Assessment of Future Options for Science in Society Actions

Technopolis Group, in collaboration with Fraunhofer ISI and Science-Metrix.
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The picture within SiS is rather different, with all organisation types achieving a success
rate of at least 21%. REC achieved the highest success rate in SiS. with 30% of
proposal participations resulting in a positive decision. PRC, PUB, OTH and HES
achieved success rates of 24%, 23%., 22% and 21% respectively. all close to the SiS
average of 23%.

Considering both demand for participation and success rates, it is notable that OTH had
both a high participation rate in SiS proposals and a high success rate in SiS, when
compared to the picture for FP7 as a whole. This high level of participation in
proposals coupled to a high success rate means that OTH constituted 16% of the project
participations in SiS, as compared to just 3% of the project participations across FP7 as
a whole.

Success rates in FP7 overall and in SiS, by organisation type®®

Organisation type

PUB — Public body 23,386 6,179 26% 628 145 23%

REC — Research organisation 119,114 32,942 28% 1,272 376 30%

HES - Higher or secondary

education 228,005 49.886 22% 4,034 831 21%
PRC — Private commercial 160,755 40,491 25% 777 184  24%
OTH - Other 42,179 4,118 10% 1318 285 22%
Total 573,439 133,616 23% 8,029 1,821 23%

Source: FP7 participation data CORDA (December 2014)

The total number of discrete organisations participating in SiS was 1.100. SiS
participants made up 3.8% of the (n=28.818) organisations participating in FP7 as a
whole. The largest groups of SiS participants were HES (38% of SiS participants),
followed by REC (19%) and OTH (19%). PRC made up 15% of SiS participants and
PUB the remaining 10%.

Table below shows the profile of participations by organisation type, for FP7 overall
and for SiS specifically. Almost half of the participations in SiS projects were by HES

36

The data exclude participations in ERC proposals (n=51,628) and ERC projects as these are not
categorised by organisation type.
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(46%) and a further 21% were by REC. OTH made up 16% of the participations, PRC
accounted for 10% and PUB the remaining 8%.

Compared to the overall FP7 profile, SiS had a higher share of participation from HES
(46 versus 37%). PUB (8% versus 5%) and in particular OTH (16% versus 3%), and a
lower share of participation by REC (21% versus 15%) and in particular PRC (10%
versus 30%).

The very high relative participation by OTH in SiS compared to FP7 overall is due to a
combination of high demand and high success rates for this group within SiS as
compared to their demand and success within FP7 as a whole. The relatively low share
of participations accounted for by PRC in SiS is due to low levels of demand, rather
than due to low success rates (PRC success rates in SiS were in line with the FP7
average).

Participation in FP7 overall and in SiS, by organisation type

Organisation type

PUB — Public body 6.179 5% 145 8%
REC — Research organisation 32,942 25% 376 21%
HES - Higher or secondary

education 49,886 37% 831 46%
PRC — Private commercial 40,491 30% 184 10%
OTH - Other 4,118 3% 285 16%
Total 133,616 100% 1,821 100%

Source: FP7 participation data CORDA (December 2014)

How did SiS strengthen the scientific excellence of basic research in Europe?

The Science in Society (SIS) projects had significant impacts on participants, enhancing
their relationships and networks, strengthening their knowledge and capabilities,
enhancing their capacity and improving their reputation and image.

Within the area of "Open Access’, SiS had notable successes in getting open access
principles piloted in FP7 and embedded in H2020. In addition, the programme has

helped to raise awareness of open access issues. Of the estimated 8,000 publications
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resulung from FP7 projects so far. the majority (60%) were published i open access
journals or repositories.

Witlin the arca “gender and research”™ the FP7 Si8 s considered to have made a major
contribution to the detimtion of relevant imdicators and collection of data on the role of
women in oscience (She figures) and hence to a coordinated LU-wide monitoring
system. According to Commission ofticials, this has Ted to significant advances i the
understanding ot gender imbalance in science. its impacts and the corrective measures
needed. Within the area of “science education”. the programme made o mujor
contribution 1o the development and piloting ot inquiry based learning (IB1) technigues
and their dissenunaton throughout Lurope. in order to begin to address shortages ot
Science. Technology . Engimeering and Mathematics (STEM) graduates atall levels.

Within the arcas of “science communication” and “public engagement’. the programmes
have contributed to the development of new twols and working methods that enhance
the engagement ot the public. policymakers and businesses i scientitic debate and
improve the provision of scientific information to relevant audiences. Big advances in
citizen consultation hine been made tor example. through the VOICES project.
addressing democratic values and aspirations.

Within the arca of “scientific advice in policymaking™ the SiS programme has piloted
new mechanisms for linking policymakers to sources of scientific advice.

Within the area of “rescarch cthics™ the programme has been effective in building
improved networks of Rescarch Lithies Commitiees. The programme also contributed
to the implementation ol ethies frameworks and review procedures across the EUL In
addition, the programme has supported the development of new insights and practices in
the areas of privacy and soctal impact assessment. A major policy development was the
establishment of an ethical review mechanism for all framework research proposals
under I'P7. reviewing the potential impact of rescarch proposed in terms of the
involvement ot children. patients. vulnerable populations. the use of human embryonic
stem cells, privacy and data protection issucs. rescarch on animals and non-human
primates. the avoidance ot breaches of “research integrity (re. plagtarism  and
falsification). rescarch mvolving developing countries or dual use.

Towards the end. 818 programme became more poliey oriented with a stronger focus on
triggering institutional change. In the area of ethies. originally the ELSA (Ethical. Tegal
and Social Aspects ot the Lite Sctences and [echnologies) approach was used. where
the most contentious sectoral issues would be identitied and receive tunding, This was a
more reactive approach to tunding, With the emergence of Responsible Rescarceh and
[nnovation (RRD as a governance framework. more anticipatory actions and a move
upstream Tinto the fab™ was pursued. by supporting the development of assessment
frameworks. ethics review and public engagement in institutional settings of RPOs and

RI-Os.
(ver the course of FP7. the ethics reviews became more tormalised. streamlined and
professional. Firste ethies reviews were only  conducted at the stage of proposal

evaluation. Later on. ethic audits conducted during or after the projects™ Hifctime were
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mtroduced. This was of course helped by the fegal developments in the arca of cthies.
but FP7 518 1% also said o have contributed (o this development.

How did SiS promote the development of European rescarch carcers and to make
Europe more attractive to the best researchers?

SIS FP7 contributed to create an environment which triggers an enthusiasm for science
i young people. and which provides fair and rewarding career opportunities tor women
and men.

In SIS CScience education’. the programme made a major contribution o the
development of Inquiry Based Learning technigques and their dissemination throughout
Lurope. in order to begin to address shortages of Science. Technology. Engineering and
Mathematics graduates at all levels. SIS cScience education” projects contributed
signiticantly 1o the development and dissemination throughout Europe of Ingquiry-based
learning techmques and materials. They raised significant awareness of 1BL. in policy.
parent and business cireles. [t has also promoted [BL at primary level (starting very
carlvy and to girls.

Science education projects reached hundreds of teachers and children through activities
via ‘multiplier” maodels for dissemination (c¢.g. Scientix) and giving direct training to
teachers all over Lurope (¢.g¢. Fibonaccei), Some lasting networks have emerged from the
activity . independentls ot FP funding.

Furthermore. one third of FP7 Si8 projects worked with students or school pupils and a
simtlar proportion generated science education materials.

How did SiS support key Community policies?

Projects tunded under S18 have obviously shaped and intluenced Commission’s policy
and approach to RRT within H2020. Specitically. based on pilots tunded under FP7 SiS.
the Commission has been able to embed open access principles within H2020. Similarly
the Commission has been successtul in introducing articles and obligations tor gender
under Horizon 20200 Lxamples can also be found of mmpact on national policy
development. SIS had substantial influence and impact on policy-makers regarding
cthies ¢.g. through discussions on dual use with competent authorities in Member
States.

A number of projects had singular impacts on decision making. at various levels. The
FUICA project for example was seen as having a high impact on the Furopean
Commission’s agenda around  cthical issues in Information and  Communication
Technologies. The PACTIA project spread technology assessment approaches across
Furope. resulting in two further Member States taking up wechnology assessment in their
parliamentary and government processes for reviewing R&D related legislation and
poliey. Other impacts were 1dentified at the local level. were for instance the EFORTT
project provided a blueprint ethical Iramework which was taken up by a local council in
the process of procuring tele-care services for up to 7.000 patients.

The survey of 1S participants were asked about the actual and expected scale of the

impacts of the projects on seientific advice and decision-making processes at five levels.

Figure X presents the results and shows that impacts in this arca are expected to be
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largest at local and European levels, with 45% and 44% of participants respectively
attesting to large or very large impacts on scientific advice and decision-making. By
comparison, large-scale impacts are relatively less likely to be achieved at the Global
level and at the National level. Limited impacts at the Global level are to be expected,
given that the vast majority of contexts and partnerships are within Europe. The lower
level of expected impacts at National level is to some extent outweighed by the larger
impact s at local and regional levels (presumably as a result of the direct engagement
with project activity). There might be expected to be a longer time lag for the local,
project related, activity to permeate to national decision-making levels.

Participant views on the impact of the projects on scientific advice and decision-
making processes at different levels (n=94)

Impacts of the FP7 SiS projects on scientific advice and decision-
making processes

= No impact mSmallimpact =Moderate impact mLarge impact = Very large impact
At the local level
At the European..

|At the Regional level

At the National level

At the Global level

0% 20% 40% 60% 80% 100%
Percentage of respondents

Source: ICF survey of SiS parricipant.s"(Mcrz;v 2015 ) |

Further analysis of the results reveals that the pattern of expected impacts differs to
some extent by theme:

- Science Education impacts on scientific advice and decision-making are realised and
expected mainly at the local and Regional levels, with relatively little impact at the
National, European and Global levels. The lack of impact at National level may reflect
a lack of buy-in from, or engagement with, national education authorities and ministries
or the ability to bypass national levels of administration and t provide practical advice at
the level of local administrations;

- Ethics projects are known and expected to impact mainly on scientific advice and
decision-making processes at European level, with relatively low levels of impact
expected at the other four levels. This implies that the ethics projects have been
engaging with and feeding into mainly EU-level structures and processes, rather than in
national systems which are known to be highly heterogeneous. Given the relatively
greater development of national systems for debating research ethics, one might expect
subsequent dialogue to be promoted between the EU and Member States in this area;

- Gender equality projects are expected to have a relatively high level of impact at all
levels, but more so in Europe (at European, National, Regional and local levels) than
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globally. Impacts are attested to be highest at local Tevel. which in this case perhaps
means at Institutional levell given the focus on orgamisational change:

- Giovernancee project impacts are highest at the National and Furopean Tevels. given the
focus of the theme on governance structures and systems at these levels rather than at
local or regional level:

- Open aceess projects are expected o impact on seientifte advice and decision-making
processes mainly at the Tocal and Furopean Tevels.  This is due o the impact of the
theme on individual and institutional decision making around open access (tocal tevel.
and due to its intTuence on Buropean Commission (1FP7. H2020) rules and approaches to
open access publishing: and

- Public engagement projects are also expected to exert most of their impacts on
seientitic advice and decision-making processes at Local and Furopean levels. possibly
due to greater engagement and influence on citizens, cities, and imstitutions (local level)
and on the Furopean Commussion (huropean level) as opposed to on national science
mimistries and research agencies (National level.

SIS EU Added Value

Over more than a decade. the greatest impact of the Commission action in FP6. FP7 and
via the Science and Society Action Plan has been o raise the political importance ot
Sciencee in Society at the Furopean levell and to raise anvareness ot the problems and the
need tor all actors to work together. However. nutional policy makers tound it difficult
o engage with the large volume ol work carried out. At MS level, Scienee in Society
communities and activities are scarce. small and tragmented. and funding is hmited. ad-
hoc and embedded within other policy arcas. Several commuon teatures can be idenutied
across Furope. hut there are also signiticant ditferences and clustering of countries in
some dreas. Science insociety in Furope is dominated by issues related 1o the role of
seienee and  technology tor sustainable  development and  issues related 1o the
vovernance of seience are Jominant among the national debates.

While the SIS programme has a relatively limited budgct. it is seen as one ot the main
vehicles for accelerating rescarch efforts at the natonal Tesel. Fundimg is the most
diractive aspect ot the programme trom a national perspective because of the lack of
alternatves. but as a result it sutfers from high levels of competition and low success
rates and has difticulties v involving less well-established croups.

Signilicant reforms ot higher education institutions. combining increased autonomy and
professionalization of management. have swept across Furope and stimulated a higher
degree of responsiveness towards societal demands, particularly in the shape ot
increased science - industry interaction. But while many countries have tormalized
procedures and opportunities tor imvolving citizens in priority -setting and assessiment
related to science and technology. the actual degree ot public involvement ditters
significantly. and i some countries. nascent civil socicties. lack ot appropriate
institutions. or non-iclusive politteal culture. form barriers for a more democratie and
inclusive governance of scicnee and technology.




The 1ssue of "upstream engagement’. which has some resonance at the FC level seems
to hine only moderate sabieney i many MS. However, science and  technology
communication is gaining  attention  within - governments  and  other  institutions.
particularly with regard to stimulating science communication at schools and aimed at
vounger peuple mogeneral. Currently, there are cftorts in some Member States 1o
develop societal tframeworks conditions tor R&1.

For example several Member States (e.g. the Netherlands, France) have started
experimenting  with o “soctetal  challenges™ onented  approach tor rescarch and
mnovation funding, which mncelude award eriternia that emphasise soctetal alignment of
both research process (public engagement. ethics review) and outcomes (sustainability
industrial leadershipy. Also. a number of initiatives have been taken in the Member
States (¢.g. the UKL Germany. Denmark} to toster pubic dialogue within the policy
making process. and furthermore encourage scientific evidence for public poliey.
mcluding research on societal and stakeholders attitudes. Despite the Commission's
cttort. there is as of today no clear indication ot signiticant progress at MS level. nor at
pan-luropean level.

To address this, the Commission funded targeted I'P7 projects in 2012-2013 (RRI
Tools. Responsibility, RES-Agora, Great and  RRI Industryy  to mobilise  the
science society community at MS-level and 1o build overall capacity. In Horizon 2020,
there has been a strong shift to support institutional change in MS-level R&1 1o embed
science and socicty.

I-valuation evidenee found strong support Irom EU and national policvmakers and from
relevant research communities for the work of SiS,

The programme hetped achieve positve benelits and impacts: a greater awareness and
interest in the SIS programme itself and what it is trving to achieve: a structuring cetfect
on the size. shape and focus of SIS communities and activities nationally: a networking
citect between difterent countries. dispersed communitics and stakcholders: o shift in
attitudes as to the importance of SIS issues. pushing it up the political agenda and
creating debater plus some more limited and isolated impacts on policy. The
international focus of the progriamme. as measured by involvement of third countries.
has improved in quantitative terms from FP6 to FP7 — contrasting a general tall trom
FP6 to FP7 overall.

Despite these carly successes there 1s limited knowledge and understanding at the
national Ievel ot the tull spectrum ol activities being tunded through the programme and
the impacts tlosing from the mdividual projects are generally low at this stage. Moving
forward, SIS 1s generally regarded as important. both as a rescarch topic and as a part of’
wider research activities: and national representatives are keen that the momentum and
progress achieyed so tar s not lost. For many there is currently Tittle or no alternative to
the Furopean programme and no likelihood of tunding becoming available to 11 any
cap left by a reduced Turopean focus. The SIS programme. how v is structured. and
what 1t covers s therelore ol the upmaost importance for the SIS community across the
continent,
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SiS in H2020: continuity or evolution?

There is a continuity in the sense that Science with and tor Society. with its 460 M€, 18
ensuring that the theme remains on the agenda at the highest level in Europe. There is
an cvolution in the sense that the concept of Responsibe research and Innovation is
proposed as a transformation tool at the interface between seience and society, I'P7 SiS
has contributed o ensuring that “Science with and for society” and "RRIT are both
promient features of Horizon 2020, Vartous successes in getting RRI concepts and
issues teatured in national science strategies. statements trom funding bodies and
foundations. in research agendas. and in research and innovation funding and sclection
criteria. can also be attributed to the programme.
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13.6. Support for the coherent development of research policies

How did CDRP contribute to the competitiveness of Furopean industry?

A pilat action on networks of incubators for social mnovation was launched m 2013 to
support two uropean networks to assess. support and scale up social innovations in
Iurape. lFor this action. incubators include any organisation that acts as such at local or
rewtonal levell including universities and business networks. The two networks. which
started 1n 2013 and will receive an EC contribution of €1 million cach in their 3-vears
duration. are assessing. providing support and scaling up hundreds ot soctal innovations
from the local commumnities where they get started across Furope. In parallell the two
projects will also hold a two davs Social Innovation Conterence. which will bring
together other projects i social innovation funded by ditferent parts of 1'P7.

Although still carly to assess the success and impact of the two projects supported by
tUns scheme tthe projects will be completed in 2016). the monitoring of results so tar has
shown that there 1s good progress and important results already (see box below).
~Transition (Transnational Network tor Social Innovation Incubation” )_brings together
partners from London. Paris Region. the Basque Country. Milan, Tampere and [reland.
“Byoend of 2004 Transiton has developed and applied @ common  framework
methodology that includes a sequence of steps that lead innovators go through as part of
the scaling process they enter in the project. This enables them to gain the skills and
capabilities they require to grow. More than 300 social mmnovators across lurope took
part m start-up events in sty Furopean regions. More than 90 projects entered the
imcubation programmers. TRANSITION also launched a StartUp Lab. an acceleration
programme dedicated o 6 promising social innovations willing to go international.

BENISE (Building a European Network ot European Network ot Incubators tor Social

Innovation™) started on | May 2013 with the objective to identity and scale up 300
most promising social innovations over 36 months, Up to mid 2014 the project has
developed and apphied a common infrastructure to share data among the partners and
tacilitate learning, NMore than 110 social innovations are in the process of being scaled
up.
BENIST has also developed an open network structure allowing diverse stakeholders o
participate and support scaling (Social Innovation Ambassadors Network). [n order to
merease the awareness over the role of incubation  scaling up social innovation the
BENIST project organizes large events. as well as more than 130 sessions open to public
across the EU L with more than 1000 imnovators taking part.

WA T e npraoject
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How did CDRP strengthen the scientific excellence of basie research in Europe?

The FU Prize Tor Women Innovators was piloted in the CDRP WP 2011 and was
continued in the CDRP WP 2013, The award was designed to address women who did
research. had received either Framework of CIP lunding. and founded an innovative
company. Fhe prizes reward three women following a Furopean-wide ¢ontest who have
founded or co-founded a company and who have at some point of their careers
benetitted trom the EU tunding. Over 130 applications were received in both editions of
the contest caming from women mnovators across a vast range of sectors with a very
diverse applicant pool i which almost all Member states and associated countries had
been represented. The pilot prizes were awarded at the Innovation Convention in
December 2012 and the second edition was awarded during the second Innovation
Convention in March 2014,

The turn-out and mipact of the two editions of the LU Prize for Women Innovators is
highly successtul. It shows the need tor such a contest to put attention to the still
untapped pool of successtul women entreprencurs in Europe and it gave evidence of the
impact 0of DG RTD research tunding since it spotlights research—driven innosations by
women entreprencurs who have benetited from U tunding in their carcers.

How did FP7 CDRP support key Community policies?

The Coherent Development of  Research  Policies (CDRPy activiy™  met the
expectations regarding the building up of a demund-led evidence base tfor decision
making. CDRP has been more a collector and synthesizer of existing knowledge rather
than a producer of new knowledge. Part of CDRPs relative advantage comes trom
domg this well. One of the major strengths of CDRP was its abilits to recruit. as authors
of the studies and analyses. competent experts from Luropean  administrations,
consulting compantes. research institutes and universities. even it the same names
recularly reoccur.

Under CDRP. the tocus of the actuivities has changed over time o match the evolution
mn U R&I priorities. moving trom the Lisbon Agenda to the ERA and Innovation
[nion. In this respect. most ot the activities have been designed 1o contribute to the
improvement of the coherence and impact of the U policies and initiatives, and have
included. for example. FRAWATCH activities (providing data regarding the state of
play of the ERA in Member States) and reports pubhished by the permanent expert
groups (EFFLAL FRIAB. 4G and K4G).

cvaluation of the CDRP programme
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13.7. International Cooperation (INCO)

INCO has created new international partnerships between the European research
community and the ENP countries, between the EU and third countries and with
developing countries, and also partnerships between the EU and other regions in the
world, The INCO partnerships and activities consolidate and reinforce trans-European
and international networks. A further impact, less quantifiable but nonetheless essential
o international cooperation. is the confidence-building that comes with participation,
and the changes to mutual understanding/ knowledge and to practice that is associated
with international collaboration and shared efforts — outcomes that are essential to
integrating research networks.

The INCO Activity provided the tframework for coordination and support actions to
foster cooperation between participants in the ten activitics. Direct achievements ol the
INCO projects range across outcomes that include participation rates (levels and types
of participants), networking activities, and capacity-building actions. Many ol the
activities undertaken by the projects could be classilied as networking and capacity-
building.

Across the INCO activity, 1326 partners are involved in international coopcration, 813
from the MS/ACs and 513 from third countrics. In total, 61% of the partners are from
the EU (member states and associated countries), and 39% are from the third countries.
The total number of projects funded is 156. Taking stock of INCO in numerical terms,
the conclusion is that the critical mass in international participation has been secured.

The projects funded in the last two INCONET calls have an increased focus on
involving industry in networking events in order to promote innovation. Countries have
ditferent and often distinct national systems, and the collaboration between the research
community and industry can vary substantially. This 1s where networking activities can
be useful in bringing researchers and users together. and effect a gradual change in
practice.

Networking and partnership-building was facilitated through the mapping of third
country research landscapes, brokerage events, fact-finding missions, and travel grant
schemes. INCO projects also disseminated information on FP7 through the websites.
newsletters, conferences, workshops and intormation sessions.

How did INCO contribute to improve the coordination of European, national and
regional research policies?

INCO instruments were designed to support a policy dialogue that brings together
representatives of the European Commission. the EU Member States and the third
country. or group of countries in a region, for discussions aimed at promoting
cooperation in science and technology. with the objective of formulating action plans
and roadmaps for cooperation — particularly the BILATSs (bilateral coordination between
EU MS/AC and individual third countries) and INCONETs (bi-regional cooperation
between MS/AC and third country regions). BILAT activities were directed at third
countries that had signed an S&T agreement with the European Union. and the
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objectives of the BILAT actions included providing information on programmes
designed to promote cooperation between Europe and specific third countries, and
identifying the mutual benefits to be derived from S&T cooperation.

Across the ten INCO activities, projects concentrated efforts on gathering information
about the existing collaborations and policy support, dissemination and monitoring
activities. Though the results of these efforts were varied, substantial knowledge about
national research and innovation capacities and research policy priorities, national
supply and demand conditions, and the identification of key researchers and research
actors has proved fruitful in generating a varied data-base to support international
cooperation activities into H2020.

How did INCO support key Community policies?

The International Cooperation activity (INCO) succeeded in achieving a critical mass in
international participation, capitalising on the links established through other FP7
programmes. At the same time, INCO participation did not guarantee access to the
bigger projects in the FP7 thematic programmes. This highlights the importance of
involving the other Research family DGs and DEVCO early in the process.

INCO projects contributed to the policy dialogue through intelligence-gathering
activities such as documenting the S&T policies, compiling inventories on research
specialists and expertise, mapping skills and infrastructure, conducting interviews with
stakeholders and organising discussions. INCO-NET projects undertook activities to
identify common research priorities in the participating countries, and contributed to
capacity-building through the provision of training for third country Contact Points.

The R2I projects contributed to mapping third country research and innovation systems
and strategies, providing industry analyses, identifying stakeholders, competencies,
infrastructures, business promotion services (including business parks and incubators),
as well as preparing supply and demand analyses to identify bottlenecks and barriers to
research and innovation.

The INCONET activity supported bi-regional coordination with strategic partners that
are key to the EU’s foreign policy and external relations, including Africa. Latin and
Central America, ASEAN, the Arab Gulf, the Pacific, and Western Balkans. Similarly,
the BILAT activity reflected ongoing scientific and political priorities in the
engagement with individual countries including (Argentina, Australia, Brazil, China,
Japan, Russia, South Korea, Ukraine, US, China). The ERAWIDE activity enlisted the
participation with the European Neighbourhood countries, a central component of EU
foreign policy. The thematic priorities of H2020 can already be identified in ERAWIDE
projects (food, agriculture, water, biotechnology, biodiversity, marine environment).

Some structural impacts took place as a result of INCO activities, including those in
synergy with external funding instruments such as ENPI. For example, the building of
institutional capacity to manage international research cooperation thanks to training
and networking activities, the further diffusion of peer review and competitive calls due
to exposure to the FP Calls and related evaluation.
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To what extent the results of INCQO contribute to the achievements of the new
Commission's priorities?

The INCO work programmes encouraged coordination with a broad range of
community instruments, including these with a defined geographical focus: the
Instrument  tor Pre-aceession Assistance (1P the Lluropean Neighbourhood and
Partnership  Iostrument (ENPD.  the  Development  Cooperation and  Economic
Cooperation [nstrument (DCECTHL the Instrument for cooperation with industrialised
and uvther high-income countries and territories (I1CH. Asia and Latin Amenca (ALA).
the luropean Regional Development Fund (ERDF) and the European Development
lund (EDE). INCO calls also emphasized instruments in the arcas of science.
technology and mnovation.

Some DEVCO instruments are already linked with research. but only for very specific
actions such as food security. However. the hink between capacity building and research
1s now stronger and it 1s an essential link for developing countries. Capacity building is
where the coordmation with DEVCO 1s more vistble. one example being the svnergy
between INCO. DEVCO and DG-CONNECT 10 Armenia. In this case. an ERA-WIDE
project (INARMERA-ICT) and FP7 PICTURLE (DG-CONNECT) projects joined forces
m order to tackle the challenges ot international cooperation in the field of Components.
Computing Svstems and Networks. supported by the Eastern Partnership (EaP) Plattorm
IV and the multlateral part ot the Luropean Neighbourhood Poliey Instrument (NP
in partnership with DIEVCO.

['he challenge of coordination with other policy instruments is illustrated by the otten
limited progress in taking the outcomes of priority-setting exercises forward. and there
was some ditficalts m utilizing the results of the priorityv-setting exercises. In many of
the eurly INCONETS. a0 was assumed that the results could be passed on to the
Furopean Conunission DG RTD thematie directorates to be used in the preparation of
Specitic International Cooperation Activities (SICA) calls based on such prionties.
However. many projects reported difticulties in influencing the Iramework Programme
or i engaging with national work programmes.

rurthermore, INCO has proven consistency with EU foreign policy objectives.
international cooperation is both an objective of U foreign policy and an instrument of
that policy. The contribution of EUT external policies. and particularly the external
dimension ol internal R&D policy. is central to the delivery ot the Lurope 2020
Strategy. The research cooperation fostered through the INCO programme has created
links with the countries and regions that are also targets of the broader EU foreign
policy. and the geographic scope of the

INCO activities retlects in many ways the global scope of EU toreign policy.

Fighty nine third countries participated in the INCO programme, and 39 MS/AC

participants, However. there was a concentration in the participation by the MSAC

countries. with France. Germany. Italyv. Spain. Greeee and Austria having the highest

number of projects.  Among the participant third countries. there was an ENP

concentration. with Eevpt. Tunisia. Ukraine. Jordan, Morocco. Armenia. and Georgia

with the highest number of projects. The top twenty (third country) participants
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included Brazil. China. India. Japan. Mexico. Russia and South Atrica— seven countries
. . \ . . B
with which the EU has already concluded strategic partnership agreements. ™

The INCONE L activities support the inter-regional dimension of EU toreign policy.
PACE-Net was one of the INCONET projects that specitically addressed toreign poliey
objectives. with a work package linking S&T poliey 1o Pacific development goals and
the preparation of a set of recommendations on the potential contribution ot R&D to
regional development. The CAAST-Net Plus project included a workpackage dedicated
to “Research. technology transter and inovation to enhance food security”™. one of the
three strutegic priorities of the 1C™s Food Security Thematic Programme. The acuvity
will operate within the context of the Joint Africa-EU Strategy (JAES) and will respond
to the objectives of the Comprehensive Africa Agriculture Development Programme
(CAADP) of the New Partnership tor Africa’s Development (NEPAD). The SEA-EL-
Net project organized a conterence Iinking the R&D to development. with the objective
of identifyving how poverty could be alleviated so as to improsve the social and economic
ltfe of the poorest countries in Southeast Asia.

There are a number of globul 1ssues such as evber secunty. climate and environmental
change. health security (including epidemics). and poverty reduction where the FU can
contribute 1o global debates and provide an imput to global governance.  Furopean
research programmes can provide an nput to these debates in the specitic research
outputs, by taking a more strategie approach to pohey dialogue. identifving dialogue
pathways and key actors in the mdividual global policy arenas. In this context. the EU is
already  engaged m vanous global governance  processes (in trade, environment.
development) and can Teverage its policy expertise in the respective areas through the
U delegations around the world so as to influence the direction of debate and policy-
making in fine with EU interests and with established norms and principles.

Coordination across the activities of ditferent Commission irectorate Generals
(development. external refations and rescarch) was evident particularly in the latter
stage ot the INCO programme management. The global opening ot the 112020
programme highlights more than ever the need tor enhanced coordination. adding to the
administrative and managenal responsibilities of the Commission [XGs. While the
Luropcan bBxternal Action Service (EEAS) s now o place to run the 141 EU
delegations around the world. with a number ot delegation statt on secondment rom
DG Rescarceh (and other “home™ DGs), the potential tor coordination between research
and foreign policy exists. However, the top-level division of authority between the
ditterent arcas ot the European Commission in the internationalizing of research policy
ramams unclear, and this can ultimately compromise the coordination ot policies and
strutegic priories.

Ihe tollowing tigure provides and overview of EU added value ol international
cooperation under 1'P7:

Fhe BU has signed ten strategic parterships Brazil, Canadas China, India. Japan, Mexico.

Russi, South Atrica, South Korea, TS,
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Non-EU

EU

» Easier access to networks and improvement of
existing networks e g.
* Increased geographical scope
* Greater networking opportunities
» Coordination of critical mass, e g
¢ increased outreoch
* Higher visibility for the country
* Increased excellence and capacity building, e.g.
* Greater market access
» Easier access to European STI
* Increased prestige

* Easier access to networks and improvement of
existing networks
* Increased excellence and capacity building, e g.
* Enhanced European knowledge base
* Better connections with leading minds
+ Coordination of critical mass, e g.
» Concrete regional approach and speaking with
‘one voice’
* Increased dissemination and outreach of STI
* Mutual learning and harmonization on
cooperation, e.g
» Improved cooperation frameworks
* Avoiding redundancies, e.g.
* Less frogmentation and duplication of policies
and instruments
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13.8. Risk-Sharing Finance Facility (RSFF)

Looking at the operational and intermediate objectives. the RSEEF and RSSI have
reached and easily exceeded almost all their operational and intermediate objectives.

The findings of the first RSIFl interim evaluation''. conducted in 2010 by a group of
independent experts. were largely positive. The experts concluded that the RSI'E had
been successfully introduced into the EU’s research funding scheme within FP7, was a
model example of an LU financial instrument, and should be further developed and
strengthened. The experts felt that somce target groups. howcever (SMEs. research
imfrastructures) needed more focused support.

Subscquent amendments to the contract between the EU and the EIB changed the risk-
sharing mechanism from a project-by-project to a portfolio first-loss-picce (PFLP)"
approach. with the EU assuming a higher risk. It was judged that this would optimise
the leverage effect of LU funds and cnhance the EIB's capacity to finance loans,
especially to SMis and rescarch infrastructures. Three compartments were created:
primarily corporate tinance and project finance transactions: the RSI (see above). an
SME and small midcaps guarantee facility run by the EIF: and research infrastructures.
Changes were also made to facilitate lending to universitics and public research
institutions. and also loans to medium and large midcaps. In addition. a counter-
guarantee mechanism for the RSI was also introduced.

The findings of the second interim evaluation of the RSFF*. conducted in 2013 by a
further group of independent experts, were also largely positive. The experts concluded
that the RSFF had proved to be attractive to RD1 companics and had met or exceeded its
loan volume targets. improved its geographic coverage. and enabled EIB to increase the
bank's capacity to make riskier loans.

By the end of 2013, 127 RSEFFE operations had been approved by the EIB. with a total
loan volume ot €16.2 billion. and the Bank had signed loan agreements with 114 R&I
promoters. with a total loan volume (active loans) of €11.31 billion. The sector
diversification was broad. and the instrument had been implemented in 23 countries.

" .. e . . .
Ior the report by a group of independent experts on the first interim evaluation of the RSFF, see
hitp: coenropa.eu rescarch evaluations pdf archive other reports_studies_imd_documents mid-
term evalpation_ot” the_rish-shaving_linancial _facility (o5t - oxpert_group_report.pdt

40

In the PFLP upproach. the EU contribution s used first to cover any losses in a portiolio of
loans. but only up to a pre-defined percentage of losses (the so-called 'tirst-loss picee’ or
cushion). It losses exceed the LU contribution. the EIB covers all further lasses.

For the report by a group of independent experts on the second interim evaluation of the RSFF,
see

o evilwation report s (Fpdy
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Figure 2: RSFF signatures by country as of 31 December 2013

EU-15 countries accounted for the large majority of operations. While RSFF operations
have been concentrated in Germany, France, Italy, Spain, Sweden and the UK, EIB has
met its geographical deconcentration target, linked to a fee-based financial incentive, of
ensuring that the RSFF portfolio does not have more than 60% of its signed operations
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in the three Member States with the largest share of RSFF operations by volume. The
relative scarcity of operations in Central and Eastern Europe appears to derive from the
region's still comparatively thin technological base and infrastructure, together with a
comparative underdevelopment of its financial sector and a lack of measures to foster
access to risk finance.

Figure 3: RSFF disbursement by country as of 31 December 2013

Figure 4: RSFF operations approved and signed by the EIB since launch of RSFF

EURm Active Cancelled Total
Amount Number Amount Number | Amount | Number
Approvals 12,808 127 3,401 32 16,209 159
Signatures 11,313 114 1,560 15 12,873 129
Disbursements 9,556 98 - 0 9,556 98
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By the end of 2013, the RSI had been implemented in 14 countries via 23 financial
intermediaries for a total guarantee amount of €1.21 bn underpinning a total loan
volume of €2.4 bn. The number of final beneficiaries, 578. will continue to increase,
under the terms of the pilot facility, until the end of 2016.

Figure 5: RSI financial intermediaries

As of 31-December-13

Guarantee
RS! - Financial Intermediary Names Country Amount |Signature date # Countries covered®
# (EUR m)
1 |Unicredit Bank Austria Austna 600 03-Oct-12 1 Austna
2 |Ceska Sporitelna (Erste) Czech Republic 450 08-Nov-12 [ 2 Czech Republic
3 |ABN Amro Netherlands 600 26-Nov-12 3 Germany
4 |Bankinter Spamn 600 27-Nov-12 4 Ireland
5 |AIB Ireland 400 28-Nov-12 5 Italy
¢ |Banco Popolare (oint application -2 Fis) haly -~ 600 07-Dec-12 6 Netheriands
7 |Cassa DiRisparmio di Cento aly 200 07-Dec-12 7 Poland
8 |Deutsche Bank Germany 600 23-Jan-13 8 Porugal
9 |Komeréni banka Cazech Republic 500 15-Mar-13 ol  spam
10 LBPI Portugal 300 17-Apr-13 10 Turkey
|11 [Bank Pekao Poland 200 27-May-13 T France
12 |BPCE (oint application - 17 Fis) France 1250 24-un-13 12 Sweden
13 |Credito Valtellinese Group (oint application - 4 Fis) haly 50 24-Jul-13 13 Hungary
14 Rafleisen Leasng Polska Poland 30 31-Jul-13 14 Bulgana
15 |Halkbank Turkey 50 17-Sep-13 15 Slovakia
16 |Bpfrance financem ent France 80 25-Sep-13 16 Croatia
17 |Sparbanken Oresund AB Sweden 175 09-Oct-13 17 Estonia
1% |Bankinter (increase) Spamn 20 15-Oct-13 18 Denmark
19 |Alba Leasing haly 60 17-Oct-13 19 Switzerland
20 |BES Potugal 80 24-Oct-13 “in clu}angAaaplrcarlons N process
21 |Deutsche Bank PBC Poland 25 29-Oc¢t-13
22 |FiBank Bulgaria 5 08-Nov-13
23 |BPlincrease Portugal 50 18-Nov-13
24 |IKB Leasing ‘Hungary 25 26-Nov-13
25 |Umcredit Bank Austna (increase ) Austna 20 06-Dec-13
| 26 |Komeréni banka increase Czech Republic 30 06-Dec-13
B’T |AWS (counter-guarantee) Austria 15 13-Dec-13
Total Signed 1206.5

In the Commission's "A Budget for Europe 2020" policy paper**, financial instruments
are highlighted as a way of advancing the EU's key policy priorities, thanks to their
leveraging of investment:

By working with the private sector on innovative financial instruments it is possible to
magnify the impact of the EU budget, enabling a greater number of strategic
investments to be made, thus enhancing the EU's growth potential. Experience in
working most notably with the European Investment Bank (EIB) Group, national and
international financial institutions has been positive and will be taken forward in the
next MFF. Guarantees and risk-sharing arrangements can allow the financial sector to
provide more equity and lend more money to innovative companies, or to infrastructure

H COM(2011) 500,29.6.2011.p. 9 and p. 11 of Part I.
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projects. D this wave such financial instruments can also contribee 1o the overall
development of posi-crisis financial markets.

The Commission considers'™ Fls particularls  suitable for addressing sub-optimal
investment situations ina wide range of policy areas whenever activities or operations
are potenually capable of being financially viable. but are not vet attracting funding
from market sources that 1s ¢ither adequate or available on reasonable terms.

FU-level mtervention to improve aceess to risk finance 1y justitied because ot a market
tailure caused by signiticant information asvmmetries and high transaction costs.
exacerbated by the credit crunch associated with the financial crisis and the Tow supply
ol VO Burope.

For debt financing. EU-level intervention is needed to increase the likelihood that [oans
are made and guarantees extended to help achicve U -level R&I policy abjectives. The
current gap n the market between the demand tor and supply of loans and guarantecs
tor risky R&D investments, addressed by the RSEEL 1s Tikely to persist. with banks
rematning largels absent from higher-risk lending. Typically. banks lack the ability to
value knowledge assets, such as intellectuad properts. and are theretore often unwilling
to 1invest 1in knowledge-based companies. which usually lack tangible assets at the early
stage, I consequence. many companies — both large and small — cannot obtain toans
for R&T activities. or at least not on reasonable terms. Credit constraints tor small firms
are ulso due to nisks ansing from intormation asvmmetries between lenders and
borrowers: lenders are not able to casily separate potentially successtul businesses and
projects from less successtul ones without incurring high transaction costs. Another
dismeentive tor lenders is that even it R&T activities give rise to a commercial product
or process. it is not at all certain that the company that has made the etfort will be able
to exclusively appropriate the benetits deriving trom it

For equity financing. EU-level intervention 1s needed to help improve the availability off
finance for carly and growth-stage investments and 1o boost the development of the
EUYS VO market. During the technology transfer and start-up phase. new companies
have to bridge the gap between the cessatton of public rescarch grants and the
possibility ot attracting private finance. Public support aiming to leverage seed and
start-up funds to fill this gap is 100 fragmented and intermittent. Also. most VC funds in
Furope are too small to support the growth of mnovative companies and do not have the
critical mass w spectalise or operate across borders.

in both cases. however. financial instruments must be designed to operate on market-
based terms in order to minimise the possibility of introducing their own distortions to
the market. They must also seek to mobilise additional tunding that would not otherwise
have been committed. and avord crowding-out investors,

The Furopean Commission's right to act in the domain of access to risk finance is based
on Article 173 of the Lisbon Treaty. which includes a statement that the U should.
with the Member States. encourage "un environment favourable to initiative and to the

See | framavwork for the next gencration of immovative financial instruments  the FU debt and
cquitv plattormsc COMZOTTY 662, 1910201 1.
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development of underiakings throughout the Union. particidarly small and medivm-
sized undertakings” and toster "hetrer exploitation of the industrial poiential of policies
of innovation. research and technological development”.

The Furopean added value of EU-level intervention to foster access to risk finance has
six principal components:

Helping achieve EU policy objectives: 1-U-level financial instruments can support the
achievement ot the EU's innovation policy objectives by addressing market farlures that
lead to msutficient tunding being avatlable from market sources, tvpically because the
ficld is perceived as too risky by other lenders or investors.

Facilitating the financing of cross-border projects: Funding conditions for cross-
border projects at national level are dithicult. and particularly so in the R&I domains to
he covered by Tlorizon 2020: LU-level financial instruments can case the fund-raising
Process.

Demonstration and catalytic effects: In addition to their financial impact. financial
instruments implemented at LU level can have important non-financial etfects such as
demonstration effects in the targeted markets. triggering wider application to other
sectors, The expertise of the EU and the lnancial isututions responsible for the
implementation ol ElU-level financial mstruments can be  transterred to national.
regional or local authorities. Translerring skills and knowledge across frontiers could
play a significant role in aligning national policies with growth and innovation-oriented
measures, reducing disparities between Member State cconomies, and enhancing the
EL'S competitiveness.

Fconomies of scale: Interventions by financial instruments at U evel generate
cconomies of scale due to the enhanced capacity of the FU 1o mobilise public and
private resources from the tull range of Member States.

Multiplicr effect: 11U -level financial instruments muluply the effect of the FU budget
by attracting other public and private financing along the implementation chain
comprising entrusted entities {such as EIB). tinancial mtermediaries (such as banks)y and
final beneticiaries. Through risk coverage or nisk participations. the 11U intervention
may mduce myestors 10 vest (or o nvest more) i cases where they would have not
invested at all (or invested less) without support from the iU budget. This can he
achicved through co-financing by international financial imstitutions or through. for
example. the additional debt volumes banks and guarantee institutions are requested to
provide to final beneticiaries. For example. in the case of the RSELF. by end-2013 an 1LU
outlay of just over €1 bn s expected to mobilise over €11 binof EIB loans and support a
total investment of approximately €30 bn.

Capacity-buitding: National and local institutions can benefit from EU-level entrusted
entities” knowhow about the design of financial products which otherwise would not
have been available to them. An example is the Luropean loan guarantee schemes
implemented under the CIP and the RSI's RSLin FP7. In many Member States.,
guarantee societies are scarce or do not exist. and a European counter-guarantee scheme
Is Tmportant in encouraging new entrants and in supporting newer guarantee institutions
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still building up their portfolios. The presence of a European guarantee and/or counter-
guarantee can either help new guarantee societies boost their volumes in their early
stages of development, or facilitate the creation of such schemes, and in both case
contribute to capacity-building.
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14. EVALUATION OF EURATOM FP7 INDIRECT ACTIONS

Programme's objectives
The Euratom FP7 Decision™ defined the following objectives:

For fusion energy research: to develop the knowledge base for, and to realise ITER as
the major step towards. the creation of prototype reactors for power stations that arc
safe. sustainable, environmentally responsible, and economically viable.

For nuclear fission rescarch: establishing a sound scientific and technical basis in order
to accclerate practical developments for the safer management of long-lived radioactive
waste. enhancing in particular the safety performance, resource efticiency and cost-
effectiveness of nuclear energy and ensuring a robust and socially acceptable system of
protection of man and the environment against the effects of ionising radiation.

Evolution of objectives to respond to the Fukushima accident

Following Fukushima accident. the Council decision on the Furatom Framework
Programme 2012-2013" increased the focus of fission research on nuclear satety. The
research in the domain of nuclear (fission) systems was redefined as follows: While
respecting the overall objective, research to underpin the safe operation of dll reactor
svstems (including fuel cycle facilities) in use in Europe or, to the extent necessary in
order (o maintain broad nuclear safety expertise in Furope, those reactor (ypes which
may be used in the future. focusing exclusively on safety aspects. This includes plant life
assessment  and  management, safery culture (minimising the risk of human and
organisational error), advanced safety assessment methodologies, numerical simulation
tools, instrumentation and control. and prevention and mitigation of severe accidents,
with associated activities to  optimise  knowledge management and maintain
compelences.,

What have been the main achievements of the Euratom Programme?
Fusion rescarch

The fusion programme in FP7 had a number of significant achievements both
scientifically/technically and in policy terms. A key milestone in the quest for
developing fusion power as a credible cnergy source was the signature on 21/11/2006 of
the ITER International Agreement, which formally entered into force on 24/10/2007
(the ITER partners arc China, EU, India, Japan, Russia, South Korea and USA). ITER.
which is being constructed at Cadarache in the south of France, is the fusion experiment
that should demonstrate the viability of fusion at rcactor scale. Thus. its significance for
the tuture of the fusion programme cannot be underestimated. Furthermore. a domestic
agency, the Fusion for Lnergy Joint Undertaking (F4E), was established in Barcelona,
Spain. on 27/03/2007 to manage the EU contribution to ITER. The signature of the
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ITER agreement and the establishment of F4E must be ranked as the most important
achievements of EU Tusion policy in recent sears.

An important point s that the vestment in [TER must be accompaniced by a vigorous
fusion R&D programme in the Member States: otherwise the EU will not have the
capabilities and competences to reap the benefits ot ITER. Furthermore. 1t 1s necessary
alrcady now to consider the step beyond TTER. e constructing a demonstration fusion
reactor (D1EMO). espectally since there are long lead items where R&D must start carly.
Here the fusion programmes in the Member States also play an important role. In order
to coordimate the EU fusion rescarch activities in FP7 the European Commission used
two main mstruments: The Contract ol Assoctation (CoA) and the Luropean lusion
Development agreement (EFDA). The CoA was the basis of bilateral arrangements
between the Commission and some 26 fusion rescarch institutions throughout the
Member States. and had a long and successful history in coordinating and supporting
activities in EU fusion laboratories. At the beginming ol 2000 11 was supplemented by
FFDAD which was a mululateral agreement between the EU tusion research labs and the
Commission. FFIXA was particularly set up to manage high priority research items
requiring  close cooperation between U fusion research institutions and  for the
colfective exploration of JI71 (the Joint Furopean Torus. Culham. UK). Since its first
plasma i 1985, 11 has been the LU tlagship tusion experiment: it is still the world's
targest fusion device and the closest one to TTER in most respects. espectally with its
currently unique capacity of being able to operate with deuterium and tritum. the same
fuel as TTER and future reactors. Both CoA and EFDA saw further developments in
FP7. 1 particular the expansion o include all the enlargement countries.

Another important poliey desclopment was the gradual re-ortentation of” the fusion
programme during FP7. enabhing greater emphasis on TTER support. education and
tratming and expansion of fusion technology tor DEMO development. This was initially
driven viaan evolution of EFFDAL especially:

In 2011, the setting up of a PPP&T (Power Plant Physies and  Technology)
Implementing Agreement within the EFDA - framework in order to promote joint
DENO-related R&D.

The ereation of an ITER Physies Department within EFIIA,

The launch of a Goal Orented Training (GOT)Y programme. aimed at improving
recruitment and training of professionals. espectally engineers. where there is a shorttall
m the U tusion programme.

In addition. to provide additional support for education and training. an mitiative
outside the framevwork of CoA and FFDA was inuated: the FUSENET project, It was
supported by the Commission through a Coordination and Support Action. which led to
the establishing ot o Tegal entity with the same name under Dutch Jaw. with the
objective of better coordinating and promoting fusion education and training across
Furope. espectadly at Master and PhD level.

Simtlarly. to enhance industry involvement in fusion and encourage technology transier
between the TU tusion labs and industry, twao turther iitatives were taken: (i) The
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formation of the Fusion Industry Innovation Forum (I'l1F). which plays an important
role in brideing the gap between tusion rescarchers and representatives ol industries
with an interest in tusion: (i1} the FUTTA Technology Transter project. swhich was
launched in 2013 and again supported by the Commission through a Coordination and
Support Action. the results of which will help detine the strategy in this ficld to be

followed during Horizon 2020,

To provide evidence-based support tor the required evolution in the fusion programme.
two crucial in-depth reviews were undertaken during the course of FP7:

The Facilities Review ™, a very comprehensive evaluation of how the resources of the
EU fusion programme should be best utilised. especially in terms of experimental
factlities but also generally. The report plaved a key role in the implementation of the
FP7 fusion programme. both in terms of the use of factlities and the direction of the
programmc.

The independent panel of experts (the "Wagner Panel') that assessed the future of the
JET tactlities and reviewed a Commission document on the strategic orientation of the
LU fusion programme. The Panel issued two reports®™. the first on JE 1 was instrumental
in the decision to continue JET operation into Horizon 2020 (2014-2018). while the
scecond on overall programme strategy made a number of recommendations regarding
the future evolution of the Euratom programme. In particular. 1t strongly advocated
developing a realistie tusion roadmap. with the target of demonstration of {linnted)
tusion electricity generation by 2050.

Furthermore, the mstruments used to mmplement the tuston programme (CoA and
EEDA) up till the end of FP7 were fusion-specific and became increasingly out of step
with the 'new management modes' being introduced in EU funding programmes for
research and innovation. There were clear advantages to be gained by moving to a more
streamliined structure based m joint programming between national rescarch labs. und
this became the basis of the Commission's proposal for the fusion part of the I'uratom
programme i Horizon 20200 as well as the tocus of in-depth reflection and stakeholder
consultation. starting in 2011,

As the comerstone of this approach. and in response to the recommendations ot the
Wagner Pancl. the Commission asked LEFDA to develop. under the constraint of
assuming realistie tunding levels. a comprehensive roadmap for demonstrating fusion
clectricity production by the middle of the century. The work on the roadmap was
carricd out under the leadership of the EFDA Leader. Dr Francesco Romanelli, and
imvolved key staft seconded to EFDA and in the EU tusion labs together with
consultation of F4E and the FITF. This massive task was carried out during a very short
period. essentially six months in 2012, The resulting roadmap was approved by the
members of the EFDA Steening Committee (heads ot the national Tusion labs 7 research

SR&D Needs and Required Facilines for the Deselopiment of Fuston as an Enerey Source™
Report of the Fusion Facilities Review Panel Octoher 2008 1SBN 978-92-79-10057-4.
“Potential Contributions ot the JET Facilits to Fusion Rescarch in Relation to Support for
FEERTOTT July 201000 ~Strategic Orientation of the LU Fusion Programme (with emphasis on
Hovizon 202007 1 September 200 1.
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units) in October 20120 The roadmap has been extremely influential. not least tor fusion
poliey L and torms the basis tor the new fusion Joint Programme (2014-18) implemented
by the EUROtuston consortium of all national labs {ex-EFDA members) under the
terms ot a Horizon 2020 Grant Agreement tor a Furopean Joint Programme co-fund
action,

Regarding scientific’technical achievements in FP7. there are numerous examples.
though one of the most important was undoubtedly the completion of the 11TER-Like
Wall (ILW) upgrade ot TET (2009-2011). This put the JI-T tokamak tn a unique positton
as the only device worldwide that uses the same combimation of plasma-tacing
components as those to be used in ITER. [t involved replacing more than 4000 internal
tiles by remote handhing. The ITER-Like Wall in JI:1 has since vielded many important
results for TTER. In particular. results confirmed that TTER could be fitted with a
tungsten divertor from the start of its planned operation. avoiding the need for an initial
carbon divertor and representing significant cost savings tor the project as a whole.
Furthermore. JET experiments with the [LW have revealed many new  aspects
associated with operating with a metallic wall, and the lessons learned are vital for
future ITER operation. In this context it should be mentioned that the EU fusion
programme can boast two tokamaks with I'TER-relevant geometries but of ditterent
sizes. both equipped with metallic walls: JET and ASDEX-Upgrade (ocated at 1PP.
Grarching, near Munich). which started operation with a tungsten wall in 2007, This
allows for a unique abihty to use the 'step ladder” approach for making more rehiable
extrapolations 1o ITER.

Another project on M1 with direct impact on ITER was the installation and testing ot
an ITER-like JCRI (lon Cselotron Range of Frequenciesy antenna (1L.A) on JET. 1CRE
heating 1s used as one of the sources for heating a tusion plasma to the temperatures
required for fusion to tuke place at a sufticient rate. The 1LA provided very valuable
teedback for the design of the ITER ICRF antennas.

The construction of two turther major new research infrastructures in FEurope. which
received significant support through the Furatom programme and were prioritised in the
Facility: Review. advanced sigmificantly during FP7. Wendelsten7-X (W7-X). under
construction at [PP Greitswald. Germany. i1s also a toroidal deviee but based on the
stellarator rather than the tokamak coneept. Though not as advanced as tokamaks.
stellarators are imcluded in the tusion roadmap as an important mitigation strategy . The
first plasma in W7-X is scheduled tor fate autumn 20150 The other facility s
MAGNUNM-PSI which s a lincar plasma device for testing plasma surface imteraction
in & much more controlled manner than is possible in an actual tokamak. Though
MAGNUM-PSI has now started limited operation. it will not reach its full specilication
until equipped with a superconducting coil. Both W7-X and MAGNUM-PSI are or will
be exploited by EUROtusion as common facilities under the new Joint Programme.

Structural and high-heat flux materials for DEMO and tusion reactors i1s one of the
Jong-lead ntems where research has already started. In order to guide the EU tusion
programme on materials, a report by a group ot experts was commissioned under FFIDA
on DEMO Structural and High-Heat Flux Materials ('Stork report’). The final version
wits delivered i December 20120 and the conclusions by the group of experts had a
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signiticant intluence on the fusion roadmap. The report makes many important
recommendations and endorses the need tor an “early neutron source™. which is taken up
in the roadmap itselt,

An important aspect of fusion research concerns theory and modelling ot tusion
plasmas. Highly developed simulation models will be crucial for analvsing [T1R results
and cuiding the design of DEMO. Modelling of fusion plasma has made enormous
progress over the vears. and complex and sophisticated simulation codes have been
developed which require supercomputing tacilities to run etficiently. To this end, during
I'P7 the Commission  funded the  procurement and  operation of the HPC-I'V
supercomputer (Jilich i Germany). which was dedicated to simulations relevant for
fusion research, This was a highly needed tool for the modellers. and it contributed
sigmficanthy to advancing simulations of fusion plasmas,

Fission rescarch (including radiation protection and medical applications of
radiation)

[Fission rescarch supported by Buratom FP7 had a substantial number ol scientific
achievements in all ficlds supported by the programme: nuclear satety. radiation
protection. radioactive waste management, A substantial number of rescarch proposals
(288 proposals submitted tor seven annual calls) prepared by 33532 apphicants
demonstrated a strong interest of rescarch stakcholders to participate in nuclear research
at Luropean level. Stakeholders. including industry. have also shown a readiness 10
torm consortia i response to the calls - the average consortium size in buratom was
stemficantly higher than across FP7 as a whole (17 compared to 12 partners per
collaborative projecty. Moreover, total investment in funded projects was almost €660
million tor a Fluratom contribution of onlv €334 million (342, of total costs).

Furatom FP7 activities in nuclear safety have concentrated on rescarch in severe
accidents. Tong-term plant operation (L.e. ageing and integrity of various materials and
camponents). plant satets simulation tools and the man-machine intertace.

Furatom tunded projects. such as SARNET-2. contributed 1o the resolving ol important
pending issues on postulated severe acerdents ol existing and future nuclear power
plants {e.g. severe core damage and resuluing release ot radiation in the event of “bevond
destgn basis™ eventsy. These projects optimised use ot available resources in this ficld
and established o sustaimable network o support the development of joint rescarch
programmes and a common computer tool 10 model and predict NPP behaviour.

Regulatory authorities in many countries are approving lifetime extensions of nuclear
power plants (NIP) bevond original design lifetimes. The key consideration in granting
an extension to the operation ticense is the degradation over time (thermal cyveling.,
irradiation damage. other chemical 7 physical processes) of materials and components
with i safety function. A number of Euratom 'P7 projects have tocused on such issues
and related management of safetv-related tunctions (c.g. PERFORM-60. TONGILII T,
STYLE. ADVANCE). These  projects  included  partners  trom both  vescarch
organisations and industry. In some cases. utilities were present in “end-user” groups set
up to advise the project partners regarding key issues tor industrial nuclear generation.
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The projects are developing and improving tools tor predicting the combined etfects of
irradiation and corrosion on key components such axs the reactor pressure vessel. and tor
the structural integrity assessment ot the cooling circuit. Importantly. the projects are
establishing a4 common und harmonised set ot tools and mcthods tor use i all reactor
litetime assessmients and refated predictions in burope.

several Furatom projects addressed assues raised by Fukushima accident. Specitic
projects  have been launched  addressing  hyvdrogen issues in the  containment
(ERCOSAND. containment venting technology (PASSAM ). modelling wols tor severe
accidents (SARNET2 and CESAM). PSA methodologies for assessing extreme external
events (ASAMPSA B and assessment of in-vessel and ex-vessel phases of a severe
accident (SAFEST and ALISA) in SAM topics. In addition, accident conseguences tor
health and the environment. including marine radioecology. were investigated by
DOREMIL STARD PREPARILE. COMET. and NERIS-TP under the topic of radiologicul

and emergency preparedness.

In radiation protecuion. the Furatom Programme supported the development of a
comprehensive. state-of-the-art. science-hased evaluation of radiation risks in fow-dose
rescarch and has had o large impact in terms ot publications and training of o new
generation of rescarchers in radiation protection. A strong scientitic underpinning tor
regulatory framewark in this domain s eritical in order 1o adequatels and appropriately
protect people. whilst not penalising unduly some activities through unnecessarily
protective and over-costly measures.

Euratom projects have substantially contributed to the optimisation ol the use of
adiation in- medical applications. For example. signiticant advances i the use of
radiation in medicine achieved by FP7 help cut down exposures to patients which
reduces the recovery time and the chance that secondary cancers oceur. as well as the
exposure to medical staft, Because of the growing use of new medical diagnostc
procedures such as computed tomography (C1) and positron-emission tomography
{PE T, medical exposure 1o radiation ot the population has increased rapidly in recent
vears. Fuaratom projects have substantially contributed to the opumisation of the use of
radiation in medical applications by developing innovative products and algerithms in
AD nuclear medical imaging and breast imaging (projects MADEIRA & Breast-C 1), for
better diagnosties. optimised  patient-dose  caleulation und application. and  higher
resolution images. By enabling carlier and more accurate diagnosis. these mnovations
will help to icercase survival rates and reduce the high costs of cancer treatment,

[he most important development in the arca of low-dose rescarch was the faunch the
Multidisciphinary Furopean Low-Dose Initiative (MELODI). This would not have been
possible without the funding and support of the Euratom Framework Programme. This
initiative, since cvolving into a legal entity under Freneh law, has developed o clear
viston for future radiation protection R&D and a related Strategic Research Agenda
(SRAY which brings together the tull range of necessary diseiphines and competencies
thanks to 1ty large stakeholder base. SRAs in related sectors such axs radioecology have
also been developed thanks o other Luratom projects. All these projects have helped
retain Lurapean competences in technical sectors or growing importance worldwide. Tt
s worth noting that the US FHouse of Representatives passed. in November 2014, the
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first Low-Doese Radiation Research Act with a view o increasing understanding of the
effects of JTow-dose radiation. This underlines the mmportanee of Furope’s vision and
Teadership i this domain. and also hightights the potential role ol and opportinities tor
miernational collaboration in this ficld. The Euratom support has also resulted in the
development of new and improved techniques. especially regarding diagnostic and
imaging techniques in the medical application of radiation. that have a clear potential
for commercialisation,

Emergency management and rchabilitation have also been greatly improved in Europe
as a result of Furatom FP7 projects that have integrated Member States' capabilities as
well as providing practical information and documentation for improved guidance
regarding post-accident response and clean-up.

Managing radioactive waste safely is a concern for all EU Member States. whether it
relates o the waste from nuclear electricity production or from radiation use in research.
industry and medicine. Following more than 30 vears ot rescarch co-funded by
Furatom. geological disposal now represents a passively sate and sustainable option for
the long-term management ol nuclear waste. Geologicul disposal relies on the
capabilities of both engineered barriers and the local geology 1o tullil specific satety
functions in a complementars manner. thereby preventing the release and spread of
radionuclides. Furatom projects launched during FP7 have contributed substantially to
the overall progress i the development ot geological disposal ot nuclear waste.
Furatom projects have redefined the state ot the art in main arcas: knowledge base and
tools  for safety  assessment off waste  repositorics.  development  of - repository
technologies (demonstration activities by LUCOLX project). and public involvement
projects such as [PPAINSOTEC provided a neutral forum for discussion between all
concerned  stakcholders. including local communitics. cnabling progress in actual
disposal programmes.  Decisions regarding disposal of radioactive waste are taken at
the national Tevel and should be based on a sound understanding ot the scientific and
technical issues and related risks. The aim of the Euratom programme over the past 23
vears has been to support national waste management programmes in this regard. The
success of the overall strategy is now evident. with the keading Member States (Finland.
Sweden. France) now confidently expecting to be operating geological repositories by
2020-25. These will be the first such tacilities anvwhere in the world. and show the
responsible attitude and determination in Europe to manage sustainably the waste from
the back end of the nuclear Tuel cyele. This is as much a success tor the Furatom
programme as it is tor the countries concerned.

During FP7. Furatom supported research in the arca of advanced nuclear systems and
fucl eyeles. While sarety torms the cornerstone of  Furatom nuclear  rescarch.
sustainability has come o the fore during last 10 years as a key issue and is a major
driver behind designs for a new generation ot nuclear reactors. Currently, most ol the
uranium going into water-cooled reactors comes out unused. These reactors operate
with ‘thermalised” (slowed down) neatrons. which are less efticient than faster (more
energetic) neutrons in maximising the use of the original uranium. Rescarch on next
ceneration (so-called Generation-IV) reactor systems is focusing more on fast neutron
spectra. requiring the use of sodium. lead. helium or molten tluoride salts as coolants
instead of mormal’ water. These fast neutron reactors will be able to “burn™ almost all of

95



the fuel. thereby extracting the maximum encergetic content from the original uranium
(30-100 times more than in current reactors), at the same time “burning” a significant
amount of minor actimdes. which would otherwise be a troublesome constituent of the
high-level radioactive waste. This has huge implications for the sustainability ol nuclear

CNCergy.
o)

Luratom FP7 projects represent the next step in the development of advanced nuclear
svstems. focusing on pre-conceptual designs of main options of” Generation [V
technologies.

Sodium Fast Reactor (SFR) - thanks to the Targe integrated collaborative project on
Furopean Sodium Fast Reactor (CPESER). Core design options 1o improve inherent
safety and transmutation  capabilities have been identified. and solutions tor the
improvement of SER safety have been idenuhied and reviewed. Finally. innovative
options tor the main reactor components and tluids have been identified and studied.

Oas last Reactor (GER)Y - the FP7 project GOFASTR advanced conceptual design of
GFR to the point where the viability of the system can be established. Also the
conceptual design of an experimental  demonstration reactor (ALLEGRO) was
developed. Probabilistic safety studies and severe accident analyses were conducted for
both the GFR and ALLEGRO.

[ead Fast Reactor = FP7 project LEADER resulted in the conceptual design of the
demonstrator Advanced Lead Fast Reactor European Demonstrator (ALFRED). a 300
MW pool system aimed at proving the viability of the Furopean LER technology tor
use i a future commercial power plant. The project defined also an extensive porttolio
of R&D needs to be covered by future projects. Other FP7 project SHLER addressed
specifically the risks associated with seismic-initiated events in Generation 1V Heavy
Liquid Metal reactors (including MYRRIEA). with a view to developing adequate
protection measures.

Lhe Furatom programme supported research on the design of the multi-purpose hy brid
research reactor tor high-tech applications (MYRRIHA), MYRREIA. once constructed.
will be a large-scale  state-of-the-art rescarch  infrastructure  tostering - Furopean
leadership i nuclear technologies. by mamtaining a high level ot expertise in fission
salety. management of high level nuclear waste through P&T. and cross-cutting tields.
The secure production of radivisotopes for medicul applications tor Buropean citizens'
health and welfare will also be ensured.

How did Euratem contributed to increase European and international wide S&T
collaboration and networking for sharing R&D risks and costs?

Fusion research
Fusion rescarch in Furope. thanks to the role plaved by Buratom since the 1970s. is
widely acknowledged as one ol the best examples of the Furopean Rescarch Area

(ERAY inaction. The cooperation between Luropean fusion luboratories was further
strengthened durmg FP7.and moa toretaste of what was 1o become widespread under
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the Joint Programme in Horizon 20200 many activities within EFDA ook on an
increasingly projected-oriented torm.

Collaboration under DA was expanded through the signature of an [mplementing
Agreement on Power Plant Physies and Technology (PPP&TY in 20110 which led to
enhanced cooperation particularly on technology for DEMO. Despite the restricted
budget and relatively short duration. this activity can report @ number of substantial
achievements during 201 1-2013, undoubtedly driven by the eltective cooperation and
open exchange of results. The strong response ot fusion labs to the rescarch needs of
ITER was also o result of the coherence of their programmes brought about by the
steering and funding of the research by Furatom. especially that channelled through
EEDAL

OF course. an important focus of ElU-wide cooperation remained the joint exploitation
of JET. though other smalier facilities supported by Luratom also generated an
extensive network of bilateral and multilateral collaborations between the Furopean
laboratories.

Other suecesstul FDA inttiatives include the taskiorces on Plasma Wall Interaction
(PWI-TT) and Integrated Tokamak Modelling ([TM-TE). which were complimented by
a number of topical groups on high priority physies topies and have provided important
results and  teedback tor TTER in particular (code development and  validation.
benchmarking. ete.).

The integration ot the fusion programme nto an effective uropean Research Area can
be seen quantitatively in the number ot joint publications, the Tevel of partcipation in
the collective exploitation of JET. and in the ‘clustering’ of national labs. A growing
majority of publications (about 37%) originate {from the joint eftorts ol two or more
labs. These papers also have higher than average number of citations. Specitfically. for
CEA the number of publications co-signed with partners outside France increased from
75% in 2006 to 84% 1n 2009, with an overwhelming preponderance of institutes in the
Furatom programme. For CCFE (UK) the fraction ol joint publications (other than those
generated by JET) was 63% tor the vears 200910, For 1PP-Garching. publications
resulting from the exploitation of ASDEX Upgrade and co-authored by PP researchers
and external co-authors (usually trom another Furopean fabs) account Jor more than
60% of all publications siee 2004, This ‘Furopeanisation’ ot ASDIEN Upgrade has
resulted inapproximately 35%0 of papers now having a first author from outside 1PP.
For smaller fabs. the Furatom programme provided the possibility to work on world-
leading devices such as JE T, ASDEX Upgrade and other medium-sized tacilities across
Furope. In the case of IST (Portugal) the fraction of journal publications being an
outcome of such to 90% (2008).
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. . s
Fission research™

Improvement of ERA was one of the main objectives of Euratom projects. ERA needs
well-coordinated research programmes and priorities, including a significant volume of
jointly-programmed public research investment at European level involving common
priorities, coordinated implementation and joint evaluation. These objectives can be
achieved by the creation of interest groups, networks, consortia, and through
international cooperation.

In the Euratom fission programme, one very positive initiative was to launch projects
that could improve the links between such areas as basic and more applied research, or
between investigations at various scales (e.g. atomic to macroscopic), or that could
combine effectively modelling and experiments, experts and students, etc. A good
example was the project F-BRIDGE — basic research in support of innovative fuels
design for the Generation IV systems.

Special attention was also devoted to the access to experimental facilities. Projects were
supported in the area of developing and running world class research infrastructures in
Europe, including increased integration, networking and accessibility to research teams
from across Europe and the world. One can underline the following positive examples:
ACTINET-I3 (ACTINET Integrated Infrastructure Initiative), HELIMNET (Heavy
Liquid Metal network) and JHR-CP (Jules Horowitz Reactor — Collaborative Project),
which all brought together the key stakeholders and facility managers in Europe.

In ASAMPSA2 (Advanced safety assessment methodologies: level 2 PSA) an end-user
community was set up to apply the results of the project — this same approach was also
adopted in other projects. The results of SARNET2 are very positive: the project
succeeded in networking R&D activities over a range of severe accident disciplines and
diverse organisations, which led to the acceptance of a pan-European severe accident
code as a reference and also to the updating of R&D requirements in this field,
including at the international level. The project EU-NMR-An (Towards a European
Competence Centre for Nuclear Magnetic Resonance (NMR) on actinides) successfully
combined the efforts of experts in NMR and actinide chemistry. Similarly,
EUROPAIRS (End-User Requirements for industrial process heat applications with
Innovative nuclear reactors for sustainable energy supply) brought together nuclear and
process heat R&D organisations.

These and several other projects made significant progress in pushing interdisciplinary
research agendas in areas that were formerly quite disparate, with effective cooperation
between national efforts (at least within Europe, but also internationally) being a key
prerequisite. By also stressing the international dimension, these projects contributed to
a widening of ERA to the world as a whole (EUROPAIRS is a good example). They
also provided the basis for long-term European cooperation, which contributed to the
establishing of clear European leadership in the given field, as well as reconciling

" Source: report on Ex-post Evaluation of R&D Actions in Nuclear Systems carried out under the

Euratom 7th Framework Programme (2007-2011) and the Euratom Framework Programme
(2012-2013) by Konstantin Foskolos and Janos Gado, September 2014.
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differences between Western Europe and the new Member States. This was especially
important in view of the Russian reactor technology in use in a number of new Member
States: LONGLIFE (Treatment of long term irradiation embrittlement effects in RPV
safety assessment) is a good example of such a project.

How did Euratom contribute to improve the coordination of European, national
and regional Energy research policies?

Fusion research

In the fusion domain, Euratom played a significant role in the definition and
coordination of fusion policy and strategy in Member States. Through the bi-lateral
Contracts of Association, the Commission shared equal rights with the national labs in
the definition of national programmes as well as having voting powers on the Steering
Committee of EFDA. Significant examples of the role that Euratom played in the
coordination of the programme include: the provision of the High Performance
Computer: a coordinated approach to code development and validation resulting in the
licensing to the main IT platforms for ITER operation; the generation of a common
understanding and strategy for the use of facilities recommended in the Facility Review
report; the development of the roadmap to electricity from fusion energy and the
unanimous agreement of all the European stakeholders.

Fission research

In the fission field, Euratom supported the creation of area-specific Technology
Platforms and, in the context of the SET-Plan, European Industrial Initiatives. The
period 2007-2010 saw the launch of key technical forums that brought together all key
nuclear research and industrial stakeholders across Europe. These are the Technology
Platforms in Sustainable Nuclear Energy and Implementing Geological Disposal
(SNETP, IGDTP) and the joint programming initiative the Multidisciplinary European
Low-Dose Initiative (MELODI). None of these achievements would have been possible
without the funding and support of Euratom FP7 through projects such as SNF-TP,
CARD (establishing of SNETP and IGDTP) and HLEG & DoReMi (for MELODI). All
three technical forums came together around agreed visions for future R&D in their
respective fields, and all have defined Strategic Research Agendas (SRA) and
Deployment Strategies, implemented jointly by sharing resources or even joint
programming. SNETP and IGDTP were closely aligned with the objectives of the SET-
Plan, and all three forums continue to be used by the Euratom programme as a source of
priority topics for inclusion in calls for proposals. This ensures that the Euratom
programme remains focused on the issues of most widespread interest and importance
in Europe.
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How did Euratom strengthen the scientific excellence of basic research in Europe?
Fusion research™

Scientific outputs of the Euratom Programme in fusion research have been substantial.
There is a steady flow of results from Euratom-funded research in internationally peer-
reviewed scientific articles in high impact scientific journals. Results have been
published in more than 5000 internationally reviewed articles as shown in figure |
below.

Figure 1
Peer review articles from fusion research labs
supported by Euratom
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The average number of peer-reviewed publications per annum in journals from
European fusion associations (at least one author) over the FP7 period is 665. This
represents an almost 20% increase over the FP6 period, when an average of 565 papers
per annum were published. The total number of citations — a measure of the impact of
the work — has increased even more strongly: an average of over 8600 citations per
annum during FP7 compared with around 2200 under FP6. Indeed, the number of
citations rose more or less steadily over the FP7 period, almost doubling between 2007
and 2013.

These papers are in leading international journals. The greatest number (over 1000)
appear in “Fusion Engineering and Design”, an indicator of European scientists role at
the forefront in the technology, operation and design of current and future devices — this
journal publishes many papers on ITER, DEMO and longer term reactor studies. Over
100 papers have also been published in the leading journals in the field “Nuclear
Fusion™ and “Plasma Physics and Controlled Fusion™, focusing more on physics, with
the strong research efforts into materials and plasma-wall interactions represented by

] |

Source: Ex-post evaluation of fusion research funded from the Euratom 7th Framework
Programme, by Philippa Browning and Arto Timperi, September 2015.
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over 800 papers in “Journal of Nuclear Materials™. European leadership in the crucial
field of plasma wall interactions is evidenced bg/ a key paper summarising the outcomes
of the PWI task Force with relevance to ITER™, which already has over 240 citations.
European work on ELM mitigation has also had notably high impact, with, for example,
two papers receiving respectively over 220 and 150 citations™. Many of these papers
have won prizes. Much other European work has featured as invited talks at leading
international conferences, notably the biennial IAEA Fusion Energy conferences.

Fission research

In nuclear fission, 73 completed projects (out of 134 in total during FP7) resulted in 563
publications in peer-reviewed journals, of which 128 were published in high impact
journals (see tables 1 and 2 below)™.

Table 1

Publications from fission related projects

No. of | No. of publications in
publications high impact peer-
reviewed journals

Management of  Ultimate | 109 29
Radioactive Waste

Reactor Systems 207 48
Radiation Protection 94 15
Infrastructures 56 11

Human Resources and training | 1 -

Cross-Cutting Actions 65 12
Cooperation with Third | 31 13
Countries

Total 563 128

Source: European Commission

B J Roth et al, Jour. Nuc. Mat. 390-391, 1, (2009)

Y Liang et al, Phys. Rev. Lett. 98, 265004 (2007); T E Evans et al, Nuc. Fus. 48, 024002
(2008) : A Kirk et al, Plas. Phys. Cont. Fus. 55, 124003 (2013)

High impact journals are defined to be the top 10% (in terms of SJR index) of all journals within
a given scientific category. Data retrieved on 14 September 2015

101

54



Table 2 Top 20 Peer Reviewed Journals by Number of Publications submitted by Euratom

FP7 fission projects

LL

Journal title SJR™ Number of | % of all
publications publications
Chemical Reviews 15.9 1 0.18%
Science 11.2 1 0.18%
Nature Reviews Cancer 93 | 0.18%
Proceedings of the NAS of the United States 54 | 0.18%
Journal of the American Chemical Society 44 | 0.18%
International Journal of Plasticity 3.7 2 0.36%
Energy and Environmental Science 3.1 3 0.53%
Materials Today 3.1 2 0.36%
Acta Materialia 29 6 1.07%
ISME Journal 29 1 0.18%
Environmental Science and Technology 2.7 2 0.36%
European Physical Journal C 2.7 | 0.18%
Physical Review B - Condensed Matter and Materials Physics 27 17 3.02%

' Geochmica et Cosmochimica Acta 25 6 1.07%
FASEB Journal 24 1 0.18%
Chemical Communications 2.3 | 0.18%
Chemical Geology 23 | 0.18%
Physical Review C - Nuclear Physics 2.3 4 0.71%
Radiotherapy and Oncology 23 5 0.89%
British Journal of Cancer 21 | 0.18%
Total 58 10.30%

Source: European Commission

55

SJR - Journal Rank Indicator, it is a measure of journal's impact, influence or prestige. It

expresses the average number of weighted citations received in the selected year by the

documents published in the journal in the three previous years (2011)
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How did Euratom promote the development of European research careers and
contribute to make Europe more attractive to the best researchers?

Knowledge creation and competence building are at the heart of the Euratom research
and training programme since its origin (Euratom Treaty, Article 4.1). Effective transfer
of knowledge, skills and competences from the current generation of experts to the next
is indispensable, but the recruitment of young talent is increasingly difficult across the
full spectrum of scientific disciplines. This has not been helped by the decline in the
nuclear sectors in several Member States. Ironically. even these Member States will still
require expertise for many years to come, e.g. in the areas of decommissioning and
waste management, and must continue to ensure high levels of safety across the sector
as a whole. The Euratom programme has been very much aware of these issues, in
particular in the fission disciplines, and has targeted a number of projects in key areas.

Fusion research

The Goal-Orientated Training (GOT) programme and researcher fellowships funded by
Euratom have successfully contributed to supplying fusion research with urgently
needed new fusion engineers (160) and researchers (24). Fusion research depends
heavily on a transnational pool of skills and expertise. The European programme has
operated a Mobility Agreement since 1983, facilitating movement of researchers across
Europe. In Euratom FP7, the number of researchers participating has generally
increased from around 600 in 2006 to 1100 in 2013 (see graph 2 below).

Graph 2
Number of researchers participating in moblity
scheme of fusion programme
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Source: European Commission

JET has provided a key focus for mobility of scientists and European integration,
operating as a truly international collaboration with participation from across the EU
and beyond. During FP7, 958 scientists made visits to JET to undertake research, many
of these visiting more than once. This collective use of JET allowed scientists to
participate based solely on the quality of their experimental proposals, and facilitated
access to the world’s leading fusion experiment by all European fusion labs and
institutes without exception.
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Fission research

In nuclear fission, 73 completed projects (out of 134 in total) involved 520 PhD students
(see table 3 below), of which 33% were female. This indicates that on average, each
project supported more than seven PhD students.

Table 3

Number of PhD students in nuclear
fission and radiation protection
participating in  Euratom FP7

projects

Man'agen.lenl of Ultimate 95
Radioactive Waste

Reactor Systems 176
Radiation Protection 68
Infrastructures 54
Human Resources and 44

training

Cross-Cutting Actions 54

Cooperation with  3rd

: 29
countries

Total 520

Source: European Commission

How did Euratom provide the knowledge base needed to support key Community
policies?

Activities supported under Euratom FP7 have reinforced EU energy policy by
contributing to the triangle of EU energy and climate policy objectives: sustainability,
security of supply and competitiveness. It underpins the EU '20-20-20-10 targets' for
2020, the new set of targets for 2030 and the EU Energy Roadmap 2050 which calls for
an almost totally decarbonised European energy system. In addition, Euratom supported
structuring of stakeholders at European level and facilitating the definition of common
objectives and Strategic Research Agendas that have become the basis for European
priority-setting and also influence national R&I agendas. Policy impact is difficult to
estimate for participants, as it is often only an indirect consequence of the project
activities and is not easily traceable unless a proper follow up is made (which is often
not the case). According to the survey of project coordinators carried out regarding
Euratom FP6 and FP7 fission projects, in 63% of the projects the research had impacts

104



on national or EU policy in nuclear safety, radiation protection or radioactive waste
disposal.

How did Euratom increase availability, coordination and access in relation to top-
level European scientific and technological infrastructure?

Euratom Programme had taken on high risk, high cost, long-term infrastructures beyond
the reach of individual Member States, thereby sharing the risk and generating a breadth
of scope and economies of scale that could not otherwise be achieved.

The scientific and technological feasibility of fusion has to be demonstrated at very
large scale (ITER) and cannot be broken down into smaller projects that could be
handled at national level. Only by pooling financial resources and sharing risk with six
international partners will Europe be in a position to prove the feasibility of fusion as an
energy source.

Another example is JET, which is the largest fusion device currently in operation
worldwide and the closest in design to ITER. The total expenditure for construction,
upgrade and exploitation of this European facility during the period 1978-2014 amounts
to ca. €2 billion. The contribution of JET to the development of fusion cannot be
underestimated: (a) it is the only current fusion device which can operate with the fuel
mixture of genuine fusion reactors; (b) it holds all the records for peak and sustained
production of controlled fusion power: (c) it is the most ITER-relevant machine for
studies in preparation for ITER technology and operations: (d) it is the only present
fusion device in which the essential fusion technology of remote handling has been
developed and used for major interventions; (e) it is the most useful experiment for the
training of future operational staff for ITER.

The High Performance Computer for Fusion (HPC-FF) was an invaluable new tool for
the fusion programme. Fusion modelling requires powerful computer resources;
increasingly realistic simulations that are able to take into account the full ITER plasma
will be essential for the safe and efficient operation of ITER. The HPC-FF computer,
hosted and operated by the Jiilich Supercomputing Centre at the Forschungszentrum
Jiilich, Germany, was among the 30 most powerful computers in the world. Euratom
capital investment amounted to around €7.4 million, while the total budget including the
capital investment and exploitation over the four years was around €16.8 million, with
contributions from the entire European fusion community.

In nuclear fission, Euratom was essentially directed at facilitating and supporting
transnational access to infrastructures, through traditional Euratom collaborative
research grants and some more dedicated Euratom activities (Transnational Access to
Large Infrastructures - TALI). For example:

The ACTINET-I3 Network aimed at reinforcing the networking between existing
European infrastructures in actinide sciences, and to facilitate their efficient use by the
European scientific community. Five internal calls for proposals for Joint Research
Programmes (JRP) were issued. Out of 91 submitted proposals, 59 were selected and
funded. A number of improvements and additions to the available instrumentation and
infrastructure of the different pooled facilities were identified.
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The ERINDA co-ordination and support action aimed at coordinating European efforts
to exploit up-to-date neutron beam technology to gain nuclear data for advanced
concepts of nuclear fission reactors and the transmutation of radioactive waste. The
ERINDA consortium grouped all relevant neutron data facilities (time-of-flight facilities
for fast neutrons, charged-particle accelerators and experimental nuclear reactors) in
Europe that could offer part of their available beam time to the project. In three years,
3015 beam time hours have been delivered in 26 experiments. in which 27 young
researchers (within 6 years of obtaining their PhDs) participated.

The EUFRAT coordination and support action, a transnational access programme at the
Institute for Reference Materials and Measurements of the JRC (IRMM) aimed at
facilitating the access of outside users to the nuclear data facilities of its Unit Standards
for Nuclear Safety, Security and Safeguards. The IRMM facilities delivered within 5985
hours of beam-time for a total of 33 experiments on nuclear data, development of
experimental set-ups and techniques needed for data measurements and advanced
methods in nuclear technologies, safety and security.

A forward looking investment was also made in buying access rights for Euratom
researchers to the Jules Horowitz Reactor (JHR), a high performance materials testing
research reactor under construction in France that should become operational by 2019.

How much did Euratom contribute to job creation?
Fission research

The Euratom programme has been contributing to job creation within the participating
organisations directly by offering job opportunities for researchers and, indirectly, as a
result of technological advancement and of training. In fission research, the completed
FP7 projects (73) had a total workforce of 5100, of which 30% were female (see table 4
below). In some areas such as radiation protection, participation of female researchers is
equal to male, while in waste management it reached 38%. During the implementation
of these projects, an additional 354 researchers had been recruited.
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Table 4
Workfore in fission projects supported by Euratom FP7
(73 projects completed by September 2015)
Work force | Additional Total
reported researchers workforce
recruited
Management of
Ultimate
Radioactive Waste 966 47 1013
Reactor Systems 1864 62 1926
Radiation Protection | 497 110 607
Infrastructures 299 4 303
Human  Resources
and training 352 10 362
Cross-Cutting
Actions 496 84 580
Cooperation with
Third Countries 270 27 307
Total 4746 354 5100

Source: European Commission

Regarding broader impacts on growth and jobs, it is important to note that the Euratom
fission programme is structured around technological research but also supports projects
addressing issues of public concern. The economic impacts of the latter are more
difficult to assess, but are present nonetheless. In more technology-oriented activities,
Euratom funding often plays the role of catalyst, and the limited budget means the focus
is mainly on pre-commercial research. Specific patents have been produced only in
projects that develop technology close to the market. From a survey, six projects
(EVOL, JHR-CA, Genepi-Entb2, ARCHER, ACSEPT, CARBOWASTE) covering all
main areas of R&D in the fission programme, resulted in the filing of new patents.
About 46% of project coordinators expect improved competitiveness of one or more
partners as a result of the project. New companies were also indicated in the case of
SAPIER2 and NULIFE (though also true for SARNET2 and HLEG), and the project
coordinators reported that new jobs were created in 21 projects (17%).
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Indirect economic impacts of Euratom research could be summarised as follows:

Euratom projects looking at material degradation and related safety issues support plant
lifetime extension of currently operating light-water reactors. Similarly positive impacts
stem from the implementation of sustainable waste management solutions. Projects in
P&T and other techniques to reduce waste (e.g. PUMA, LWR-DEPUTY) can lead to
increased fuel utilisation or reduced volumes / toxicity of final waste for disposal. In
view of the high cost of geological repositories, the economic impacts are potentially
enormous.

Reducing uncertainties enables nuclear plants to be run more efficiently. Projects such
as EFNUDAT/ERINDA and ANDES contribute to improvements in neutron cross-
section data for present and future reactors. Projects on fuel materials and related
properties (e.g. F-BRIDGE) enable fuel performance to be optimised while maintaining
safety margins. These improvements lead directly to increased competitiveness of
nuclear plants.

Euratom also supported major infrastructures and therefore contributes over the long-
term to the positive economic impacts these can bring, not only locally but also to the
EU as a whole. Only two 'fission' infrastructures of pan-European importance were
identified and retained by ESFRI, and both have been supported through the Euratom
programme. They are the Jules Horowitz Reactor, under construction at CEA
Cadarache, which benefited from support through the JHR-CA and CP-JHR projects,
and MYRRHA. to be constructed at SCK.CEN in Belgium, which had been supported
by a number of FP6 and FP7 projects (EUROTRANS, CDT, MAX, FREYA).

Advanced nuclear systems using Generation-IV designs are not expected to be deployed
at an industrial scale in Europe before 2040. However, development times for these
types of technologies are long, and demonstrator reactors are already being built in other
countries (China, Russia, India. Japan). The size of the potential market in this
technology is huge, and it is critical for Europe is to remain a major player in the mid to
long term. Euratom contributes by pooling know-how in a number of pre-conceptual
design projects and by stimulation education and training in key disciplines.

As Euratom supports nuclear research which in turn has impact on nuclear sector in
general, it is important to look at the broad economic impacts of this sector as a whole.
Nuclear energy generates important investments and therefore one has to underline the
socio-economic role of nuclear energy to growth and jobs in the EU: 131 operating
NPPs in 14 Member States; 28% of EU’s electricity supply; ~2/3 of EU low carbon
electricity: four reactors under construction (FI, FR and SK): new reactors planned in
BG, CZ. FI. FR. HU. LT, PL, RO, SW and UK more than 800 companies covering all
the activities of power production and of the fuel cycle; about 900,000 jobs: and
potential investments of €70 billion/year.
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Fusion research

[n European fusion research laboratories supported by Furatom. the total workforee
2004 was about 3318 (female accounted for 9%, including 2139 protessionals
engineers and physicist) and 1139 support stafl™".

Turning to the U investment in fusion. 73% of the EU funding tor [TEER construction
(i.c. around EUR 4.5 billion) is tor components and activities that result in the ¢ereation
ot new knowledge and cutting-cdge technology. oftering Luropean high-tech industries
and SMEs an excellent opportunity for innovation. Over the period 2007-2020, F41
should spend UR 6.6 billion (in 2008 values) on the construction ot ITEER. To date.
more than FUR 3 hilhon has already been commitied by F4EL resulting in more than
300 procurements and contracts with high-tech FEuropean companies in key industrial
arcas (civil. mechanical. clectrical. materials and nuclear engineering). In addition,
around EUR 100 million has been committed on more technical and research-based
work carricd out by European research laboratories. F4: estimates that through all these
contracts. industry 1s creating over 13,000 person-years of employment in Europe and
will ereate many more during the remainder of FIER's construction phase, I'TER work s
more labour and knowledge intensive than conventional industrial manufacturing owing
o the high content of R&D and engineering tasks. Thanks to its leadership in tusion
research and the construction ot I'TER. Europe will be in a privileged position to reap
the benetits of constructing and operating the tirst gencration of fusion power plants in
the future.

To what extent do the results of Euratom contribute to the achievements of the
new Commission's priorities?

Fstablishing a Resilient Energy Union with a Forward-Looking Chmate Change Policy
is among the top priorities of the new Commission. According to the Commission
Communication on Fnergy Union (COM2013)80). the EU must ensure that Member
States respect the highest stundards of nuclear satety. seeunty. waste management and
non-proliferation. The EU should also ensure that it maintains technological lecadership
in the nuclear domain. mcluding through TTER. so as not to increase cnergy and
technology dependence. Euratom IFP7 projects have been contributing to these priorities
by enhancing salety of nuclear technologies. funding state-of-the-art rescarch tor a new
generation of fission reactors and tor preparation ot ITER. In the long term. fusion
energy could provide a safe and abundant energy source. In the near term the tusion
programme 15 answering to the Commission's priority of” innovation through enhanced
technology spin-ott to other sectors and through technology transter to industry. which
will enhance competitiveness for growth and jobs.

Prelimimary drafl data from 2015 <urvey carried oul by EUROfusion.
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To what extent was Euratom coherent with other EU actions (CIP, ESF) and EU
policy?

Euratom FP7 was the main instrument for implementing the nuclear part of technology
pillar of the EU's energy and climate policy — the Strategic Energy Technology (SET)
Plan. By addressing key technological bottlenecks, Euratom FP7 contributes directly to
the EU's energy and climate policy's targets in the long term. Equally important,
Euratom research in the fission area supported EU policy objectives concerning nuclear
safety, radiation protection and waste management. In this respect research contributes
to the implementation of European law in these areas, such as Council Directive
2009/71/Euratom of 25 June 2009 establishing a Community framework for the nuclear
safety of nuclear installations (and subsequent amended Directive), the Council
Directive (2011/70/Euratom) of 19 July 2011 establishing a Community framework for
the responsible and safe management of spent fuel and radioactive waste, and the
Council Directive 2013/59/Euratom laying down basic safety standards for protection
against the dangers arising from exposure to ionising radiation.

What was the added value of Euratom when compared with national Energy
research and innovation programmes?

The Euratom programme mobilised a wider pool of excellence, competencies and multi-
disciplinarity than is available at national level. The achievements of the fusion
programme, in particular resulting from joint exploitation of JET, rely on the collective
endeavours of researchers and engineers from across Europe (about 350 persons per
year), supported by Euratom funding for mobility. Euratom finances two mobility
schemes, one used generally for short visits to JET and between Associations (ca. EUR
5 million per year) and the other aimed mainly at longer-term participation in the
collective exploitation of JET (up to 4 years).

In the fission area, projects such as STAR, DoReMi and SARNET-2 ensured that
competences in key technical sectors can be retained in Europe, requiring the bringing
together of expertise from many Member States, and the establishing of legal entities to
ensure sustainability in the long term.

The Euratom programme helped to generate an optimum programme of activities and
maximise knowledge sharing and information dissemination, lowering the overall costs
of achieving a given objective — for example the Euratom projects in the field of
Partitioning & Transmutation represent a comprehensive and integrated programme of
research on ADS"” and related lead-cooled technology. This programme is also notable
for the involvement of large numbers of PhDs (about 170) and post-docs and the
interaction with other research in Generation-IV systems. All this, including the
decision by the Belgian Government to construct MYRRHA®®, would not have been
possible without Euratom involvement

Euratom had a strong leverage effect on coordinating national efforts, through the use of
funding instruments that promote the European Research Area, for example:

Accelerator Driven Systems
http://myrrha.sckcen.be
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These cftects arc well demonstrated in case of the Luropean fusion programme where
FEuratom contributes to the costs of national laboratories (ca. EUR 54 million per year):
{a) national funding agencies accepted a limitation of their independence by allowing
the scientific assessment of the programme and proposals for its evolution to be done
collectively by representatives of Euratom associated laboratories and Member States
with strong input by the Commission; (b) all the most important fusion facilities have
been built with financial support from Euratom, which requires that their operation be
open to rescarchers from all laboratories in Europe; (¢) smaller laboratorics can
concentrate on a limited range of scicntific topics or subsystems and still make
important contributions while maintaining visibility; (d) in addition to formal training
activities. the extensive exchanges of personnel between the national labs cnsure a
Europe-wide dissemination of expertise; (¢) in some cascs the management of the
programme of these facilities is shared with the other participating labs.

Structuring effects of technology platforms in fission R&D: All major stakeholders in
fission and radiation protection research are now grouped in technical [orums: SNETP.
IGDTP and MELODI. thereby promoting strategic planning, sharing resources and even
joint programming. with a strong participation of industry in the two former forums.

The Euratom programme increased the willingness of research stakeholders to release
capital for projects with particular importance for nuclear safety. The SARNET-2
project is an excellent example of the leverage effect of Euratom funding - the total
budget was almost €39M but the Luratom contribution is just €5.75M (i.e. less than
15% of total costs). The project supported the efforts of a number of European R&D
organisations. including safcty authoritics, industry and universities, 1o network their
research capacitics in the arca ot severe reactor accidents, thus enhancing the safety of
existing and future nuclear power plants. This Network of Excellence detined joint
rescarch programmes and developed common computer tools and methodologics for
safety assessment of nuclear power plants, and ultimately supported cttorts for
sustainable integration of the key R&D organisations in this sector.

Nuclear research in Horizon 2020: continuity or evolution?

Fusion research

In fusion rescarch the programme has continued to evolve. Under [orizon 2020,
Luratom support is focussced on the priorities of the fusion roadmap. The management
of the programme has been revised with the Contracts of Association and EFDA
agreement being replaced by a single Grant Agreement for a Joint Liuropcan Programme
in fusion research. All the fusion laboratories in Member States have come together to
form the EUROfusion Consortium. The description of work defines the activities that
are prescribed in the 'Roadmap to clectricity from fusion energy’. In addition to this
grant agreement. the Commission has signed a bi-lateral contract with the UK fusion
research centre, CCFL. to continuc to operate JET over the period 2014-18.
EUROfusion is tasked with the scientific exploitation of JET. Both the grant and this bi-
lateral contract are for a duration of 5 years, providing continuity for the whole joint
programme. Roughly 80% of the rescarch programme and budget is focussed on
achieving successful commissioning and operation of the ITER project. The remainder
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is dedicated to the pre-conceptual design ot the first demonstration reactor (DEMO) that
will produce electricity tor the grid around mid-century

Fisssion research

[n fission rescarch. the Euratom programme is also evolving. With respect to generation
[T and HI reactors. during Horizon 2020 Euratom will further target its support on safety
research through a careful assessment ot the critical remaining gaps. in close partnership
with mdustry and the regulators' Technical Support Organisations (1'SO). This will be
undertaken through focused innovation actions covering arcas such as reactor satety
upgrades. safe lifetime extension, accident prevention and accident mitigation strategies.
With respect o generation IV reactors. Buratom will aim at stimulating  the
developments ot the three systems currently considered as a priority by Luropean
stakcholders: the sodium-cooled fast neutron reactors (SFR). the lead-cooled fast
reactors (LER). and  the  gas-cooled  fast reactors (GFR). Buratom will support
accompanying rescarch actions notably  with respect o front-end engineering and
conformance of the project to the highest possible European salety standards. In the
ticld of radioactive waste. Furatom-funded rescarch will help during Horizon 2020 1o
resolve some last remaining scientific and technical issues tor Furope's first-of-the kind
repositories. expected to become a reality in the next 3-10 vears. Luratom will also
further support rescarch on socictal and public involvement in this area. building on
lessons learned with public engagement regarding site selection for example. In the field
of radiation protection. Furatom support will also evoive regarding the support in the
arca of exposure to low doses of radiation. A strong scientific underpinning for the
regulatory framewark in this domain is critical in order to adequately and appropriately
protect people. wiilst not penalising unduly some activities through unnecessarily
protective and over-costly measures. In this respect Furatom will further consolidate the
Furopean Joint Programme (1:JP) in low-dose research launched in 2015 on the basis of
actions funded during FP7.



15. JOINT TECHNOLOGIES INFTIATIVES (JTIS) UNDER FP7

The Jomt Technology Inttiatives (J11s) were a novel instrument of FP7 and the first
experience in setting up public-private partnerships in research at the Liuropean level.
Fstablished under Article 171 of the Treaty. they aimed to create long-term public-
private partnerships to support large-scale multinational research activities in areas of’
major interest to Luropean industrial competitiveness and issues of high societal
relevance, The Jlls were also designed o perform better than the  traditional
instruments of the Framework Programmes which had proven not adequate™.

Implemented under the FP7 Cooperation Specitic Programme. the Joint Technology
Initiatives were managed within dedicated structures based on Article 187 T11:1 and
projects were funded by mateh tunding between the Luropean Commission and industry
and Members States tor at least an equivalent amount.

.. . . . . ¥ . . .
Five TTls were set up. in the tollowing arcas™: public health. Acromautics and air
transport. embedded computing systems. Nanoelectronies. Fuel cells and hvdrogen.

I5.1. Innovative Medicines Initiative (IM1)

INHDwas implemented under the FP7 Cooperation Health theme.

Objective: To loster Furope as the most attractive place for pharmaccutical R&D.
thereby enhancing aceess o innovative medicines tor patients: It shall have the
objective of signtficantly improving the efficiency and effectiveness of the drug
development process with the long-term aim that the pharmaceutical sector produces
more effective and sater innovative medicines™'

Key deliverable: To provide new tools and methodologies to remove major bottlenccks
in drug development.

Through the Innovative Medicines Initiative (IMIy JUL Europe has succeeded in
establishing a new model for open innovation in the pharmaceutical rescarch arca. which
. . . . A . .
unites research strengths across European pharmaceuatical industry™. academia. patient

Commission St Working Document. Joine Technology Initiatives: Background. State-of-Play
and Mam Feanpes, SECI2007) 6920 130352007, See the rationale in the Commission Staft
Working Document. Report on European Technology Platforms and  Joint Technobogy
hntarives: Fostering P'ublic-Privaee ReD Parmerships 1o Boost Ewrope s Indisirial
Comperitiveness, SECT2H3 )N T6. 20035,

Fhe Cooperation Specific Programme idenutied sis Joint Technology Initiatives, including apart
from the five which were launched. the Globul Monitoring for Environment and Security
CGAES ) under the Space rescarch theme. However GMES has been implemented not as o 111
but through an agreement with FSA and research grants. on the basis ot a decision taken alter
the launch of the P

COUNCIL REGULATION (1:CY No 73 2008 of 20 December 2007 setting up the Joint
Undertaking tor the implementation of the Joint Technology Initiative on Innavative Medicines,
Otticial lournal of the European Union, 4.2 2008

[uropean Federation ot Pharmaceutical Industries and Associations (EFPLA).
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organisations and SMEs. The consortia formed carry out focussed research addressimyg
problems of immediate relevance to mdustry and future public health., IN has proved that
the ditterent partners can be brought together in open innovation networks to participate
along the long and risky  biopharmaceutical innovation chain. To have tformed and
embedded this new. applied. research environment is a significant achieyement tor Europe.
Taken as model for how to invigorate research and investment in this key growth industry.
1t is heing copied across the globe.

Financial resources available to the IMI UL totalling € 2 billion. make it the largest
public private partnership in health rescarch in the world, IMI consututes a novel model
for implementing the coneept of “open innovation™. No other Furopean programme has
cnabled cross-company collaboration within the pharmaceutical sector on the scale that
has been achieved with IMI™

NI has already produced important breakthroughs such as simpler path for conducting
clinmical tals. or new bromarkers and models ot disease. all ot which directy contribute to
the woal of guicker development of new treatments™. Thanks to IMI a large European
network of 261 chmical centres in 32 countries has been created and several compounds are
invanous stages of chinteal development.

IMI has plaved a major role in consolidating the European pharmaccutical research base by
acting as a "one stop shop™ tor biomedical rescarch and development in Furope. This has
contributed to reinforeing Furope’s attractiveness for pharmaceutical R&D. stemming the
How of investment away from Furope 1o the USA and Asia,

INI has already (in 2013) generated twice as many jobs per curo spent compared to FP7
projects. Projects funded by INI have contributed to creating approximately 1,500 new
direet jobs so far, with an average cost per job ol € 2000000 compared to € 400.000 per
job i FP7 projects,

By supporting « better alignment of R&D strategies. IMT will i the ong run increase the
mnovatve capacity of the sector as a whole.

The second Internim Evaluation of the INT concludes that:
- IMT has demonstrated the feastbibity of Targe, multi-stakeholder PPPs tor research and

development in bromedicine. It has become recognised as a world-leading PPP i
healtheare,

Phe tindines are extracted trom the Secoend Interim Exaluation of the Topovative VMedicnes

Taitiatoee Ao U ndortahone, 2013,

Another example tlustrates TN s ipact: FUSATNMS b5 currently the Tareest world studs on autism
spectrum disorders. [thas developed an anmmal model rephcating a torm of autism and demonstrated
that the condition can be reversed with speaitic therapy . This is cracial tor clinical development of
new treatnents tor aunisme 1t has also demonstrated the "tather's age etfect” as a visk factor for
autism.
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- This unique model of funding and interaction between the pharmaceutical industry and
other Key stakeholders has proved to be etfective and efficient in delivering projects of
refevance to healtheare challenges and building trust between participants. Specilically:
on-going IMI projects have already demonstrated scientific excellence:

IN-funded projects are effectively addressing key challenges and barriers in the field of
biomedical research and development:

INI's operational mmplementation and ctticieney has significantly improved over the

pUst vears.

- IMI's specitic governance structure has proven to work well overall and has been kept
for IMI2 under Horizon 2024},

The tollowmye recommendations were made:

- IMI needs to finalise and implement an articulated communication strutegy with clear
and measurable goals and objectives. addressing both the ke stukeholders and a wider
audience.

- Alongside the existing Key Performance Indicators (KPD. aggregated KPIs need to he
developed and measured 1in order to guantitatively demonstrate the IMIE impacts and
sactoeconomic benefits.

- IMI should make an additional cffort to increase engagement from a wider range of
industry stakeholders.

- The IMI bxecutive Otfice should seek further wavs of reducing burcaucracy and
cnsure that it has the optimal organisational structure tor the tasks ahead.

- IMI should seek to maximize the potential of 1ts advisory bodies o gain support for
the remaining calls and other activities at all fevels,

- INT needs o plan tor and design new and more flexible tunding mechanisms to ensure
the sustainability of current and future projects. where appropriate.



15.2. Clean Sky

Clean SKky was implemented under the FP7 Cooperation Transport theme.
. . . . .. - . L 6%
Objective: 1o develop environmentally -friendly and cost efticient aircraft ™.

In acronautics and air transport. the identification of certam needs within the research
agenda lead to establishing the Clean Sky Joint Undertaking (CSIUDY. CSIU 18 a0 PPP
between the Furopean Commission and  the acronautics andustry. The  tounding
members of the Clean Sky JU are the Furopean Union. represented by the Luropean
Commission and 12 Integrated  Technology Demonsuator (LD leaders and  their
Associates. They represent 86 orgamsations in 16 countries. among which 34 industrial
partners (including 20 SMI-<. 153 RTOs and 17 universites. The total budget of Clean
SKy is € 1.6 billion. halt of 1t comes from the BC. Between 2009-20130 14 calls hine
heen published. covering more than 350 topics. funding 410 projects and imvalving
more than 80O participants overall. The success rate of Clean Sky calls s ot the order of

RS

Since its establishment. the Clean Sky JU is successtully stimulating deselopments
towards the strategic environmental targets. The programme provides ground tor radical
new technological concepts that would otherwise be bevond the manageable risk ot the
private sector and gives the necessary financial certinty and stability to the aviation
sector and investors to develop and introduce game-changing mnovations m timetrames
otherwise unachievable. Clean Sky has established also links with the SESAR Joint
Undertakimg  which develops Air Irattic Management (ATM) technologies in Tine with
the "Single Furopean Sky" inttiative of the Commussion.

Fhe first Interim Evaluation report of Clean Sky acknowledged that the programme was
highly successtul in attracting a high level and wide participation trom all FU ke
mdustries and a large number of SMEs. The report underlined that Clean SKy has led 10
new collaborations and the participation of new organisations thus enhancing Furopean
mtegration.

Its Scecond Interim Evaluation concludes that:

- The Clean Sky JU has successtully demonstrated the principle ol Public-Private
Parmership m acronautics. and has become a central element of the Furopean acronautic
landscape.

- The 1T has marked satisfactory progress towards meeting the objectives set. Notably .
the technical development of the demonstrators is making satistactory progress. The
Pancl believes that by the end of Clean Sky. the demonstration programmes will allow
to provide evidence of integration of several technologies and to indicate the potential
benefits in a relevant operational environment.

COUNCIL REGULATION (ECNO 71T 2007 of 20 December 2007 setting up the Clean Sky
Tomt Undertaking, Otticial Journal ot the Furopean U mon, 122008
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- Clean SKy s tackhing a magor gap through the commutment of a eritical mass of public
and private resources towards the development of demonstrators, More [essons-learned
from Joint Technology Initiatives will be needed to support strategic discussions.

- Oneralll the Targe Clean SKy research and demonstrators portiolio s of high quality .

- While there is no doubt about the quality and the relevance of the technical activities
carried out within Clean Sky. the problems of resource allocation together with
“slipping” schedules may jeopardize this quality 15 some cases,

- The Clean SKy governance is efficient in the management ot the programme and
delivery ot calls and projects. However. efforts for mercasing the orgamsational
ctticiencey. reducing the administrative burden and enhancing internal and external
communication are still required.

[he tollowing recommendations were made:
- Clean Sky has a lotof ground and tlight demonstrations at programme end.

- Signiticant attention should be paid towards the most eritical and success tactors tor
the programme. Caretul monitoring and  priontization of available resources vs.
remaining work and vs. technology environmental benefit towards demonstration is
recommended.

- Progress towards environmental targets The Panel recommends a more transparent
traceabtlity between the ACARE goals and the specific contributions from Clean Sky.

- It iy recommended to deepen the existing relationship with both SESAR Joint
Undertaking and ACARE wiming to reach a better view within the JU at large about the
atrlines. Air Navigation Serviee Providers and other stakeholder communities.

- The Panel notes that. in some cases. the iappropriate choice of subcontractors has led
to poar results refative to the project they are related to. The Panel theretore
recommends the JU to mvesngate possible ways of improving the selection process off
subcontractors,

Many projects will need a phase ot technological development betore they eventualls
result imoan mnovative marketable product or a service. Although it iy still a very new
mitiative. our analysis of Clean SKy suggests that Joint Technology Initiatives are averny
promising tool to fill this cap. bringing results up to the demonstration stage. Clean Sk
s tackling a major gap through the commitment of a critical mass of public and private
resources towards the development ot demonstrators. More fessons-learned trom Joint
Fechnology Initiatives will be necded to support strategic discussions.
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Objectives
Original objectives

Clean Sky objectives for the whole programme at the aircraft level are to reduce CO2
aircraft emission by around 20-40%, NOX by around 60% and noise by up to 10dB
compared to year 2000 aircraft. These objectives have been identified as a sum of
different objectives by aircraft type.

Evolution of objectives to respond to the crisis

During the Clean Sky JU lifecycle some changes in aircraft fleet replacement strategy
were introduced in the sector. In 2007, when the CS objectives, key demonstrators and
relevant schedules were defined, the fleet replacement for ‘single aisle’ aircraft was
scheduled for 2018-2020. Due to the steep increase of oil prices, the introduction of new
generation of single aisle aircraft was postponed to 2025 and beyond and a new
intermediate generation of aircraft is introduced bringing ca 15% fuel efficiency over
the current year 2000 generation. The future R&D investment in the sector will be
benchmarked against the performance of this new generation. This market change has
also led to slight modifications in the Clean Sky technical programme without changing
the overall objectives.

How did Clean Sky contribute to the competitiveness of European Transport
industry?

The European aeronautics sector is one of the world leaders in terms of production,
employment and exports but despite this leadership, the sector evolves in a complex
international environment and the EU aeronautics industry is increasingly confronted
with strong international competition from traditional or emerging competitors. Today,
the fuel efficiency is the major competitive differentiator and the constant high fuel
prices will drive the demand for more efficient aircraft in the future. Clean Sky
succeeded in increasing European competitiveness in the aeronautics sector by
developing new technologies integrated at system level addressing environmental goals
that greatly enhance EU industry competitiveness, since greater energy efficiency
implies reducing operating costs and result in higher demand.

How did Clean Sky contribute to increase European and international wide S&T
collaboration and networking for sharing R&D risks and costs?

The Clean Sky programme has achieved critical mass bringing together all partners and
complementary knowledge resources required to achieve its objectives. In total, more
than 500 participants took part in the programme and more than half of the beneficiaries
were newcomers in European funded research programmes.

How did Clean Sky contribute to improve the coordination of European, national
and regional Transport research policies?
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The Clean Sky Programme worked in coordination with the national funding schemes
for research. The scale and scope of the research agenda for greening of aircraft go
bevond the borders and the capacity of individual Member States. Clean Sky supported
the coordination of rescarch policies by addressing in full the major technological
advances due to the Pan-Luropcan nature of the acronautics industry and brining all
relevant Buropean stakcholders cooperate in developing and maturing the most
promising kKey technologies.

How did Clean Sky strengthen the scientific excellence of basiec research in
Europe?

Clean Sky aimed mainly at applied research with high levels of TRL. However, it
stimulated new collaborations and the participation of new organisations inte the EU
I'ramework Programme.

How did Clean Sky promote the development of European rescarch careers and
contribute to make Europe more attractive to the best researchers?

The nature of the Clean Sky programme. focused on demonstrators validating
technologies at high TRL. helped to strengthen the synergies between researchers and
mdustry.

How did Clean Sky provide the knowledge-base needed to support key Community
policies?

Clean Sky supported the objectives of climate policy and resource efficiency. Since its
cstablishment. the Clean Sky was successfully stimulating developments towards the
strategic environmental targets. The programme allowed maximising technological
innovation which will help to address more ambitious objectives for air transport
regarding not only environmental impact but also passenger mobility. following the
Furope 2020 strategy. the Transport White Paper and the Europe’s Vision for Aviation.
Flightpath 2050.

How did Clean Sky increase availability, coordination and access in relation to top-
level European scientific and technological infrastructure?

The success of the Clean Sky technological programme strongly relied on the
availability and use of the first class aeronautics research infrastructure: theretore, all
the main Luropean rescarch infrastructure providers in the scctor have been strongly
imvolved in the design and the implementation of the Clean Sky programme. That has
helped already from the early stages to ensure that the infrastructure capabilities. access
and availability will be secured and contribute to the full implementation of the
programme and the achievement of its objectives. I'rom the infrastructure side it has
helped to develop further the existing infrastructure and to use for testing the state of the
art technologics.

How much did Clean Sky contribute to job creation?
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At this stage. itis difficult o quanuly exactly the impact of Clean SKky on job ereation.
However. on a macroeconomie scale Clean Sky did contribute to the cconomic growth
of Lurepe as the Furepean air transpert industry generates 3.1%6 of the Furopean GDP
directhy and supported 3.1 million jobs an 2010 in Furope. Due to the growth forecast in
the air transport industry. this contribution is growing and theretore has an impact on
the generation of new jobs through the better performance of the industry with more
suceessiul products resulting i a higher demand.

To what extent do the results of Clean Sky contribute to the achievements of the
new Commission's priorities?

Clean Sky contnibuted to the environmental and societal challenges by developing less
polluting air transport and supported the competitiveness of the Furopean acronautics
industry that depends on the quadity of products 1t delivers and in particular on the tuel
ctticieney ot the proposed technologies.

To what extent was Clean SKky coherent with other EU actions (CIP, ESF) and EU
policy?

Clean SKy set-up has allowed a good coordination with the Members States and regions
using the Furopean Structural tunds. Although. the responsibility of using the Structural
Funds hies swith national representatives, these representatives were actively involved in
the Clean SKy programme governance through the National States Representatives
Group. This allowed them to coordinate their ESE investments with the Clean Sky
programme and among themselves, Therefore. in a number of occasions additional and
complementary work to the Clean Sky programme  towards the same ambitious
objectives ot acceelerating the introduction ol encrgy efficient aircralt technologies has
been done i a coordinated way . In addition. ESE imvestments have been mstrumental in
raising the capacity and capabilities ot the stakeholders in less performing acronautics
regions to partcipate i the Clean Sky implementation and have contributed to the
success of Clean SKy in bringing together more than 300 participants from more than 20
countries,

Which was the added value of Clean SKy when compared with national transport
research and innovation programmes?

[ he national programmes tunding is allocated at natonal level and programmes address
individual national technology  developments. However, the Luropean  acronautics
industry is a cross-horder industry and achieving ambitious objectives and addressing
major challenges in the sceetor can be achieved only at level higher than the individual
members States actors with strong collaboration between major acronautics plavers and
other participants. [n this context. the Clean Sky programme allowed strengthening the
collaboration at Luropean level and enhancing Furopean integration by bringing
stakeholders together and achieving jointly agreed roadmaps.
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Clean SKy in H2020: continuity or evolution?

Clean Sky 2. established under the Horizon 2020, will enable a natural continuation to
the progress achieved in the first Clean Sky Programme and will bring a step further to
the integration with full aircraft demonstrators so as to understand the full impact,
including risks and synergies of the combination of innovative technologies. This would
allow maximising technological innovation which will help to address more ambitious
objectives for air transport regarding environmental impact and passenger mobility,
following the Europe 2020 strategy, the Transport White Paper, Flightpath 2050 and is
in line with the Horizon 2020 objectives.
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15.3. Fuel Cells and Hydrogen Initiative (FCH)

The FCHTTT was implemented under the FP7 Cooperation Energs theme.

Objective: To speed up the development of fuel cells and hydrogen technologies in
iy

Furope in order to enable their commercial deplovment between 2010 and 20207

Ihe three members ol the Fuel Cells and Hyvdrogen Joint UUndertaking ¢ECH JUy are the
[uropean Commission. tuel cell and hyvdrogen industries represented by the NFW
Industrs Grouping and the rescarch community represented by Research Grouping

NERGHY.

The LU contribution 1o the FCH JU was EUR 470 mudlion (2008-2013) in cash, of
which FUR 20 omllion are tor administrative purposes, The budget was contributed by
the FP7 Themes “Energy™ (accounting tor 2/3 of the total budget). “Nanosciences.
Nanotechnologies. Materials and New Production Technologies (NMP)Y™. “Transport
(including Acronautics)™. and “Environment (including Chmate Change)™. The overall
total budget ot the FCTEIU was EUR 940 milhion. including the private contributions.

[he FCH U has Taunched 7 calls for proposals between 2008-2013 (one per vear.
TT0

exeept 2 2013). Success rates for applicants were between 33%0 and 30 which is
above the average for the FP7 Fnergy Theme,

Almost two third ol all wnigue participants came from industry. accounting for around
60%0 of the total FU contribution (SMEs benetitted trom 27% of the total tunding).
Rescarch centres account for almost 13% ot the total participations but received more
thun 20% ot the total ET7 contribution because their participation rate has been
particularly high (on average. one single research centre participated in more than 3
projectsh Universities represent shightly above 15% in terms ot total participations and
untque participants receiving around 11% of the total budget. Public bodies received by
tar the highest EU contribution per participation (because thes were mainls involhved in
transport intrastructure demonstration projects). followed by industry participants.

{Grven the fact that the JU Taunched its first call only in 2008, the following report on
achicvements can only draw trom a small sample ot well-advanced tinished projects).

As of 20130 FCH JU-funded projects have produced almost 70 rescarch publications in

peers reviewed journals with high citation index (from 9 finished projectsy and 12 patent
. . . - . . "o

applications ¢trom 4 tinished projects)y .

FCT transport demonstration projects will see 130 cars and 435 buses deploved through
projects financed over the 2008-2013 period. In addition. at Teast 20 hyvdrogen retuelling
stations will be realised through FCH JU -tunded projects.

COUNCIE REGULATION (£C) N0 321 2008 of 30 May 2008 setting up the Fuel Cells and
Hydrozen Joint Undertaking. Othicial fournal of the Luropean Union 12 6 2008

Dyata taken trom the FCH U Annual Report 2013
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In the stationary applications sector, deployment of micro-CHP (residential) units
through the FCH JU programme alone is expected to exceed the EU 2015 target of 1000
units.

In terms of material handling vehicles (MHVs), over 400 MHV units or 25% of the EU
2015 target, will be met through FCH JU projects under the 7" Framework Program.

The creation of the FCH JU has been an achievement as such because it has served as a
signal of EU commitment and policy direction in the way of FCH technologies, while
also providing stable funding — even in times of economic crisis — to support research
and cost reductions in the sector.

Although it is difficult to separate the commercial and technical progress in the sector
from influences other than the FCH JU, a survey® of companies involved in FCH
69,

showed that the FCH JU has had significant real impact™:

Respondents estimated the number of jobs had been increasing by about 6% per year
since 2007, to around 4,000 full-time equivalents in 2013;

The number of patents granted in the EU to European companies for FCH showed a
16% annual increase compared to the average annual growth for all EU industries of
1.5%;

Annual turnover of respondents increased by 10% per annum;
R&D expenditures of respondents increased by 8% p.a.,
Market deployment expenditures of respondents increased by 6% p.a.

Furthermore, respondents expected that turnover would increase on average by 35% per
year towards 2020 and research expenditures by 12% per annum; the fact that turnover
is outpacing RD&D expenditures is an indication of impending commercialisation.

The main achievement in transportation and refuelling is the coordinated deployment of
vehicles and infrastructure generating a base for further development. In this manner,
the FCH JU has helped Europe to a leading position in fuel-cell technology for the
automotive industry. Other areas have proved more challenging and innovation has
mainly been incremental and at the level of components.

The FCH JU has succeeded generally in maintaining Europe in a satisfactory position
compared to international competitors, but the positioning varies by application areas: it
is strongest in mobility and good in hydrogen production and storage.

" The survey was carried out by the FCH JU in March 2013 among 458 companies that are liaised

to the FCH JU (154 people responded). The results of the survey are presented in the report
“Trends in investments, jobs and turnover in the Fuel cells and Hydrogen sector™

It should be born in mind that hydrogen and fuel cells are a disruptive technology that works
with novel devices requiring new manufacturing lines and infrastructure. Penetration is
inevitably slow as is the build-up of jobs that can be clearly identified with the sector.
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The second independent interim evaluation of the FCH JUT concludes that:

- The FCH JU has successtully demonstrated the viability ot the PPP concept for
research i FCHL 1t has realised an adequate governance structure. created an ettective
dialogue between dustry and rescarch around a common strategie agenda, and has
suceesstully implemented that agenda.

- The expression ot a fong-term pohitical commitment by FU institutions that is manitest
m the FCIT UL coupled wath stable tunding has given contidence to industry and helped
the sector through the ditticult times caused by a shifting emphasis 1o Battery Hlectric
Vehicles and the economie enisis.

- The FCH JU has helped to stimulate new relations including trans-national linkages
between the public sectors and private sectors of difterent Member States and strong
communities within the Industry- and Rescarch Group. In the later case. formerlhs
dispersed actors have been brought together to tormulate o collective positon on
rescarch priorities and to debate that position between the two communities.

- A strict assessment ol effectiveness against the requirements of the Regulution
establishing the FOH U shows a few defictencies. but in some cases the objectives go
bevond what might reasonably be expected. The FCHJU has demonstrated successiul
depot-based applications ot vehicles und to some extent has contributed o automaobile
applications. but its impact 18 Iimited in the latter case by the need for specialised
infrastructure it a mass market is 1o develop. Concerete results pertaining to the energy
theme are relatively few at this stage in the programme. and there s littde sign ot an
impact on policy .

- Technological developments as a consequence of the work programme have ensured
that the market position is stronger than it was at inception and demonstration projects.,
particularly in transport. have strengthened knowledge of the technology among
potential developers and reduced perceptions of risk. but it needs policy interventions
and strategic planning by the competent authorities to deliver a real impact on policy
and on weltare.

The tollowing recommendations were made:
- Governance of the programme needs to ensure that decision-making is more prompt:

- T'hat more resources are asstgned to programme and knowledge management and that
the private sector’s commitment continues to be comparable to the FU s eftort.

- SMIL participation should be further strengthened through a scheme ot financial
cuarantees as in the Framework Programme and linkage between research projects and
venture capital funding from the RSFE w0 generate new and innovative Furopean
companics and husinesses.
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-The research strategy for the continuation of the FCH JU should focus more sharply on
three main principles: alignment on EU policies; areas where Europe has or can achieve
leadership: adaptation to changing needs of the sector.

- Finance of future deployment and capacity build-up projects is vital and will require
new financial arrangements. The Commission should investigate whether Hydrogen
infrastructure can be made eligible for funding within the new National Strategic
Reference Frameworks for Structural Funds.




15.4. ARTEMIS and ENIAC Joint Technology Initiatives (JTIs) and Joint
Undertakings (JUs)

The ARTEMIS and ENTAC Joint Technology Initiatives (JT15) and Joint [ndertakings
(JUsy were established in February 2008 1n order 1o devise and implement strategic
rescarch  programmes  in the arcas ofl respectively, embedded  systems and
nanoelectronies. The ARTEMIS and ENTAC TUS are public-private partnerships jointh
funded by industry. research organisations. participating Member States and  the
Commission’s own [C ] programme,

I the period 2008-20120 the two JTTs supported altogether more than 100 projects tor a
total cost in excess of €28 billion with a public funding of £1.126 billion (U -
Member States). involving more than 2000 organisations (1260 unique participations)
ot which around 4076 are SMs. 30% large enterprises and 30?4 rescarch and higher

cducation organisations,

ENTAC and ARTEMIS TTIs provided a major opportunity to cooperate across furope.
create eritical mass and leverage investments. This capability has been demonstrated by
the ENTAC JUTS suceess i jump-starting the implementation of the Kev Enabling
Lechnologies recommendations i nanoclectronies with five manufacturing pilot lines
worth €730 nuthion and by the ARTEMIS JU7s first Jaunch of two  large-scale
innoyation pilot projects worth € 150 million.

Ihe Targest project in the ARTEMIS porttolio 1s CEESAR - Cost-1:fticient methods and
processes for SAfety Relevant embedded systems. For key transportation domains
(automotive, acrospace and rail) 1t developed ultra-rehable embedded systems in order
to mecet societal demands for increased mobtlity and satety. For ENTAC a clear success
is the EACar. which overcame the main challenges regarding the electrical vehicle using
advanced semiconductor components. An increase in oenergy efticieney by 33 in
certamn components has been achieved.

A second Interim Eyaluation of ARTEMIS and ENTAC was carried out in 2012 and
concluded that the orginal objectives ot the tripartite J T instrument tor ARTEMIS and
ENTAC were sull vabd, and many such objectives had been achieved. Projects tunded
by the ARTEMIS and ENTIAC s were considered all justitiable in the strategic
conteat of the needs ol U mdustry . The significant value and achievements of the
ARTEMIS and ENTAC s were confirmed by the panel.

The panel tound that:

- [he relevance of the ARTEMIS and ENIAC programmes remained high. and both
JTIs continued to address the key Furopean technological and industrial sectors in their
respective domains (with some exceptions). However. the panel tound that to ensure
continuing  relevance mto the tuture it was essential o link the TT1T rescarch.
development and innovation agendas i to a wider Luropean ECS strategy based on a
coherent and common vision and common goals. This strategy would determine u clear.
coherent Buropean view on the appropriateness of J1T rescarch agenda. on the
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prioritisation of projects for funding, and would be the basis for any related review
procedures.

- The level of effectiveness of the JTIs/JUs in achieving their objectives was also in
general high, but effectiveness would be improved by increasing the coherence of
programmes and funded project portfolios within and between JTIs, by strengthening
exploitation of project results and by a greater involvement of, and strategic leadership
by. the respective Industrial Associations and Governing Boards.

- The efficiency of administrative processes was in general found to be good, but the
panel considered that it would be considerably improved by various changes in current
practice, in particular in relation to the harmonisation and simplification of Member
State practices, by allowing a greater flexibility in funding arrangements, by
streamlining JU administrative and governance structures.

- The quality of projects funded by the JTIs was found to be high, and in many instances
world-leading, but that steps should be taken to increase inter-project co-operation and
avoid potential duplication and overlap in content, to improve the quality of project
management and to devise reliable metrics for measuring the impact and success of
projects.

The panel also identified a number JTI structural changes that would significantly
improve the efficiency and effectiveness of the programmes and bring much welcome
strategic coherence. In particular the integration of ENIAC & ARTEMIS JTIs, along
with the European Technology Platform (ETP) on Smart Systems Integration (EPoSS),
into a single organisation (one legal entity - an ECS JTI), although the broad scope of
such an integrated JTI would mean that some continuing differentiation (e.g. via
separated, but linked, SRAs, workplans, budgets, IAs etc.) might be appropriate.

In 2013 the Commission made the proposal for a JTI bringing together the EU and
Member States in Electronic Components & Systems (ECSEL). ECSEL is operating
since 2014 and will run for 10 years, replacing ENIAC and ARTEMIS JUs in the fields
of nanoelectronics and embedded systems. This merging builds on their respective
strengths while unlocking additional synergies. The ECSEL JTI will support an
integrated European strategy in electronic components and systems allowing the
development of a sustainable electronic components and systems industrial ecosystem,
and providing effective means for European stakeholders to keep pace with technology,
to get access to advanced components and to consolidate their leadership in electronic
systems for key economic sectors.
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16. JOINT EUROPEAN RESEARCH PROGRAMMES UNDER FP7

16.1. Eurostars

The Final Evaluation of the Eurostars Joint Programme concluded that the Eurostars
Joint Programme has succeeded in accelerating the growth and innovative outputs of
R&D-performing SMEs. However, several aspects of governance and managerial
implementation need to be improved.

The expert group studied the Eurostars interim evaluation of 2010 and the uptake of its
recommendations. In contrast to the interim evaluation, the expert group was able, due
to the considerably higher numbers of applications, applicants and funded projects, to
make quantitative calculations and carry out extensive econometric analyses.

The results of the final evaluation provide evidence that Eurostars is relevant for the
growth of R&D-performing SMEs in Europe. The employment growth rate of R&D-
performing SMEs funded by Eurostars was nearly twice as high as that of applicant
SMEs which were not funded. This can be causally attributed to Eurostars funding.
Given the still relatively small number of completed projects, this estimate will become
more precise in future. In addition, the market impact of Eurostars projects has not
completely manifested itself yet. The programme has accelerated the development and
roll-out of new and improved products, processes and services. The econometric
evaluation established a positive and significant impact on the patent portfolio of funded
firms relative to unfunded applicants. The programme has stimulated new cross-border
collaborations that the members of the funded consortia intend to continue beyond the
Eurostars funding period.

At the same time, the final evaluation reveals the need for improvement in harmonising
funding rules and synchronising national processes. The effectiveness of central
governance, administration and operations also needs to be improved. National
resources are still too scarce, though some countries have increased their Eurostars
budgets significantly above the originally agreed levels. The maximum rate of funding
for the same type of partners varies between countries. Insufficient resources in some of
the consortia’s partner countries have resulted in the exclusion of selected projects from
funding. With the increasing number of applications, the success rate - measured as
share of eligible project proposals which were approved for funding - has fallen from
48% in 2008 to 20% in 2013. The time elapsed from submission deadline to evaluation,
signing of grant and consortia agreements and activation of funding have gone down
significantly, but is still too long and varies between partner countries, causing delays in
starting projects. The High-Level Group has repeatedly discussed these issues. but so
far failed to translate them into binding decisions and actions.
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16.2. European Metrology Research Programme (EMRP)

Interim evaluation results™:

The EMRP is performing well in relation to most of its original expectations:

There are significant gaps between expectation and reality in relation to three qualitative
impact indicators: capacity building. interaction with the wider scientific

community and mobility.

16.3. Ambient Assisted Living (AAL)

Among the innovative initiatives which have been included in the FP7, the Ambient
Assisted Living (A4L) Joint Programme (JP) represented a new joint R&D funding
activity implemented by 20 EU Member States and 3 Associated States with EU
support. The AAL Joint Programme aimed at using intelligent products and providing
remote services in order to extend the time elderly people can hive independently in their
home environment. The Programme over the years 2008-2013 had a budget of €700
millien, half of which was public funding (split between Partner States and the
Fruropean Commission). Over 130 projects were funded over 6 calls. the last of which
closed in Spring 2013, Each project involved at least 3 Member States. one research
body. one user organisation. and an SME participant.

As the Programme came to a completion in December 2013 a high level expert group
produced a linal evaluation report ' that highlighted its key achievements:

The high participation rate of SMEs (over 40%: far higher than average in FP7
projects). attracted by the opportunity to work within familiar national rules and
procedures.

The taunch of a number of commercial products and services originating directly from
the tirst projects: necarly 30% ol the projects from the tirst two calls have secured [PR
results and a number of first commercial results have also emerged.

The shaping of a new innovation 'ecosystem’ around a dynamic AAL community of
stakeholders (user orgamisations. care professionals. research bodies. industry and
sovernment). Around 1200 of them participate in the annual A AL Forum.

The ereation of a critical mass of research. development and innovation activity in AAL
systems and services at Luropean level.

Strong network cffects and the seeding of pan-Luropcan communities that bring the
AAL field closer to the market.

A leveraging of national eftorts for the European good under the Article 183 approach.,
through the pooling ot national resources.

A strong catalvtic effect on national initiatives and activity in ICT for ageing,

Interim Exaluation of the European Metrology Research Programme, 2011.

Busquin. P.. Aurts. E.. Dorsa. C.. Mollenkopf. H., Uusikyld . P.. & Sharpe. M. (2013). Final

Cvaluation of the Ambient Assisted Living Joint Programme, Brussels: Eurapean Commission.
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A diverse and interesting portioho of projects that well address the 2-3 vears to market
tume horizon.

A Ingh participation of users, with around 30% of project participants having some torm
of user role.

Stimulating industrial leadership, with around two-thirds of’ projects (67%) led by
industry .

P riective covernance and management. with the management overhead within accepted
norms.

I'he main findings ot the evaluation were the following:

The objectives were appropriate and well targeted and the Programme had made
meaningtul advances. The objectives continues to be strategically relevant for Europe
but requires strengthening and reinterpretation - certain areas to reflect emerging
opportunities and trends.

Given the growmg importance of demographic ageing - a shared and urgent challenge
acrass Furope - the AAL TP was considered to be very well jusutied. In forging new
forms ot cotlaboration among varnous stakeholders and sumulating the creation of new
marhets. it occupied @ unigque position in the policy landscape and well matched the
speciticitios of the European situation. As European activities in this domain expand.
the pancl found that the Programme must continue to assert its unigueness and to show
leadershup wathin aninereasingly crowded policy space.

Fhe AAL TP operated as a coherent framework that dehivered clear added value tor
Furope. Inacting as a bridge between rescarch and mnovation. the Programme showed
strong complementarity: with other intiatives and programmes. both 10 and national.
[he fact that Member States have made contributions signiticantly beyond the required
minimunt is strong evidence ot their commitment and interest.

Rescarche development and innovation activity associated with the Programme was
tound to be reaching eritical levels, New networks and communites are being created
that together significantly enhance the prospects for European players in taking AAL
mnovations to market. The strong participation of SMIs was particularly noteworthy .
Although users are well represented within projects. they were not sufticiently
integrated and overall effective user imvolvement was still sub-critical.

Activities ammed at improving conditions tor industrial exploitation had expanded
sicnificantlhy - sinee the Interim Byaluation. To ensure sustainability and  impact.
scalabithty and integration needed 1o be more strategically addressed. however. In
additton. the knowledge and insights from projects needed to be hetter shared across the
Progranmime so as to assist market penctration.

Fhe Programme was found to be well managed and to have well-tunctioning
covernance arrangements. The panel recommended that under AAL JP2. the Member
States should take steps to further improve operational performance by building on the
trust established and by analysing caretully possible bottlenecks and improvements.
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Opportunitics should be sought to turther optimise the respective governance roles
(including the role of the CMUY workflows and procedures.

Progress under the Programme was found to be encouraging. although large-scale social
and cconomic impacts had vet to emerge. Fhe main outcomes were found to be a shared
vision. the creation ol a nesw innovation ¢cosystem ot stakcholders and a demonstrated
promising potential for exploitation of results within a new rapidly evolving field. one
ol great strategie relevance. economic potential and societal importance. These jusufy
the Programme’s continuation under AAL JP20 where further contributions can be
expeeted.

The Furopean Commission welcomed the final evaluation report and committed to
address its recommendations. In July 2013 the Commission launched a proposal tor a
tollow-up that in May 2014 was adopted by the Counal in a compromise text. The
Active und Assisted Taving JP will be further optimised for rapid decision-making and
new Bypes of support (ke prizes and innovation grants) to further lower entrance
barrters. Moreover. it will support the implementation ot the 'uropean Innovauon
Parmership on Active and Flealths Aeeing by aligning to the [CT-based innovation:
from independent living and integrated care (inctuding telehealth and twelecare) to tall
prevention. medication adherence and age-friendly environments and communities.

16.4. Bonus

lhe Baltic Sea is o unigue and semi-tand locked inland sea. surrounded by cight BU
Member States and Russta, The sea 1s degraded by many pressures both natural and
man-made  which seriously tmpact on the Baltic Sca's capacity 10 provide the
sustainable goods and services upon which the region depends. For example. the
world's largest oxygen depleted dead zones are within the Baltic Sea. covering an
average arca ol 49,000 km-,

Solutions to the Balue Seas challenges can only be achieved through collaborative
action undertaken by all of the coastal Baltic states so as to jomtly establish mnovative
solutions and develop common understandings.  This s the role ot the Baltic Sea
Rescarch and Development programme BONUS which together with the U has
cnabled all coastal Baltic Sea Member States to jointly establish and implement an
integrated rescarch and innovation programme tor the Baltic Sea.

Implementation of BONUS commenced in 2012 and is toreseen to continue tor at least
Sayears untl 20070 An intertm evaluation was undertahen in 2014 and the Commission's
conclusions tollowing this evaluation were adopted in March 20137 . The evaluation
was positive. concluding that BONUS successtully establishes an integrated rescarch
and development Programme tor the Baltic Scas which overcomes the fragmentation of
national research programmes. brings together a variety of skills and tfocusses these on
creating the essential knowledge and innovative solutions necessary to address the

=
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Baltic Sea's environmental problems. The evaluation also noted that the agreement of
the participating states 1o a structure which enabled greater centralisation of the
management ot national funds would further improve the programmes administrative
etficiency.,

17. EMERGENCE OF CONTRACTUAL PPPS AS A RESPONSE TO THE ECONOMIC
CRISIS

Launched in November 2008, the rescarch public private partnerships (PPPs) were set
up as a response o the economte crisis with a view to supporting rescarch. development
and innovation in the manulacturing. construction and automobile industries. which had
seen demand plummet. Although oniginally envisaged as a short term measure. the
ongoing crisis. linked with a better understanding of the need for a long-term
perspective on the support tor these strategic industries. has led to a call trom industry
tor a long - term commitment to these economically important industrial sectors and to

these PPPs.

Factory of the Future (Fol'y PPP: About 13" of the projects and of 1:C contribution are
devoted 1o this PPP. Funding by NAP theme is € 400m out of € 600m EC tunding:
mdustry and EC cach contribute 30%.

Energy efficient Building (EEB)Y PPP: This PPP accounts for about 7% of the projects
and tor 8% of total EC funding in NMP. Funding by NMP Theme 15 € 250m out ol total
ot € S00m EC funding. industry and EC cach contribute 50%,

Green Car (GCy PPP: Tt comprises just 2% ol the total number of NMP projects and
2.5% of EC funding in the NMDP Theme. Funding by NMP Theme is € 60m out of total
of around € 300m 1-C tunding: industry and 1:C each contribute 50",

T he Final Evaluation concludes that:

The PPPs have proved useful in strengthening the buropean value chains and in
particular n giving a role to SMLEs. The PPPs have all been successtul in engaging top
industrial companics. SMIs and rescarch organisations within - burope. increasing
stgniticantly the large industry and SME participation.

Rescarch PPPs have strong potential for a good overall leverage cffect for private
imvestment, and have boosted industrial participation (57 %o in PPPs vs 34 "o in IF'P7
Cooperation).

The three research PPPs have factlitated a closer working relationship between the
Commission and industry in the setting of goals and longer-term research programme
objectives. This has allowed industry to commit o longer-term strategies {or rescarch
investment.

The stable tfunding of the rescarch PPPs throughout their 4 vears of implementation. as
well as the competitive process of distributing the funding without the use ot direct
beneficiaries gives increased contidence to industry to invest in participating in these
projects.



Research PPPs have moved forward in the latest calls to enlarge their coverage of the
innovation chain closer to the market.

The PPPs have not achieved a regionally balanced engagement as it has been shown
that sector specificities have a stronger role in defining funding opportunities than
geographical parity.

The following recommendations were made:

The governance model of the research PPPs should be underpinned by a higher degree
of formalisation, particularly with regard to the roles and duties of the private and public
parties to the agreement.

The research PPP model should be further used. developed and expanded in scope
within Horizon 2020 and provided with sufficient funding to achieve a significant
industrial effect.

The PPPs should work under the Horizon 2020 common rules, but its procedures need
to be further streamlined and simplified to increase ease of entry into PPP projects for
industry, especially SMEs.

In order to maximise the benefits and widen participation in the research PPP activities
and results, awareness about the research PPPs needs to be strengthened, particularly

among the often hard -to-reach SMEs.

Furthermore, the ex-post evaluation of NMP demonstrates that:

The introduction of the PPPs has contributed to a better balance in FP7 NMP in terms of
supporting different phases in the innovation chain. Such balance between activities at
all TRL levels should also be kept as NMP enabled innovation is driven by strong
interaction between scientific activities and innovative activities; there is no short cut to
innovation.

PPP participants - especially the PPPs Factory of the Future and Energy efficient
Buildings, are relatively more productive in terms of economic outputs than participants
active in other areas.

Three quarter of the participants from PPP projects reports that they already have
reached the development of a new or significantly improved product.

participants of on-going projects (that include relatively more PPPs) report consistently
higher numbers for high and medium impact as compared to the participants of finished
projects (such as for the number of patent applications that is already done and expected
by the end of the project).

It was a good decision of EC to change the strategy during the programme. The EC has
been successful in pushing the programme, to some extent, towards higher TRL levels.
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18. EVALUATION OF THE EURAXESS PrOJECT (2008-2012)

The EURAXLESS portal has been eftective in boosting researcher career development.
notably by providing information that assists i overcoming barriers to relocation. such
as visa. residence permit. social security. as well as speeding up procedures. Promoted
through EURANXESS Rights. the Human Resources Strategy for rescarchers (HIRS4R ),
which supports research msttutions and funding organisations in the implementation ot
the Charter and Code. was also successtul. Simce the adoption of the Commission
Recommendation on the Charter and Code i 20050 over 12000 mstitutions from 33
countries 1 burope and abroad have endorsed 1t and 102 have obtained the
Commission's "HR Excellence in Research™  badge. The implementation of the 40
principles of the Charter and Code by rescarch institutions will render them more
attractive for rescarchers worldwide, The diftusion ol the resulting improvements in the
management of Fluman resources within rescarch organisations will also benetit to the
attractiveness of the LRA at large.

- The Tevel of awareness of EURAXESS Services and Jobs among the rescarchers”
community has slightly mereased. Among the difterent branches. awareness is higher
tor the EURAXESS Jobs portal than EURAXLESS Services.

- Coordination of Information and Communication activities within  national
FURAXESS networks and with the EC is considered to be elfective.

- Training provided at European level within the current framework is considered of
good quality and relevant but frequency should be increased. There is also a demand for
covering topics not included so tar (from issues linked direetly to researchers™ mobility
1o others more related to management of staft and use of communication tools),

- Ihe main risk 1dentified tor the EURAXIESS network s the sustainability of the
network. Stronger political support at European and national level are considered crucial
tor ensuring the sustainability of the mative.

- A stronger involvement ol industry partners in EURAXESS Jobs was very much
praised by the stakeholders encountered. In particular. allowing industry partners to
publish their vacancies on the portal was deemed as a good way to increasce
upportunitics tor rescarchers and to strengthen cooperation with private sector.

- Fvidence collected for the evaluation ot FURAXLESS links in the period 2008-2012
pointed out that EURAXESS Links responds to most of researchers™ needs in the US,
Japan and China.

- Many researchers expressed their problems o permeating the vast array ot local
mstitutions in the countries where they are based. due to intrinsic complexity. the
multiplicity of actors and. in the case ol China and Japan, the relevance of language
skills that Furopean rescarchers often lack.

- Avnareness of EURAXIESS Link is varied. It appears to be higher in Japan and China
than in the US.
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- Among good practices worth implementing across the EURAXESS Links network, it
is worth considering the high level of collaboration between the 10 and EU Delegation,
especially in China and in Japan. Networking events in all three countries have also
received nearly universal praise, as has the European Funding Guide, which has already
been adopted elsewhere after initial success in Japan.




19. OPEN ACCESS TO SCIENTIFIC PEER REVIEWED PUBLICATIONS IN FP7

Open access (OA) can be defined as online access to the results of publicly funded
research at no charge to the end user. Over the last years, an increasing number of
governments, research funding bodies and research performing institutions world-wide
have therefore developed open access policies to improve the access to the scientific
publications resulting from the research they fund. Two main business models for open
access to scientific peer reviewed publications have been developed:

Self-archiving (also referred to as 'green' open access) means that the published article
or the final peer-reviewed manuscript is archived (deposited) by the author - or a
representative - in an online repository before, alongside or after its publication.
Repository software usually allows authors to delay access to the article (‘'embargo
period'). Some publishers request embargo periods, arguing that these protect the value
of the journal subscriptions they sell.

Open access publishing (also referred to as 'gold' open access) means that an article is
immediately provided in open access mode when published. In this model, the payment
of publication costs is shifted away from readers (paying via subscriptions) to the
author, through a one-off charge, a so called 'Article (sometimes 'Author’) Processing
Charge' (APCs). These can usually be borne by the university or research institute to
which the researcher is affiliated, or to the funding agency supporting the research. In
other cases, the costs of open access publishing are covered by subsidies or other
funding models.

The Commission has been leading by example by promoting open access to scientific
peer reviewed publications in FP7. For green open access it is running a pilot action in 7
areas of FP7"°, mandating green open access on a 'best effort' basis (embargo period 6
months for natural sciences and 12 months for social sciences and humanities).”* A
2011 survey of projects participating in this pilot found no major difficulties for projects
to comply with these provisions.” Furthermore, the Commission also supported open
access in all areas of FP7 by making relevant costs for gold open access (APCs) eligible
for reimbursement as part of the overall project grant.

1. Uptake of open access in FP7

1.1. Data Source

The EU funded project OpenAIRE (www.openaire.eu) promotes open scholarship and
substantially improve the discoverability and reusability of research publications and
data. OpenAIRE and its successor projects inter alia assist in monitoring FP and
Horizon 2020 research outputs. OpenAIRE computes statistics based on data retrieved
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Energy, Environment, Health, Information & Communication Technologies [only cognitive
systems, interaction & robotics], Research Infrastructures [only e-Infrastructures], Science in
Society. Socioeconomic Sciences & Humanities — see also other relevant annexes

This green open access mandate was implemented through special clause 39 in the Grant
Agreement.

European Commission (2012) Survey on open access in FP7.
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from a range of sources: OA repositories and journals (literature and data), CRIS
systems, library databases and end-user feedbacks. They also employ a variety of
deduplication, cleaning, and text-mining processes on the metadata, as well as on the
actual content.

1.2. Overall uptake of open access

From the total of 171,258 FP7 publications 92,826 are OA, 3,216 are restricted (i.e., OA
but with a more restrictive license or restricted to specific groups), while 315 are still in
embargo. This translates to a 54,2% success rate. It should be also noted. however, that
not all FP7 projects have yet ended. At the time of writing and that, furthermore,
publications are also published after the end of a project. The figure of 54.2% is
therefore provisional. Furthermore, looking at individual years (see table 1 below), open
access publications have significantly increased in recent years, reaching 67% in 2014
and 80% in 2015. This could be seen as an indicator of the growing support towards
open access in the scientific community.

Overall FP7 OA evaluation.

FP7 publications breakdown by access mode
Uknown
264
0%

Closed
Access
74637
44% Open
Access
92826
54%

Embargo Res
315 3216
0% 2%

Fehler! Verweisquelle konnte nicht gefunden werden. shows the breakdown of FP7
publications from 2007-2015 broken down by their access state. The overall data is
somewhat biased to closed access as a) we cannot easily define OA articles in hybrid
journals, and b) there is still a large number of not fully OpenAIRE compliant
repositories (i.e., no funding information attached to the publication metadata) so FP7
publications may have been deposited but not yet identified.
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[-P7 publications 2007-20135 by access status

Year Open Access Closed Access Embargo Restricted Total OA success rate
2007 | 142 14 8 164 87% |
2008 783 295 52 1,130 69% ?
2009 | 3,179 1,992 1 147 5,319 60% 4
2010 | 7.039 5,063 3 291 12,400 57% ;
2011 | 11,385 9,534 14 502 21438  53% |
2012 | 17,271 14,345 37 567 32,237  54%
2013 | 23,035 18,245 49 673 42019 55% '
2014 | 21,911 10,276 106 478 32,797  67% '
2015 |5,871 952 102 239 7,319 80% i
Total 154,82 &
190,616 60,716 M2 2957 3 8%
FP7 timeline
60k
2 40k
o
& 20k .
. . =m B . H
2007 2008 2009 2010 2011 2012 2013 2014 2015

oA MClosed " Embargo [ Res
M Highcharts.com

Figure 1. FP7 timeline, including OA status
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Table 2. FP7 publications by scientific area by access status.

Scientific Total f)b«n Access Closed Embargo Restricted OA success
_Area Access rate
COH 3 3 0 0 0 100%
ENERGY 1,914 715 1,108 52 34 37%
ENV 7,774 4,162 3,219 193 55 54%
ERC 63,385 38,565 24,271 466 44 61%
Fission 625 196 401 21 6 31%
Fusion 7 3 4 0 0 43%
GA 307 127 176 3 1 41%
HEALTH 21,456 11,730 9,395 282 45 55%
ICT 32,445 12,854 18,235 1,303 19 40%
INCO 107 37 66 3 1 35%
INFRA 8,803 5,816 2,805 148 26 66%
KBBE 6,220 3,109 3,005 91 14 50%
NMP 6,712 2,112 4,354 219 23 31%
PEOPLE 21,871 14,767 6,734 303 45 68%
REGIONS 24 16 5 3 1 67%
REGPOT 1,889 1,017 849 22 2 54%
SEC 840 399 399 40 2 48%
SME 567 224 319 22 0 40%
JTl 939 562 366 11 0 60%
SPA 2,125 1,433 659 28 5 67%
SSH 1,153 990 123 31 7 86%
SiS 205 138 53 11 0 67%
TPT 1,134 438 610 78 4 39%
Total 180,505 99,413 77,156 3,330 334 55%

2. Supporting open access to scientific publications published after the end of the

FP7 grant

According to current OpenAIRE data, most publications are published within the
project lifetime (136.872). but an overall 13% (21.810 publications) are published after
the project ended. The European Commission therefore decided to launch a dedicated
separate pilot fund for covering gold open access charges (APCs) arising from
completed FP7 projects. The fund — 4 million euros — is administered and run by
OpenAIRE. It will last for a maximum of two years (i.e. until Apr 30th, 2017) or until
its budget is exhausted. Its success will be evaluated to ascertain whether further action

is needed.
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OpenAIRE has, in consultation with the community, established the following
eligibility criteria’® for applying to the fund:

A maximum of three publications will be funded per eligible FP7 project as a means to
ensure a fair distribution of the funding across projects:

Publications eligible for funding must be peer-reviewed;
Funding requests must be submitted once the publication has been accepted:

Publications submitted to hybrid journals will not be funded, but only those accepted at
fully Open Access journals;

Funding caps of €2.,000 for research articles and €6,000 for monographs apply for this
Pilot;

The final version of the funded output must be deposited in an OpenAIRE-compliant
Open Access repository.

The pilot started its operation on June 1, 2015. It is therefore too early for a statistically
significant analysis. At the time of writing (August 2015) 20 eligible funding requests
have been collected so far, 16 for journal articles and 4 for books. 11 requests have been
approved and six publications have already been published as a result of the pilot
fund.”” The currently available data shows that an average of € 1356 per article was paid
to the publishers in article processing charges.

76

https:www.openaire.eu/postgrant/ fp7-post-grant/pilot. Central Application portal at
https://postgrantoapilot.openaire.eu/#home
See https://zenodo.org/collection/user-fp7postgrantoapilotoutputs
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21.

THE ASSESSMENT OF IMPACT OF FP7 AT NATIONAL LEVEL

I. Summary of the evidence base

The evidence base concerning the assessment of the impact of FP7 participation at
national level is summarised in the table below:

1. Sweden Impacts of the Framework Programme | Impact analysis
in Sweden”® based on
bibliometric
analysis, longitudinal
analysis dating back
to 1990 participation
statistics and
interviews
3 Austria Evaluation of  Austrian  Support | Mixture of
Structures for FP 7 & Eureka and Impact | quantitative and
Analysis of EU Research Initiatives on | qualitative methods
the Austrian Research & Innovation | based on surveys,
System’’ interviews, literature
review, logical
framework analysis
and secondary data
analysis.
3. Denmark Firm Participation: Descriptive Statistics | Quantitative method

and Impact Assessment (to be published
by  Danish Agency for Science,

Technology  and  Innovation  in
September)
The evaluation of Danish participation | Survey, interviews
' in FP6 and FP7* and statistical
analysis

Bibliometric performance analyses of
publications from Danish researchers
linked to FP6 and FP7 (to be published

by  Danish  Agency for Science,
Technology  and  Innovation  in
September)

Bibliometric analysis

78

79

80

http://www.vinnova.se/upload/EPiStorePDF/va-08-1 1 .pdf
http://www.technopolis-group.com/?report=evaluation-austrian-support-structures-fp-7-eureka-
impact-analysis-eu-research-initiatives-austrian-research-innovation-system
https://ec.europa.ewresearch/evaluations/pdf/archive/fp7-evidence-
base/national impact_studies/evaluation_of danish_participation in fp6 and fp7 -
~main_report.pdf#view=fit& pagemode=none
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4. Czech The 6" Continuous RePort on the CZ | Statistical methods
Republic Participation in the FP7* including regression
analysis and network
analysis
3. United The impact of the EU RTD Framework | A mixture of
Kingdom Programme on the UK* quantitative and
qualitative methods
including desk
research, survey and
interviews
6. Slovenia Participation in the EU FP — Policy | Advanced statistics
implications®’ including correlation
analysis (Pearson's)
and cluster analysis
! Switzerland | Impact of Swiss Participation in the | Survey and statistical
Seventh European analysis
Framework Programme for Research™
8. Norway Norwegian Research Barometer 2013% | Participation
statistics and
international

benchmarking based
on indicators

An evaluation of the Norwegian| A combination of
participation in FP6 and FP7% quantitative and
qualitative methods
based on survey,
interviews, case
studies and
bibliometric analyses
On motives for participation in the | Desk research.
Framework Programme by | survey and
Technopolis®’ interviews

*"http://www.tc.cz/cs/storage/52d3b3922fa7db203933bealb168c36f55¢39122uid=52d3b3922fa7db2039

33bealbl168c36f55¢3912

“https://ec.europa.eu/research/evaluations/pdf/archive/fp7-evidence-
base/national _impact_studies/impact_of the eu rtd framework programme_on_the uk.pdf

83

STUDIJA.pdf

84

www.sbfi.admin.ch/impakt-en

http://www.arhiv.mvzt.gov.si/fileadmin/mvzt.gov.si/pageuploads/pdf/70P/UNDERREPRESENT-

“https://www.regjeringen.no/globalassets/upload/kd’kampanjer/forskningsbarometeret/20 1 3/research-

barometer-2013.pdf

*https://ec.europa.eu/research/evaluations/pdf/archive/fp7-evidence-
base/national_impact_studies/evaluation of the norwegian_ participation_in_the eu 6th framework
programme_(2003-2006) and the first part of the eu 7th framework programme (2007-
2008).pdf#view=fit&pagemode=none

*7 http://www.technopolis-group.com/?report-motives-participation-framework-programme

159




II. Main findings and policy implications based on evidence aimed at assessing the
impact of FP7 participation at national level. (see evidence in order of reference
above)

1. Impacts of the FP participation on Sweden

The study suggests that the FPs have had some important impacts in Sweden and that
some of the areas of limited impact result from a lack of strategic direction from the
Swedish side. The FPs have had limited strategic impact because there are not many
strategies to impact. This is a vicious circle: in the absence of national strategy, it is
difficult to articulate how the FPs’ strategies should change in order to serve the
national interest. Partly as a result of this, the FPs™ ambition to structure’ research in
Sweden has not been realised at all.

The FP resources have added a little scale but not changed the structure of the higher
education and research sector — and certainly not helped address the long-standing
problem of fragmentation. In principle the FP resources could be used to support
restructuring, but only in the presence of national strategies.

It appears likely that the FPs have had a positive influence on research quality.

Where there are strong industrial lobbies or groupings, it has helped generate agreement
about technical directions and influenced standards — and this has been very beneficial
for major Swedish companies. It has more broadly supported industrial innovation in
both small and large firms.

The analysis also points to circularities. Where there is a national strategy or an industry
strategy. the FPs can be recruited to this cause. The openness of the FPs to strategic
ideas means that where there are powerful lobby groups, their ideas are likely to be
adopted, and the vehicles industry example shows that this can have very positive
industrial effects.

While the FPs have tended (with varying degrees of success) to conserve existing strong
industrial structures (vehicles) and even to build on success (telecommunications) they
have had no visible industrial effects in the science-based life sciences and health
industries. For example, they have not significantly been able to encourage the needed
industrial risk-taking in sustainable energy

The study showed that the effect of the FPs in the universities is — with some modest
exceptions — to magnify national efforts and strategies. In the absence of such strategies
(formal or de facto), it is hard for the FPs to add value in their present form. European-
level, redistributive instruments such as centres of excellence and competence centres
would probably be needed in order to overcome such national constraints on the FPs’
mission to restructure research within the ERA.
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From the Sseedish perspective, the maost urgent policy implications are:

- An acute need to develop strategies for thematic and institutional concentration in the
ERA

- A need o communicate about strategy and needs to the Commission and with the
research and industrial communities

- Acrequirement to support inereased Swedish participation in the Technology Platforms
and other new structures such as the JTls - not [east because it is not clear that the FPs
will continue in their present torm

- A need to maintain a tully independent set ot national strategics and programmes
tuned to national needs but more deliberately to consider how to use the complementary
resources available from the FPs. A slavish reproduction ol the FP priorities 15 in the
interests neither of Sweden nor of Europe

- A need to find policy mechanisms that can compensate or substitute for the
Framework Programme’s weakness as an instrument to tackle fragmented SME- and
technology-based industries

- A need tor new mechanisms that can go besond R&ED support to tackle some of the
Key innovation rishs in radical technological change in arcas like energy and climate
change. where there 1s not necessarily ume available o wait for a market solution ©
cmerge but where risk-sharing between equipment supply  and major users is a
requirement tor transition.

2. lmpacts of the FP participation on Austria

Rescarchers generatly - consider national  programmes, such as the FI'G o General
Programmes. I'W | support or fiscal support. more relevant to their needs than Furopean
programmes. (M the Furopean programmes collaborative P projects were considered
the most relevunt. The newer FPanstruments such as I'T1s and ERA-NETs barely tigure
on the agendas of even the most experienced FP participants.

Rescarchers participate mthe FPoprimartly to get rescarch funding. The FPois very
complex. with high admimistrative barriers and  low  success rates. However, if
rescarchers want to obtain public funding tor international rescarch projects there are
few alternatives. Further, the FPois by tar the most important programme that tunds
mternational cooperative rescarch.

Participants consider tollow-up projects the most important result of FP projects. though
these need not necessarily be FP projects or even be tied o a funding programme. They
consider research outputs more important than innovation outputs. This is because the
FPis a pre-competitine programme in which universities and rescarch institutes are the
major players.

The most important impact ot the I'P are new and improved relationships, R&D
collaborations. and the bulding and maintaining of rescarch partnerships. Other
important impacts are enhanced  reputation, increased scientific and  technological
capabilities and the capacity to conduct R&D.
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Radical mnovations are not un important impact of FPoprojects. In facte most
participants telt that the I'P coudd not systematically produce radical imnovatons due to
programme destgn and the selection procedure employed.

Internatonal rescarch collaboration has become an evervday occurrence. The control
group shows that a substantial amount of international R&D cooperation takes place
outside imtemational R&D programmes, mainly tunded trom own sources. However.
the FP remains the most signiticant puhlic tunding source for this tvpe of activity.
Researchers participate because 1t suits the needs of themselves or their organisation

not tor idealistic reasons, [t is important to note that training of younyg rescarchers not
only oceurs i the human resources oriented measures (People Programme and 1FRC
Starting Grant) but also in the Jtraditional”™ cooperative FP projects.

Almost two thirds of Austrian FPousers reported that the benefits ot participation
outweighed the costs. Interestingly, researchers trom diftferent types of orgamisations
(untyersities, institutes. companiest gauged the costs and benetits i similar wavs, This
i abso true for SMEs. suggesting that Austrian SMEs know how to position themselves
in the FP.

Fhe analysis implics the need for three significant changes in sirategic direction for
Austrian rescarch and innovation policy:

- Rejecting the idea of P participation as a goal i itself and theretore abandoning the
goal of maximising participation

- Mainstreaming internationalisation - research and  innovation policy  and  re-
concernving 1t as globalisation™ rather than just Lliuropeanisation”™

- Unlocking and adapting the internationalisation support apparatus to focus on
promoting behavioural additionality : that is. learning how to understand and participate
in new international activities. rather than subsidising the continued performance of
activities that have cor should havey been learnt or that should be taken over by other
actors,

3. Impacts of the FP participation on Denmark

I'he main tindings are that most ot the outputs sought and produced through FP projects
are research outputs (publications. conferences. trained personnel. ete.). and there is far
less activity in relation to mnovation outputs such as new products, patents. licenses and
saon. This s to be expected given the pre-competitive nature ot the rescarch carried out
within the FPs,

It 15 notables however. that o signiticant proportion ol participants do rate innovation
outputs as mmportant but the projects appear far more likely o deliver them at a level
below expectattons. whale the research outputs are gencrally delivered i line with or
above expectations. With regards to the benefits of participation. a comparison of the
motnes and poals of the participants with the benefits actually vealised indicates that 1P
projects do tend to deliver the Kinds of impacts that the participants are seeking.,
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The main positive benefits realised include new relationships and networks, increased
understanding and knowledge, increased scientific and technological capabilities, and
enhanced reputation and image. The vast majority of participants report medium-high
impacts in each of these areas.

One of the major impacts of the FPs has been to increase the level of collaboration and
networking between scientists and technologists at an EU-level, and based on our
analyses we have estimated that during FP6 Danish participants were exposed to some
10.000 new partners. almost half of which are expected to endure in the future. This
level of networking and partnership formation simply could not be achieved in the
absence of IPs.

The study shows that more than two-thirds (68 per cent) of Danish FP6/7 participants
have realised a positive benefit to cost ratio, with the reminder split between those who
stated that the costs and benefits were evenly balanced, and those who stated that the
costs of participation had outweighed the benefits.

Those reporting a negative benefit to cost ratio pointed to problems associated with the
high levels of administration and bureaucracy involved the limited amount of funding
received, difficulties in securing cofounding to support their participation, and failure to
achieve the scientific objectives of the projects.

The study identified in relation to the execution of FP projects concerned the very high
administrative and reporting burden that falls particularly on project coordinators.

There is, however, a potential issue with regard to the level of support available for
SMEs during the projects. It is not clear that SMEs enjoy the same level of support as
their university counterparts, and while the EuroCenter is very good at encouraging
participation and helping to explain how the whole process works, it is not clear that it
is able to provide the same level of support to SMEs as can be assigned by the
universities to their own researchers. Danish industry participation rates are in line with
the FP averages as a

whole, but companies receive a far lower share of the funding than might be expected.,
given their level of participation.

The study recommends among others that efforts are made to develop a stronger
mapping of Danish research strengths in both the public and private spheres, in order to
(i) improve understanding of areas where Danish FP participation can be strengthened,
(i1) improve partner-matching services, both within Denmark and across the EU, and
(ii1) improve promotion of Danish research capabilities.

4. Impacts of the FP participation on the Czech Republic

An international comparison shows that the CZ is consistently among the five member
states with the lowest participation in FP7. The CZ’s low rate of participation is partly
caused by the fact that in the long term, Czech teams have been involved in preparations
of significantly fewer project proposals (in international comparison) than what the size
of the Czech population or the capacity of the Czech research and development system
would suggest.
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However. an important role is also plaved by the suceess rate of submitted proposals,
Fhe /7 participatory success rate has reached 19.53%0 which was lower that the
suceess rate of the old member states (21903 but higher than that ot the new member
states 117.7%0). The differences are even greater if we are to consider financial success
rates. Analvses suggest that the C/Z7s financial success rate has been significantly
degraded by teams that worked as project coordimnators.

Czech teams cooperated with more then 14 000 toreign teams during FP7. This means
that FP7 provided Crech msututons with an unprecedented opportunity to develop
international cooperation in research and development. Almost 700 Czech teams hase
been given a chance to collaborate with teams from the most important Iuropean
scientific and research institutions on FP7 projects. The report provides evidence that
Czech teams have made more use ol this opportunity than teams from the other new
member states.

The most common participants in FFP7 are teams from universities. However. in the case
of the (7. participants from private enterprises and organisations are almost as
numerous as Czech university teams. and the private teams expend signiticanthy greater
amounts tor their participation than do the university teams,

FP7 enabled Crzech teams to cooperate with the most important FEuropean research
mstitutions. The ten institutions that received the highest amount ot contributions from
the I'P budget. aka TOPTO. are undoubtedIy among the most prestigious European R& 1D
msttutions. Cooperation with the TOPTO significantly mercases participatory success
rates ot all 1'117-28 states.

S. Impacts of the FP participation on the UK

Impacts onresearch

[he I'P has had a big impact on the nature and extent ot UK researchers™ international
relationships and networks. as well as on their knowledge base and  scienutic
capabilitics. Other notable outcomes  include increased  scientific reputation. an
improved ability 1o attract and retain worldelass rescarchers and a positive impact on
rescarcher carcers. Lastlve I'P has had a positive impact on the attitudes. outlook and
connectledness of mdividual rescarchers. as well as serving as a training ground for
project numagement and admimstration.

Imipacts on husiness

ITie FP has vielded mportant commercial benefits. UK business participants had made
or gained access to new or significantly improved tools or methodologies und other
torms of intellectual property. Participation had contributed to the development of new
products and processes and increased income and market share.

Framework would appear to have been of especial importance to UK intermediaries,
private laboratories and technology consultancies. One might reasonably expecet these
“knonledge carriers™ to be sharing the benefits of FP-denved know how and methods
with their clients, Lastly, company interviews sugeested that FP participation had made
a4 stgnificant contribution to the competitiveness ot leading plavers in several niche
technology markets. trom mkjets to photonics,
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Impacts on policy

There is scant evidence of specific impacts on UK policy, however UK government
departments and agencies have benefited from the FP in various ways, but in particular
from:

- Stronger relationships with their counterparts around Europe

- An increase in the volume of research funded in some areas of policy interest

- An increase in awareness regarding overseas colleagues’ priorities

- An ability to more readily address questions one might struggle to progress nationally

Impacts on international relationships

The FP has had a large, positive impact on UK researchers ability to work successfully
with universities or businesses outside the UK, however knowledge exchange might not
be as strong as the statistics suggest, with a tendency for work to be conducted in a
somewhat fragmented fashion as largely discrete, smaller projects.

Impacts and instruments

The study was unable to establish a line between particular FP instruments and the scale
of their respective impacts. Participants and stakeholders did express strong preferences
for particular instruments, although this tended to reflect ‘fitness for purpose’ and
administrative efficiency to a much greater extent than the fruitfulness of the instrument
in question. On balance, it seems that UK stakeholders — officials and participants alike
— value two things above all else from amongst the FP’s portfolio of instruments: they
like the scale and scope of the work that can be supported through the FP; and they like
the growing number of bottom-up instruments.

Opportunities for change

The biggest challenge would seem to relate to the issue of widening participation
outside the areas where UK universities and research institutes have been so successful:
life sciences, ERC, Marie Curie, Research Infrastructure. This relates to business
engagement in particular, with whole swathes of businesses seemingly unaware of or
indifferent to FP. Moreover, comparing participation data with income statistics
suggests UK businesses have been playing secondary or otherwise less intensive roles
than their counterparts elsewhere in Europe.

6. Impacts of the FP participation on Slovenia

Based on availability of data, the following factors, which might affect performance in
FP were considered: number of inhabitants, scientific, technological excellence and
innovation of a member state, investments in RD and time of accession to EU. It is
evident that the year of accession to EU (“learning effect”) has no effect on FP
indicators. However, the R&D expenditure, which highly correlates with RDI
excellence, as well as the population in member state account for 92% of differences
between Member states in their financial contributions per retained project.

Recommendations:

Firstly, performance of member states in FP is strongly related to the investment in RD
in a country. In order to improve their participation, the countries therefore need to
invest more.
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Secondly. population of a county matters. In case of big countries this is likely due to
the existence of internal networks of actors, which collaborate on national scale, and
continue with the partnerships on EU scale. In fact, a recent survey in ICT area
demonstrated that the coordinators choose their research team in 49% from previous
collaborations and 27% on the suggestion of other consortium members.

This means that for a collaborative research, networking and cooperation skills may be
as important as research expertise, which represents a barrier for newcomers from
smaller countries who are not well connected to European networks. Of course, little
can be done to increase the size of population of a country in order to offer more
possibilities for networking on a national level, but it can virtually grow in size by
opening its programmes to collaborations across borders and thus contribute to stronger
integration of its research community in ERA. Lastly, measures can be established in
Member States, which will stimulate researchers to take leading roles in projects. With
this, their visibility, impact as well as financial participation is likely to increase.

7. Impacts of the FP participation on Switzerland

The positive net financial return or financial return coefficient is thanks to the very
competitive nature of the Swiss research community. This community boasts
internationally top-level players in many disciplines, who are above average in
successfully attracting framework programme funding.

The framework programmes are an important source of funding for research and
development (R & D) activities in Switzerland Overall, participants in FP projects
stated that 62% of these projects would most certainly not have been realised without
FP funding. Participation in the FPs has a positive impact on the economy and creates
jobs.

Currently available data suggest that each time a Swiss company or institution
participates in a framework programme project, this leads to the creation of two jobs on
average, although these are temporary in two out of three cases. Jobs are also created
indirectly when start-up companies are generated as the result of participation in an FP
project. There is also an economic benefit from project participation when this leads to
new patents and other forms of intellectual property (e.g. copyright, trademark
registration etc.) and frequently as a result of commercialisation. Furthermore, in many
cases companies were able to increase turnover as a result of participating in an FP
project.

The study shows that participation in FPs has an impact on knowledge and skills

production. FPs provides access to international R&D and the FPs complement national
research funding.

166




8. Impacts of the FP participation on Norway

Project impacts.

The FP6 participants report extensive impact of their projects on their R&D capabilities
and activities., and significant long-term effects are found. The EU projects explore new
research areas of significant importance for the participants’ future research/innovation
activities. A substantial proportion of the projects have had positive effects on research
and innovation capabilities, and long-term cooperation links. The FP6 participants’
research activities are becoming more collaborative, international and organised in
larger projects. Moreover, Norwegian researchers participate in more European
collaboration also outside the FPs. In other words, the behavioural additionality of
participation in the Framework Programme is high.

Limited synergies with national priorities.

The data suggest a potential for increasing the alignment of national research with
participation in the Framework Programme, in particular within the thematic priorities
of Health and ICT, and also Ideas and People. There are indications of substantial
synergies and integration of Norwegian research with the Framework Programme: a
high number of Norwegian researchers are involved in the Framework Programmes (the
FP6 survey alone, accounting for 42 per cent of the Norwegian participations, report
2499 involved researchers). About 18 per cent are PhD students indicating potential for
long-term synergies and integration. Moreover, 72 per cent of FP7 applicants report that
the project was an integrated part of their organisation’s internationalisation strategy.

National policy measures.

Norway's participation in EU research involves a number of organisations and
measures. For the Norwegian research community, two issues are critical for their
participation and for this reason need to be improved: better advice on how to combine

national R&D funding with FP activities, and more assistance with financial rules and
regulations, audits and financial reporting.

Recommendations:
- Internationalisation as a comprehensive national research strategy

- Ease the administrative and economic burdens
- Ensure increased participation of the large enterprises
- Improving conditions and participation of SMEs — improve dissemination of results

- Transferring the skills of successful participation and experts
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22, COST (CO-OPERATION IN SCIENCE AND TECHNOLOGY)

COST is an intergovernmental framework that funds the networking of nationally
funded research in an intergovernmental structure since 1971. The Commission finances
the networking and the operations of the secretariat (COST office) but not the
underlying research itself. In FP7 a grant totalling 250 Million € was allocated to the
European Science Foundation (ESF) as the host organisation for the Framework.
Evidence for the impact and effectiveness of the Framework has been provided by the
final report submitted by ESF (1) FP7 final review (2) and an impact assessment
commissioned by ESF to the Technopolis Group (3).

According to the impact assessment (3) COST was effective on networks and network
building, capacity building, structuring and agenda setting and had an overall impact on
wider economy and society. The impact on networking is to some extend expressed by
the sustainability of the actions leading to follow-up funding. E.g. 473 successful
follow-up projects in the Framework Programme were initiated and COST participants
attracted 22 ERC and 35 ERA-NET grants. In addition COST participants were
successful in other instruments such as Lifelong Learning Programme, Life Programme,
the Structural Funds, Artemis, Clean Sky or IMI. Successful capacity building in FP7
e.g. was achieved by 8981 participations in training schools and 5069 short term
scientific mission whereby approximately 50% of the participants were Early Stage
Researchers (ESR). The impact on structuring and agenda setting at an international
level was assessed by a survey where the most frequent answer (36%) stated a moderate
impact. At the level of individual actions more favourable answers were given in terms
of enabling more effective collaboration and faster, dissemination and the provision of a
platform for coordination of scientific work. Impacts on wider economy and society
could be identified in case studies e.g. by addressing climate change, cultural heritage
and contributions to standardisation.

The FP7 final review (2) highlights the added value of COST for scientific networking
and acknowledges the contribution of COST for the career development of early stage
researchers (45 % participation) and scientists from new member states. They state a
considerable leverage effect of the COST networks attracting on average per year 650
million € of national funding. In addition, COST managed to extend the range far
beyond its 35 member states by collaborating with 17 Near Neighbourhood Countries
around Europe and further 27 global partner countries. Interviews with stakeholders
revealed a high level of satisfaction. However, some room for improvement for
governance and management is stated while acknowledging the progress already made
by the deployment of new electronic workflow management and the envisaged reform
of the Committees and the evaluation system.

The ESF final report for the FP7 grant (1) highlights the achievements in terms of
scientific networking (370 actions carried out), inclusiveness policy, internationalisation
and dissemination (more than 300 publications funded). A high demand from the
scientific community is expressed by the submission of more than 8000 proposals at
stage 1.

In conclusion the intergovernmental framework had a significant impact on overcoming
the fragmentation of nationally funded research activities, promoted transdisciplinary

168




rescarch strands. built capacities for researcher careers and expanded the range of the
Furopean science community globally.,
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23 EX-POST EVALUATION OF FP 7 USING THE NEMESIS MODEL

A first attempt of retroactive or ex post evaluation of FP 7 was carried out using the
NEMESIS model which was used for the "ex-ante" impact assessment. For this
assessment, actual figures were used in the simulations, reflecting funding allocation
and responses.

The actual data of the 7th FPRD

Data provided by the DG-RTD consisted of FP7 funding by starting date, country, type
of institution, EC contribution and total R&D expenditures. It was assumed an average
duration of 3 years for each project, and an allocation of 50 % the first year and 25 %
the next two.

These assumptions are quite different from the ones used in the ex-ante evaluation.
The actual amount of financing over the period 2007-2016

The total EC contribution used in the simulation was EUR 40.8 billion*® over the period
2007-2016, for a total amount of R&D of 58.2 billion. This amount was lower than the
one used in the ex-ante evaluation.

The annual EC contribution by country was estimated taking into account the
assumptions about average duration of the projects and the real yearly allocation of
funding (Figure 1).

Figure 1 Distribution of amounts financed and total per year (EUR million)2

.| T

FR SE NLMTDE FI EU BE ATUKDK IT ES CZ LURO PL EL PT LT SI IE SKHUBG CY LV EE

= This amount does not include the expenditures by ERC.
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The breakdown of public/private finance

In the ex-ante evaluation, the hypothesis was that the private sector would receive 60 %
of the EC funding, whilst the public sector would receive 40 % of it. However, in the
actual situation it seems that the ratio is closer to 25 % for the private sector and 75 %
for the public on average, albeit with significant differences between Member States
(see Figure 2). This difference between the assumptions and the actual situation is
important and will in particular affect the average leverage.

Figure 2:3 Share of private companies in the financing fp7 between Member States
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EC contribution allocation between Member States

In the ex-ante assessment, two different kind of EC funding allocations were used. The
first one consisted on a proportional allocation according to their R&D expenditure,
called "grand-fathering". The second one was based on performance using the
Innovation scores. In the ex-post simulation, the actual allocation was used. It varies
quite significantly from the ones used in the ex-ante simulation (see Table 1).
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Table 1 Distribution of funding by Member State (% of total)l

1724 % 12.09 % 15.55%
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The EC contribution by thematic priorities does not correspond to the 30 economic
sectors used in NEMESIS. Therefore, the allocation across sectors was done using the
grandfathering method (R&D intensity in each sector) in the ex-post simulation.

Leverage

In the ex-ante assessment, the leverage effects (additional direct and indirect
expenditure per EUR 1 million funding) selected were 0.3 for the public and 1.1 for the
private sector. The analysis of the direct contribution (co-funding) by the stakeholders
in FP7 shows an average leverage effect of 0.85 for the private sector and 0.28 for the
public sector, with differences in time and space. As a result, the average leverage effect
for Europe and over the whole period is 0.42 instead of 0.74 as used in the ex-ante
assessment.

Figure 3 Average leverage effect on private by Member State4
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The results

The differences between the initial assumptions and the actual data led to a significant
change of the results of the simulation. First, the total R&D expenditure considered in
the simulation is estimated to be 58.2 billion euros, below the one originally simulated.
Second. the higher contribution to the public sector modifies the spill-overs in the
economy and in particular delay the maturity of research results reaching the real
economy. Third the allocation of EU contribution between the Member States is
significantly different than the one previously used. Fourth, no additional EU R&I
spending is simulated after the end of FP7, in order to isolate its impacts.
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It is estimated that the impacts of FP7 will take place during and after the conclusion of
the projects, therefore the simulation considers the period 2007-2030 (24 years). On this
period:

- FP 7 will cumulatively generate a total of additional 398 billion of GDP over the
whole period. i.e. 16.6 billion per year, an additional 0.12 % GDP growth.

- FP 7 will create 950,000 Full Time Equivalents in research, and a total employment of
2.9 million Full Time Equivalents, equivalent to an average increase of 121,000
jobs/year

The original results obtained in the ex-ante Impact Assessment with the NEMESIS
model for the same period were the EUR 560 bn of additional GDP and 4 million jobs.
The difference is mainly explained by the reduced financing of the initial shock. A
detailed analysis of the results also shows a lower multiplier of GDP in the first 15 years
of the simulation, but growing faster at the end of the period, due to the more
fundamental nature of the research carried out by public partners, which requires longer
maturation periods to be economically efficient but also creates more externalities.

Annex 1
The comparisons of the cumulative multipliers between FP7 ex-ante and ex-post shows:

- The multiplier of GDP in the ex-ante evaluations is on average 6.3 to 15 years between
2012 (median of the temporal dimension of FP 7, and 2027.

- In the ex-post evaluation, the multiplier is 6.03, below, for the reasons indicated
above. However, in 2027 the aggregate multiplier tends to increase more quickly than
what was observed in the ex-ante simulation, probably because of the long-term impact
of public innovation
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Annen 2: NEMESIS
General characteristics of NEMESIS

Nomesis is osvstem of sectoral detatled models tor every EU- 28 countries, and less
detatled models for the rest of the world.

NENESIS disunguished 30 production sectors and  decomposes houscholds™ tinal
consumption into 28 ditferent consumption sub-functions. The public sector is very
detatled. and the model can give a precise description of the evolution ot the public
accounts, as the debt to GDP and deticit to GDP ratios.

[he core of the cconomic mechanisms results trom the chotees of representative private
agents, that have imperfect expectations of the evolution ot prices. incomes and
demand. to make decisions on investment and consumption. and from public decisions.
that itluence trade-ofts ot private actors through taxation. public imvestment and
expenditures, and of weltare payvments,

The particularity of NENESIN, compared to the other large scale simulation models tor
[urope. 1 that it s not a general equilibrium model. and all the behavioural equations of
NENESIS inelude cconometrically estimated coetticients. Nemesis s theretore well
adapted tor the deseniption ot short to medium terms dynamies, and tor the analysis o
the impucts of structural policies. such as R &I and innovation policies. Nemesis. that
s principally governed moshort term by ats demand <ide. has a long term trajectory
never properties coming from the new theories of growth.

Endogenous technical change in NEMESIS

The endogencisation ot technical progress in nemesis is dertved from by the new
arowth theories where innovations result trom the investment in R &I by private tirms.
For a country. at a sectoral level. three main phenomiena are involved i the assessment
of R &) policies:

[. I'he R &) decision that increases the R & D stock of the sector:

IT. The knowledge externalities: which tollowing the accumulation of R &) stocks.
o towards other sectors™. and. what is important for I-uropean policies, towards other
countries:

[II. The cconomic performance resulting from all these spillovers and R &D
expenditures. thate in NIFFMESIS, come from the innovations provoked by the variation
of the knowledge variable at the sectoral level

Ihe mnovations that appear in cach sector are process and product innovations. This
distinction between process and product innovation is crucial as the econometric studies
show that process innovations alone have a negative, or only a slight positive impact. on
ccanomic pertormance and emplosment. whereas the impact of product innovations is
always positive. Theretore. in NEMESIS, innovations enhance competitiveness. by
price and quality improvement. They impact simultancously on internal demand.
notably on final consumption. in reason of an increased price o quality ratio. and ot
course on external demand by increased competitiveness. All these sectoral evolutions
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are articulated by the input-output tables of the model. and by the knowledge spillovers
matrices. The result ol sectoral mterdependencies impulse a movement that is partially
‘bottom-up’.

The pure macrocconomic teedbacks pass by the decrease in unemplosment that
cnhances wages, consumption. and. at the end. the prices that will lower the
competitiveness gains. These pure macroeconomic feedbacks are combined with the
preceding bottom-up dynamie. to give a macrocconomic track ot which characteristics
are 'hyvbrid'. combining macro and bottom-up forees.

Objectives and activities mentioned in Decision concerning the Seventh Framework
Programme

Objectives and  activities mentioned in DECISION No 1982/2006/LC OF  THLE
FUROPEAN PARLIAMENT AND OF THE COUNCIL  of 18 December 2006
concerning the Seventh Iramework Programme of the Luropecan Community tor
research. technological development and demonstration activities (2007-2013)

Objectives and activities

I The Seventh Framework Programme shall support the activities set out in points (1) to
(ivy. The objectives and the broad lines of those activitios are set out in Annex [,

(1) Cooperation: supporting the whole range of rescarch actions carried out in trans-
national cooperation in the following thematic arcas:

(a) Health:

(b) F'ood. Agriculture and Fisheries. and Biotechnology:

(¢) Information and Communication Technologices:

(d) Nano-sciences. Nano-technologies. Materials and New Production Technologics:
(¢) bnergy:

(1 Environment (including Climate Change:

{g) Transport (including Acronautics):

{h) Socio-economic Sciences and Humanitios:

(1) Space:

{j) Security,

(1) Ideas: supporting “investigator-driven” research carried out across all fields by
ndividual national or ransnational teams in competition at the Luropean level.
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(iii) People: strengthening., quantitatively and qualitatively, the human potential in
research and technological development in Europe, as well as encouraging mobility.

(iv) Capacities: supporting key aspects of European research and innovation capacities
such as research infrastructures; regional research driven clusters; the development of a
full research potential in the Community's convergence and outermost regions: research
for the benefit of small and medium-sized enterprises (‘SMEs’) (11): *Science in
Society” issues: support to coherent development of policies: horizontal activities of
international cooperation.

2. The Seventh Framework Programme shall also support the non-nuclear direct
scientific and technical actions carried out by the Joint Research Centre (‘JRC’) as
defined in Annex 1.
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24. FP7 PUBLICATION DATA

24.1. Basic information

OpenAIRE has identified 171,258 publications linked to 12,680 FP7 projects*’. Note that each
publication can be attributed to more than one programme, which is why the total publication
per programme is higher, than the total number of publications.

Publication pr. programme
- Cooperation: 81,993 publications (47.83% of total): 37,948 Open Access
- Ideas: 63,417 publications (36.99% of total); 38.577 Open Access
- People: 21,867 publications (12.76% of total): 14,769 Open Access
- Capacities: 11,598 publications (6.75% of total); 7,260 Open Access
- Euratom: 631 publications (0.37% of total); 198 Open Access

24.2. How did we identify them?

- Through our extensive network of National Open Access Desks in 33 European
countries that advocate for Green OA so researchers deposit print/post print
publications in institutional or thematic repositories, and for Gold OA so that they
use FP7 funds to publish in OA journals. Fully OpenAIRE compliant repositories
automatically identify and report these publications.

- Integration of EC’s reporting databases (SESAM) into OpenAIRE data, after this is
cross checked with existing OpenAIRE data and CrossRef.

- Claims on the portal from researchers or project coordinators: 5.254 publications
claimed by 323 users over a period of 2+ years.

- Text mining for FP7 grants in the full text of publications which mostly come from
thematic repositories (arXiv, PMC Europe), IRs with which OpenAIRE has bilateral
agreements (CNR-PUMA, Fraunhofer, etc.), and one scholarly society (ACM).

24.3.  Where did this data come from?

OpenAIRE retrieves its data from a variety of data sources: institutional and thematic
repositories, OA journals, EC databases from project reporting, claims by researchers or
project coordinators on the OpenAIRE portal, and various publishers databases. Some
of this metadata is ingested into the system in a periodic manner (e.g., harvesting) and
some in a once-off manner (e.g., delivery of EC databases). Once we retrieve the
metadata we apply an intensive and continuous cycle of cleaning, enriching, de-
duplication and re-cleaning processes in order to increase the quality that leads to
meaningful statistics.

%> OpenAIRE report DEC 2015
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[ able 8. Publications trom OpenAlIRL data sources

Data source type

Total publications

OA publications

Publication Repository 140798 64317 |
Publication Catalogue 89947 55868 |
Information Space 65512 40475
Thematic Publication Repository 55936 35842
Institutional Publication Repository 40971 29865
Journal Platform 9060 8988
Aggregator/Publisher of Journals 8473 8473
Other Source 2615 1322
Aggregator of Publication 1276 956
Repositories

Data Repository 388 195 |
Scholarly Communication 129 124
Infrastructure

Entity Registry 53 46 |

5 5|

Aggregator of Data Repositories

We have noticed a clear upward trend in institutional and thematic repository

deposition. Fehler! Verweisquelle konnte nicht gefunden werden. shows the figures

for institutional repositories with data recorded from the past two years of OpenAIRE

operation, while Fehler! Verweisquelle konnte nicht gefunden werden.| shows the

most “active” repositories.

FP7 publications in institutional
repositories

! qublications

|
|
{
|
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24.4.  What type of publications?

The typology in Table 9 is based on the OpenAIRE guidelines vocabulary”. A new
vocabulary for publication/resource types is under discussion under the umbrella of
COAR”".

Table 9. FP7 publications by type

Type Publications
' Article 15175 |
. Conference object 7024 ‘
' Unknown 3315
Review 2843
' Part of book or chapter of book 1608
Report 1290 i
' Research 976 I
' Preprint 975 ‘
' Other 437 ‘
' Doctoral thesis 413 {
' Book 343 |
Master thesis 122 ‘
' Software 39 I
Contribution for newspaper or weekly magazine 34
Lecture 33 i
Dataset 22
' External research report 15 {
Data Paper 11 ;
' Bachelor thesis 3 |
' Annotation 1
| Patent S . 1 |
* hitps: guidelines.openaire.eu’en latest literature/field_publicationtype.html

91 . .
http://purl.org/coar/igcv/deliverables
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FP7 publications by type

Book
Doctoral thesis
Other i
Preprint =~ }
Research
Report
Part of book or chapter of book
Review

Unknown

Conference object ticle

24.5. Overall observations and statistics

171.258 FP7 publications have 126,159 a DOI and 112.416°* have links to the Scimago
(http://www.scimagojr.com) database. Even though these numbers can be further
increased and refined via queries to CrossRef, we need to pay special attention and do
further processing (disambiguation, de-duplication) as CrossRef’s generic APIs does
not allow for specialized/advanced queries.

Fehler! Verweisquelle konnte nicht gefunden werden. and Fehler! Verweisquelle
konnte nicht gefunden werden. show the FP7 publications over the years. 16,282
publications do not have a valid publication date.

Fable 10. I'P7 publication timeline

Year Publications

2007 164 i
2008 1.130 |
2009 5319 !
2010 12.400 '

2011 21,438 g
2012 32,237 |
2013 | 42,019

2014 | 32,797

2015 | 7,254

NA 16,500 |
Total 171,258 |

” There are some cases that even if a DOI is not present, the journal is known.
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FP7 timeline
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A Highcharts.com

Figure 3. FP7 timeline diagram

24.5.1. Publications during-after the lifetime of projects

Most publications were published within the project lifetime (136,872), but an overall
13.74% (21,810 publications) were published after the project ended (published from
4.759 projects out of 11,571 completed projects).

The average number of publications per project within the project lifetime is 11.8
publications per project, while the average number of publications per project after the
project ends is 1.88+ publications per project.

Table 4. Post grant publication rate.

4

Year after end of Publications % from total post
project grant publications
+1 12,881 69%
+2 4,243 23%
+3 1,145 6%
+4 272 1%
+5 45 0%
_+6 . . 0%
Total 18,590
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Post grant publication rate
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Figure 4. Schematic view of post grant publication rate

24.6.  Open Access Evaluation

From the total of 171,258 FP7 publications 92,826 are OA, 3,216 are restricted (i.e., OA
but with a more restrictive license or restricted to specific groups), while 315 are still in
Cmbargo. Il translates o a 34.2% SUcCCess ratg

FP7 with SC39 clause (OA pilot) - 1.907 projects — 1,533 (80,3%) of them have ended.
21,535 publications from 1,203 projects - 12,740 are OA which is about 597 cuccess

FP7 publications breakdown by access mode
Uknown
264
0%

Closed
Access
74637
449%, Open
Access
92826
54%

Embargo _Rest
315 3216
0% 2%

Figure 5. Overall FP7 OA evaluation
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FP7 - SC39 publications break down by
access mode

Unkown
39

0%

Closed Access
8072

270,
» ]

Open Access
12740

59%

Embargo

125 Restri

1% 559

3%

Figure 5. FP7 OA pilot (SC39) evaluation.

Fehler! Verweisquelle konnte nicht gefunden werden.5 shows the breakdown of FP7
publications from 2007-2015 broken down by their access state. The overall data is
somewhat biased to closed access as a) we cannot easily define OA articles in hybrid
journals, and b) there is still a large number of not fully OpenAIRE compliant
repositories (i.e., no funding information attached to the publication metadata) so FP7
publications may have been deposited but not yet identified.

Table 5. FP7 publications 2007-201¢ by access status
Year Open Access Closed Access Embarg Restricted Total OA success rate
0
2007 | 142 14 8 164 87%
2008 783 295 52 1,130 69%
2009 | 3,179 1,992 1 147 5319 60%
2010 | 7,039 5,063 3 291 12,400 57%
2011 | 11,385 9,534 14 502 21,438 53%
2012 | 17,271 14,345 37 567 32,237 54%
2013 | 23,035 18,245 49 673 42,019 55%
2014 | 21,911 10,276 106 478 32,797 67%
2015 | 5,871 952 102 239 7,319 80%
Total 90,616 60,716 312 2,957 154,823  59%
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Figure 66. FP7 timeline, including OA statu

]

Advanced statistics

24.6.1.

After we cross-matched the OpenAIRE data to Scimago’s latest web files, we were able to come
up with the data in Fehler! Verweisquelle konnte nicht gefunden werden.. “High impact”
Journals are statistically computed for each thematic area by retrieving journals with the top
25% higher citation factors.

Impact

pact or Ft 1t es frrom Scamaqgo citation facto
Funding  Articles in 'peer-  Articles in 'peer- High OA articles in OA articles in Overall OA
Area reviewed reviewed high impact 'peer- 'peer-reviewed success
journals' impact journal' success reviewed high impact rate
rate journals' journal'

ENERGY 1,505 1,050 70% 477 309 32%
ENV 5,794 4,213 73% 2,638 1984 46% |
ERC : 39,788 26,858 68% 27,077 17,857 68% }
Fission 507 222 44% 128 62 25% |
Fusion | 7 2 29% 3 2 43%
GA 258 94 36% 97 41 38% |
HEALTH 18,601 15,579 84% 10,277 8,785 55% |
ICT 14,347 6,988 49% 6,732 3,279 47%
INCO . 74 24 32% 21 10 28% |
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INFRA
KBBE
NMP
PEOPLE
REGIONS
REGPOT
SEC

SME

SPA

SSH

SiS

TPT:
Total FP7

6,025
5,209
5,436
17,136
14
1,488
371
423
1,398
242

62
688
119,373

24.6.2.  Author statistics. Author networks.

tatistics

s of FP7 publications

51%

73%
71%
61%
50%
58%
58%
62%
69%
74%
50%
54%
66%

Number of Authors

X993

2,524
1,577
11,171

748
112
138
828
170

33
167

68,650

Scientific area Average Min Median?3
COH 1.67 1 2
ENERGY 5.16 1 5

ENV 6.85 1 5

ERC 5.78 1 4
Fission ; 6.66 1 5
Fusion { 9.00 5 6

GA | 5.48 1 5
HEALTH f 11.46 1 7

ICT 4.43 1 4 ‘
INCO 6.90 1 6
INFRA 8.47 1 5

KBBE 7.03 1 6 j
NMP 6.18 1 6 '
PEOPLE 12.64 1 ]
REGIONS 4.28 1 4 ,
REGPOT 8.06 1 5 ;
SEC 5.30 1 4 |
FP7 7.05 1 4 ,

1,791

2,003
1,026
6,302

450
66
86

620

123
17

92

44,919

** The median value X on authors means that more than 50% of publications have at least X

number of authors.
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In addition we did some calculations and comparisons (simple network analysis) to see
how authors collaborated during FP7 and whether these collaborations existed before
and how they continued after (structuring and network effects). Table 127 shows the
values of author collaborations (in pairs) before the beginning, during the FP7 project,
and after the a project for all projects that have finished by 31/12/2014. The overall
numbers indicate that there is a clear increase in collaborations after the end of the
corresponding FP7 projects: 158K author pairs having collaborated before and after
they have co-authored at least one FP7 publication; 204K author pairs had collaborated
before they co-authored at least one FP7 publications and have not collaborated (yet)
afterwards, whereas 524K author pairs have collaborated for a publication after their
initial collaboration for an FP7 publication.

Column explanation in Table 12:

Author pairs during: number of author pairs that collaborated for an FP7 paper

Author pairs before: author pairs that have collaborated before an FP7 paper

Author pairs after: author pairs that have collaborated after an FP7 paper

Author pairs before only: author pairs that have collaborated before an FP7 paper, but
not afterwards

Author pairs after only: author pairs that have collaborated after an FP7 paper. but not
before

Author pairs before and after: author pairs that have collaborated before and after an
FP7 paper

[able 12. Author networks before. during. after FP7.”
Author pairs

Scientific During Before  Before only After After only  Before & after !
Area
ENERGY 2571 727 461 1,926 1,660 266 |
ENV % 35,466 9,284 6,541 27,528 24,785 2,743
ERC . 234,905 67,247 39,572 87,971 60,296 27,675 |
Fission ; 14,218 6,922 2,911 11,106 7,095 4,011
Fusion ‘ 21 1 1 20 20 0|
GA | 516 98 47 469 418 51
HEALTH 194,918 36,308 22,581 156,128 142,401 13.727
ICT | 33541 8927 5,543 23,544 20,160 13,384
INCO ‘ 354 229 187 166 124 42
INFRA | 176,203 70,014 22,936 134,655 87,577 47,078
KBBE 28,222 14,273 11,467 12,478 9,672 2,806
NMP i 14,971 4,441 3,103 9,942 8,604 1,338
PEOPLE 292,002 131,843 82,627 177,865 128,649 49,216 |

* The data in this table is based on OpenAIRE July data and should not skew the conclusions, as i) it was
calculated as an estimate based on full text, and ii) calculated distinct authors (by-passed
deduplication).
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REGIONS 15 8 4 11 7 4
REGPOT 36,065 8,596 3,778 31,537 26,719 4,818
SEC 801 231 169 483 421 ' 62
SME 1,153 288 165 908 785 123
SPA 16,005 3,305 1,946 6,038 4,679 - 1,359
SSH 780 81 50 177 146 31
SiS 358 23 17 180 174 )
Ny 681 295 207 390 302 88
Total FP7 1,083,766 363,141 204,313 683,522 524,694 158,828
Fehler! Verweisquelle konnte nicht gefunden werden. illustrates the results to show the
trends in a schematic form. *°
Author collaborations before, during and after FP7 projects
TPT
. ! [T AR (o Semenmr)
i - : SESNECE SN | SO ISR (et !
o | N SRS NN SEAARNE] NNAN DI NS T
1 , RS TSR W S I PRI W TR
SME
cee 1 e e S| ) RS (TR
sicoer. Pemens; SR GRS MR Sy ey SOy
R— ——-——-—__
g PEOPLE B VMMM ARSI [ iassiorne: SRS NP (SOOI, [
5 Sl TS W RS (A SAS ST R N (S = Before only
E " L — ] mpulorsanid ke
8 seus | R SR G SN EN] RN (SR S
£ neo S | S T W SRS —— -
! re and after

. S Mo Mot St S N (e
- S5 SRS AN S PO SV S (! | serony
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Author pairs

Figure 7. Author collaborations affected by FP7.

” The data in this table is based on OpenAIRE July data and should not skew the conclusions, as i) it was
calculated as an estimate based on full text, and ii) calculated distinct authors (by-passed
deduplication).
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Classifications
Bubble diagrams of classifications of all FP7 and broken down by FP7 scientific area.
Select most fitting classification schemes.

Analysis details:

We applied a multi view probabilistic topic modeling based on:

e Full text publications, project descriptions and SESAM Health related project
reports related to FP7
o 76.422 (total publications & reports)
o Alphabet count: 224.274 (distinct words)
o Max tokens per entity: 12.542
o Total tokens: 136.978.231
e Grants per publication
o 64.771 links to 2.874 distinct grant ids
e Research Areas per publication (based on above mentioned Grants)
o 85.665 links to 20 distinct FP7 scientific areas

e Venues / Journals (whenever available)
o 59.931 references (links) to 797 distinct journals

Parameters:
We identified 320 topics based on 4 modalities over 1200 iterations.

ExportTopics_FULLText.csv:

Describes top (max 20) Phrases, words, related grants, related research areas & Venues
per topic. Also contains related counts.

ResearchAreasPerTopic.csv: Describes related research areas per topic giving related
weight (topic activation). Categoryl is related to FET/NON FET projects, and
Category2 is related to FP7 research area. Thus, one can see, order or filter topics per
research area, research areas per topic. topics per FET areas etc.

Topic evolution (per scientific area) over time (snapshot from 2000-today) with focus
on 2007-today — Sept 2015
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Subdivisions # of Grants count

Trenas ~ Chord ~ Force-Directed Graph ERC 2,116 v
PEOPLE R 1,373 v

1 KT 960 i
HEALTH = 413 "

gy NMP 222 v
KBBE L] 199 v

U ENV 192 v
INFRA + 135 g

ENERGY 76 v

eT ! 69 v

REGPOT 65 v

SPA ! 63 v

SSH 4“4 v

SEC as »

SME a2 v

Fission 26 d

SS 15 v

INCO 2 v

REGIONS 1 v

GA v

Figure 8. Interconnection of FP7 scientific areas based on common topics.
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28. THE COMMUNITY INNOVATION SURVEY AND FP7 INNOVATION
PERFORMANCE

The Community Innovation Survey (CIS)

The CIS is a survey of innovation activity in enterprises, carried-out by Eurostat and the
national statistical institutes in a harmonised way. It provides information on the
innovativeness of sectors by type of enterprises, on the different types of innovation and
on various aspects of the development of an innovation, such as the objectives, the
sources of information, the public funding, the innovation expenditures etc. The CIS
provides statistics broken down by countries, type of innovators, economic activities
and size classes’®.

The CIS is carried-out every two years. It covers most Member States and Norway, with
very large samples (more than 160,000 enterprises interviewed in the 2008 and 2010
editions, more than 140,000 in CIS 2012).

The CIS questionnaire includes a question that allows the identification of innovative
enterprises that received financial support from the EU, and more specifically from the
Framework Programmes. Therefore the CIS data permits to compare the innovation
performance of companies that were involved in FP7 with those that did not receive
such funding (i.e. counterfactual analysis). This requires analysing the results of the CIS
raw data for its editions 2008, 2010 and 2012, in the Eurostat's Safe Centre in
Luxembourg.

CIS caveats
The CIS' design presents some caveats:

— Geographical coverage: Neither all FP7 associated countries, nor all EU member
states are covered by the CIS 2008, 2010 and 2012. Amongst member states, Belgium,
Denmark, Greece, Croatia, Austria, Poland and the UK did not participate in CIS 2008
or their data are not available. There are no data for the CIS 2010 for Belgium,
Denmark, Greece, Malta, Austria and the UK, and Denmark, Ireland, Greece,
Netherlands, Austria, Poland and the UK are absent for CIS 2012. Amongst associated
countries, only Norway is present in all three editions.

— Time coverage: The CIS 2008 covered the years 2006-2008; the CIS 2010, 2008-
2010: and the CIS 2012, 2010-2012. This implies three kinds of issues:

(1) The CIS 2008 data include one year before the start of FP7 (2007-2013):
(1) the CIS 2012 data include one year after the end of FP7; and

(ii1) there is an overlap of one year between one CIS edition and the next.

See: http://ec.europa.eu’eurostat/web/microdata/community-innovation-survey and
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ldentification of enterprises that participated in FP7:  The CIS guestionnaire
includes a gquestion about "public financial support for mnovation actvities” from the
UL and notably from the Framework Programme. Flosever, due to the tidters ot the
questionnaire. this question 1s asked 1o enterprises that declared having introduced
product. service or process innovatons. This means that:

{11 The CIS allows to dentits FP7-supported product. service and process innovators,
Loo companies imvolved i FP7 that introduced such kinds of mnovations. | P7-
supported  enterprises  that developed  organisational and or marketing  mnos ations
cannot be identified.

(1) It 1s not possible to identity enterprises that received tinancial support from FP7 and
did not introduce any product. service or process imnovation. Fhis is the main issuc of
the CIS: it does not allow o analyse to what extent FP7-supported enterprises
imtroduced  more or less innovations than those not tfinanced by the framework
programme. The analysis can only compare the performance (1.e. products, services or
processes new to the market or new to the firm. and the turnover obtained) of
imnovators, with or without FP7 support.

The data from the ditterent editions of the CIS cannot be aggregated in a single filke.
because  of the time overlaps mentioned  above. and  because  some enterprises
(espectally, Targe ones) are surveyed in cach edition. Such aggregation would imply a
double-counting. Fach CIS dataset has to be analysed independently.

Despite these caveats, the CIS data provides very reliable information about the
pertormance of FP7-supported innovators.

Innovation results

Comparing the performance of imnovative enterprises tinancially supported by FP7 (and
one vear of FPOC tor CIS 2008) with those not tunded by the Framework Programme.
They show that;

fnnovative companies supported by FP7 are more Tikely o introduced product or
service mnovations new to the market or the firm. and processes new to the market.

Fhose I P7-supported innovative enterprises obtain on average higher proportions of
therr total turnover from such exploited innovations.

It important to clarity that the correlations does not imply causality . Statisties do not
demonstrate that the better innovation pertormance is due ro FP7 participation. For
example. it is also possible that FP7 attracted the best plavers in terms of innovation.
which expected results are Togically better. Inany case. the results from the CIS analysis
a better etficiency of innovators, in terms of market innovation. when they have been
supported by FP7.
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27.

FP7 ACHIEVEMENTS ACCORDING TO THE Hicn LEVEL EXPERT GROUP ON
THE EX-POST EVALLATION OF FP7

I Fncouraged scientitic excellence on individual and nstitutional level.
FP7-IDEAS  demonstrated its ability to attract excellent researchers and
become a benchmark  of individual excellence. FP7-PEOPLE has set a
Furopean standard tor doctoral training of a new generation of excellent
scientists. FP7-COOPERATION  tactlitated  transnational  collaboration and
thus provided a plattorm tor the best nunds o work together in order 1o
contribute to solving mator societal challenges. FP7-CAPACTTIES supported
the involvement of exeellent organizations from the SME sector, ¢ivil society.
new LU NMember Stutes and developing countries in Buropean research.

2 Promoted ground-breaking rescarch through o novel programme FP7-

IDEAS (ERC). The tocus on supporting trontier rescarch which, by delimtion,
can be a risky endeavour. was enhanced. The number of publicatons in top
rated scientific journals that acknowledge LRC funding. Nobel Prizes and
Fields medals recenved by ERC grantees all attest to ERC grants becoming a
mark of scientific excellence.

3. Engaged dustry and SMI-s strategically. Both, large corporations and
SMES have been mvolved extensively through increased  public-private-
partnerships. i particular the development ot Vs, and through a range of
SME specitic programmes. This has underlined FP7's intended role of
lostering Furape’s imnovation-based competitiveness,

4. Reinforced a new mode ot collaboration and an open innovation
framework. This was achieved through a more decentralized approach to the
design. structure and direction of projects across the FRC. I'Tls and the FIT.
During the FP7 period. the Buropean Commuission has adapted the programme
to the economice crists and has responded to the 4 more generalised pursuit of
Open imnos ation.

S Strengthened the Furopean Rescarch Arca by catalyvsing a culture of
cooperation and constructing comprehensive networks it to address thematic
challenges. A unigue capability of cross-border and cross-sector cooperation
was promoted. with organisations from on average of 6 countries collaborating
in projects tunded by 1P7-COOPERATION and FP7-CAPACTIIES.

6. Addressed certam societal challenges through rescarch. technology and
mnovation. FP7-COOPFRATION included society-relevant themes. such as
Flealth. Energs. Transport and Security. whilst FP7-CAPACITIES included a
specific sub-programme that was  dedicated 10 "Science in Socieny "
Furthermore. the tocus on gender equality evolved trom exclusively promoting
individual female scientists to tacilitating structural change in institutions.

7. Encouraged harmonisation ot national rescarch and innovation systems
and policies. In most EUD Member States FP7 contributed to - scientific
excellence. tocused on addressing socictal challenges. and set standards tor
rescarch funding mechamsms and  selection processes. Through the sub-
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programme FP7-ERA-NET the cooperation and coordination of rescarch
activities carried out at national or regional level in the Member States and
Associated States were intensified through networking ot rescarch activities.
and the eftorts to coordinate rescarch programmes.

8. Stimulated mobility of researchers across Europe. FP7-PEOPLE has
credated the necessary conditions tor an open labour market of rescarchers and
supported their geographical mobilitv. Achievements during the FP7 period
included fellowships gaining recognition as the best practice of doctoral
tratning and the creation of attractive working conditions tor geographically
mobile rescarchers.

9. Promoted investment  in Furopean  rescarch  infrastructures. A
combination of the support tor the Furopean Strategy Forum Initiatives for
Research Intrastructures (ESFRID) and FP7-CAPACITIES helped to achieve o
mare coherent and coordmated development and use of Furepean research
infrastructures.

10, Reached a critical mass of research across the Furopean landscape and
worldwide, Human and tinancial resources were made available 1o attract
many organizations and individuals to collaborate with or work at Furopean
rescearch institutions. Furthermore. a research programme ot such scale has
helped 1o put research on the public agenda and to show that rescarch can be an
instrument for economic and social development.

201



28. LIST OF ACRONY MS

COFUND: Co-tunding ol Regional. National and International Programmes
COST: Scientific and Technological Cooperation
EIB: Furopean Investment Bank

EI: Buropean Institute of Technology

L1l Buropean Investment Fund

LERA: Furopean Rescarch Area

ERC: Furopean Research Council

ETP: Luropean Technology Plattorm

LUt European [nion

LURATOM: Luropean Atomic Encergy Community
FP: Framework Programme

GHG: Greenhouse Gases

GMES: Global Monitoring for Lnvironment and Security
LA Impact Assessiment

[APP: Industry-Academia partnerships and pathways
IMI: Innovative Medicines Initiative

INCO: International Cooperation

IPR: Intellectual Property Rights

JTI: Joint Technology Initiative

KBBE: Knowledge Based Bio-liconomy

MOA: Marie Curie Actions

MPC: Mediterranean Partner Countries

NCP: National Contact Point

RI: Rescarch Intrastructures

R&D: Research and Development

R&1: Research and Innovation

RTO: Research and Technological Organisation
RSFE: Risk-Sharing Finance Facility

SESAM: On-line Submission ool

SMi: Small and Medium-sized Enterprise

SP: Specitic Programme

SPP: Strategic Planning and Programming

SSEHE: Social Seiences and Humanities

WP Work Programme
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