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Foreword

When the European Commission proposes a new
initiative, we expend considerable effort to conduct
an in-depth ex ante impact assessment involving
rigorous analysis of all the evidence and a careful
consideration of all policy options. This is especially
important when EU financial support is under discus-
sion because, more than ever, we have to make sure
that every euro spent at EU level gives maximum
return in terms of benefit for European citizens.

| am confident that the impact assessment presented
here lives up to this challenge. Horizon 2020 — the
Commission’s proposal for the next EU programme
for research and innovation — is a pivotal part of
the Europe 2020 strategy for smart, sustainable and
inclusive growth. Only through sufficient investment
in developing our research and innovation capacity
can we create the new jobs and growth to overcome
the current economic crisis.

The challenge is, of course, to make sure that such
investment delivers tangible impacts: to help accel-
erate the development of new technologies and
innovations; to generate new markets for innovative
products and services; and to provide concrete solu-
tions to society’s greatest challenges such as climate
change, health, transport, energy and food security.

Our proposal — Horizon 2020 — will support
Europe’s science base by funding the best fundamen-
tal research that leads to the greatest innovations,

while helping talented and creative researchers to
pursue promising avenues at the frontier of science.
It will provide researchers with access to priority
research infrastructure, and make Europe an attrac-
tive location for the world’s best researchers. It will
secure Europe’s lead in developing the key enabling
technologies that will underpin the economic recov-
ery, and will maximise the growth potential of our
innovative companies by providing them with ade-
quate finance when they need it.

It will not be business as usual. We are bringing
together all EU support for research and innovation
within a single programme. We are cutting ‘red tape’
through the introduction of a single set of rules and
simpler programme architecture to allow researchers
to spend more time doing what they do best, and not
wasting time filling out forms. And, we have intro-
duced new measures to support Europe’s fast grow-
ing and innovative SMEs.

This impact assessment presents and analyses a
number of policy options, and sets out clearly why
we believe that the one we have chosen is the best
possible option for the EU.

i
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Maire Geoghegan-Quinn
Commissioner for Research, Innovation and Science
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Introduction

‘Horizon 2020’ is the proposed new seven-year
research and innovation programme of the European
Union. It is the financial instrument for implement-
ing the Innovation Union, a Europe 2020 flagship
initiative set up to strengthen the EU’s global com-
petitiveness and create future jobs and growth.
Horizon 2020 aims to strengthen the EU’s position
in science, strengthen industrial leadership in inno-
vation, and address major societal concerns such as
climate change, sustainable transport and maobility,
and food safety. Horizon 2020 brings together EU
research and innovation funding under a single pro-
gramme: that is, it combines the funding previously
separately available from the framework programme
for research and technological development (FP), the
innovation-related activities of the competitiveness
and innovation framework programme (CIP) and
the European Institute of Innovation and Technology
(EIT). More details can be found on the official website
(http://ec.europa.eu/research/horizon2020).

This report presents the results of one of the impact
assessments carried out as part of the Horizon 2020
policy formulation process. It explains the problems
that the programme aims to tackle, why it is struc-
tured as it is, and what it is expected to achieve in
terms of impact on Europe’s economy and society.

Impact assessment is obligatory for all legislative
proposals of the European Commission. The purpose

of impact assessment is to ensure that new initia-
tives and legislation are prepared on the basis of
a transparent analysis of robust and balanced evi-
dence. The methodology and procedures used in this
report are in line with the European Commission’s
Impact Assessment Guidelines. The impact assess-
ment is based on robust qualitative and quantitative
evidence from numerous sources, including ex post
and interim evaluations, foresight and forward-look-
ing studies, analyses of science, technology and inno-
vation indicators, econometric modelling, academic
literature reviews, sectoral competitiveness studies,
expert panels and hearings, and online surveys of FP
and CIP beneficiaries.

The report is organised as follows. Chapter 1 presents
the outcome of the extensive stakeholder consulta-
tions carried out for Horizon 2020 while Chapter 2
goes on to outline the problems that the new pro-
gramme will seek to tackle. After a summary of the
main objectives of the new research and innovation
programme in Chapter 3, a number of potential pol-
icy options are described in Chapter 4. The foreseen
economic, social and environmental impacts of each
of the policy options are then analysed in Chapter 5.
Chapter 6 concludes with a description of the new
monitoring and evaluation system foreseen for
Horizon 2020.


http://ec.europa.eu/research/horizon2020




1 — Consultation of stakeholders
and interested parties

An important element of the impact assessment
process is the consultation of stakeholders and inter-
ested parties through a variety of methods. The main
outcomes of these consultations are presented in this
section.

1.1. Consultation and expertise

Early discussions on the future of EU research
and innovation funding

Some early views relating to future research and inno-
vation funding were included in the 2009 and 2010
interim evaluations of the CIP (EC, 2010), the FP6 ex
post evaluation report (Rietschel et al., 2009) and the
FP7 interim evaluation (Annerberg et al,, 2010). The
external experts involved in these evaluation stud-
ies identified achieving excellence in research, the
importance of innovation for competitiveness, and
the role of research and innovation in tackling soci-
etal challenges such as ageing, energy dependence,
climate change, etc,, as key themes for any future EU
research and innovation funding programme.

Several forward-looking conferences were organ-
ised by the various EU presidencies (e.g. the Swedish
Presidency in July 2009; the Hungarian Presidency in
February 2011). In 2011, two major stakeholder con-
ferences were organised in Brussels. The first confer-
ence, Ready to Grow? Shaping future EU support for
business, was held on 25 January 2011 and attended
by over 550 participants including innovation agencies,
industries, universities, NGOs, intermediary associa-
tions. The second conference on funding for the frame-
work programme for research and innovation was held
on 10 June 2011. The conference concluded the public
consultation on the Green Paper (see the next sec-
tion) and was attended by over 650 participants from
Europe’s research and innovation community.

Throughout 2010, and in anticipation of the debate
on the next EU multiannual financial framework
(MFF) 2014-20 and the related future funding

programmes, a wide range of stakeholders published
position papers on the future of EU research and
innovation funding. This included Member States and
associated countries, regional governments, national
research councils and a number of European repre-
sentative organisations.

= Public consultation on the Green Paper From
Challenges to Opportunities: Towards a Common
Strategic Framework for future EU Research and
Innovation funding

= Public consultation on the successor to the
competitiveness and innovation framework
programme (CIP)

= FP6 ex post evaluation (chair: Ernst Rietschel) with a
view on the future, February 2009

= FP7 interim evaluation (chair: Rolf Annerberg),
November 2010

= CIP interim and final evaluations, ex ante
evaluations and impact assessment studies for the
ICT-PSP, IEE and innovation-related parts of the EIP
programme

» Large stakeholder conferences for successor of
CIP (January 2011) and CSF (June 2011) held in
Brussels

= Expert Panels and Stakeholder Conferences for
European Research Council, Marie Curie Actions,
European Institute of Innovation and Technology ...

= EU Presidencies: Lund conference on future of
EU research (Sweden, July 2009); FP7 interim
evaluation conference (Hungary, February 2011)

= Wide range of position papers on future EU
research and innovation funding during EU budget
preparations

= Thematic stakeholder consultations: ICT, transport,
health, biotechnology, space ...

= Discussion with representatives of national
administrations (CIP Joint Management Committees
meeting)

The Green Paper stakeholder consultation

After these early discussions, the Commission took
the initiative to launch a public consultation on the
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future of EU research and innovation funding (EC,
2011b). The consultation was based on the Green
Paper From Challenges to Opportunities: Towards
a Common Strategic Framework for Research and
Innovation Funding. Stakeholders were asked for
their views on how best to adapt the EU’s research
and innovation funding in the new policy context of
Europe 2020 and the Innovation Union.

The public consultation was launched on 9 February
2011. A dedicated consultation website and an inter-
active blog were set up. The deadline for submitting
responses was 20 May 2011. A conference was
organised on 10 June 2011 in Brussels to present
and discuss the outcome of the consultation.

The consultation was met with an overwhelming
response. Some 2 078 responses were received
in total, including an unprecedented 775 position
papers and 1 303 responses to the online question-
naire. Contributions were received from a wide range
of stakeholders, the highest numbers coming from
the research and higher education sectors (50 %),
followed by associations and interest groups (29 %),
the business sector (12 %) and government bod-
ies (9 %). There was a broad coverage of all EU-27
Member States as well as a significant number of
other countries.

Complementary consultations

In addition to the dedicated consultation on the basis
of the Green Paper, complementary consultations
have been organised on particular aspects of the EU’s
research and innovation funding. These include public
consultations on the future of the current competi-
tiveness and innovation framework programme and
on the future strategy for the European Institute of
Innovation and Technology (EIT). According to the
provisions laid down in the EIT Regulation, the spe-
cific EIT-related aspects are dealt with in a dedicated
impact assessment.

1.2. The views of stakeholders on future
policy options

These various discussions and consultations revealed
striking similarities within each group of actors. The
key messages to emerge follow.

AND INTERESTED PARTIES

The private sector emphasised the need
for more simplification combined with more
attention dedicated to innovation-supporting
actions. A broad concept of innovation should
be applied including non-technological and
non-research-based innovation and activities
such as design, creativity, service, and process
and business-model innovation. EU funding for
research and for innovation should be brought
closer together in order to enhance its impact
and bring new ideas to the market in a more
efficient manner. As such, they welcomed a pol-
icy option aimed at decreasing implementation
costs due to more integration and simplifica-
tion through, for example, a common set of
rules for participation in the different strands
of action. They also welcomed a policy option
that would bridge research and innovation
vigorously and focus strongly on the dissem-
ination of the results of research projects to
allow for their valorisation into new products,
processes and services.

Universities and research centres equally
emphasised the need for further simplification
but also expressed strong support for research
actions linked to societal challenges as well as
basic research funding through the European
Research Council. Distributing EU research and
innovation funding based on excellence was
considered, by the academic research commu-
nity (but other actors also emphasised this),
a key principle of any future EU research and
innovation framework. An improved business-
as-usual option was seen as the minimum
requirement: improved in terms of simplifica-
tion, but continuation in terms of scope cov-
ering the current wide range of thematic
research areas and types of research (basic
and applied).

Public organisations and government bodies
all emphasised the need for a European-level
framework for research and innovation support
actions, thereby discarding the ‘renationalisa-
tion’ option. Several Member States empha-
sised the need to continue with those aspects
of the current programme that work well and
are very much appreciated, such as the Marie



Curie Actions, the Risk-Sharing Finance Facility
and transnational collaborative research (the
academic community added the European
Research Council to this list). The Structural
Funds should be used to unlock the full research
potential of Europe’s less-favoured regions.

The common denominator among all actors was
their agreement on the need to further simplify
participation in European research and innova-
tion framework programmes, which would argue
against a simple continuation of the current sys-
tem (business-as-usual).






2 — Problem definition

2.1. The problem that requires action
and its underlying drivers

The problem

In this the second decade of the 21st century, with a
backdrop of a changing world order, Europe faces a
series of crucial challenges: low growth, insufficient
innovation, and a diverse set of environmental and
social challenges. Europe 2020, the EU’s compre-
hensive long-term strategy, recognises these chal-
lenges and argues that Europe faces a moment of
transformation. This perspective is taken up in the
Commission’s communication of June 2011 introduc-
ing the proposal for the next EU multiannual financial
framework 2014-20, which underscores the pivotal
role of Horizon 2020 in addressing these challenges.

The solutions to all of these problems are linked:
it is precisely by addressing its environmental and
social challenges that Europe will be able to boost
productivity, generate long-term growth and secure
its place in the new world order. The OECD (2011)
has acknowledged that ‘green and growth can go
hand-in-hand’. The United Nations, too, has observed
that there is no inescapable trade-off between envi-
ronmental sustainability and economic progress: the
greening of economies creates growth and employ-
ment (UNEP, 2011). In the same vein, the European
Commission published the communication GDP and
beyond — Measuring progress in a changing world
(EC, 2009a) and is pursuing sustainable and inclusive
growth through Europe 2020.

The key problem driver

Science and innovation are key factors that will help
Europe move towards smart, sustainable, inclusive
growth, and along the way to tackle its pressing soci-
etal challenges. Box 1 shows why research and inno-
vation are key engines of productivity and growth.

Europe suffers from a number of critical weaknesses
in its science and innovation system, however, which
contribute to the above problems of low productivity,

declining competitiveness, inadequate response to
societal challenges, and the inability to move to a
new sustainable economic model.

The key weakness driving the problem above is
Europe’s innovation gap. To boost future productiv-
ity and growth, it is critically important to generate
breakthrough technologies and to translate them into
innovations (new products, processes and services)
that are taken up by the wider economy. However,
while Europe has taken an early technological lead
in many ‘green’ and ‘quality of life’ (health, security,
etc.) technologies, its advantage is tenuous in the
face of growing competition, and has not translated
into an innovative and competitive lead. It is imper-
ative to establish a timely and targeted European
policy in bridging the ‘valley of death’ for Europe to
remain competitive. Many of Europe’s global compet-
itors, including China, Taiwan and the United States,
have already developed policy measures in strategi-
cally important areas by bringing together different
academic and industrial actors along the length of
the innovation chain.

The underpinning structural problem drivers

Underlying the key problem driver is a series of struc-
tural problems.

Insufficient contribution of research
and innovation to tackling societal challenges

Although many major societal challenges will have
the same profound effects on all EU countries, there
is still a relatively weak coordinated response at a
pan-European level in the field of science and innova-
tion. If each Member State provides its own response
in an uncoordinated way, there is a danger of miss-
ing important opportunities for generating scale and
interactions. To be successful, Europe must stimu-
late coordinated research aimed at addressing these
challenges and improve the way it is transformed into
new products and processes and it must enhance the
interaction between research and innovation actions
and the sectoral policies related to the challenges.
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Box 1: Research and innovation — Key engines of productivity and growth

productivity and thus in economic growth.

— the returns on total R & D are high:

Scarpetta, 2001);

— the returns on public R & D are high:

Potterie, 2001 and 2004);
the returns on private R & D are high:

la Potterie, 2001, 2004);

technological change boosts employment:

(Bogliacino and Vivarelli, 2010).

A wealth of evidence demonstrates the crucial role that research and innovation play in the sustainable growth of

- Modern economic theory unanimously recognises that research and innovation are prerequisites for the creation of more
and better jobs, for productivity growth and competitiveness, and for structural economic growth.

- The key role played by research and innovation in structural economic growth is highlighted by the modern ‘growth
accounting’ literature, which integrates the concept of intangible assets (INNODRIVE, 2009).

- An extensive body of macro and microeconomic literature has produced a number of clear conclusions:

- a 0.1 percentage point increase in R & D could boost output per capita growth by some 0.3-0.4 % (Bassanini and

- an analysis by the JRC based on the Regional Holistic Model (RHOMOLO) shows a positive impact of increasing R & D
intensity on real GDP growth in all countries and regions;

- the rate of return on publicly funded R & D usually exceeds 30 %;
- each extra 1 % in public R & D generates an extra 0.17 % in productivity growth (Guellec and van Pottelsberghe de la

- firms’ returns on their own investment in research usually range from 20 % to 30 % — societal returns on firms’
investment in research usually range from 30 % to 40 %;
- each extra 1 % in business R & D generates an extra 0.13 % in productivity growth (Guellec and van Pottelsberghe de

research and innovation are vital for industrial competitiveness:

- the ability to innovate is positively related to firms’ export performance; it also supports more complex
internationalisation strategies, such as exporting to a larger number of markets, to more distant countries and
producing abroad through FDI or international outsourcing (Navaretti et al., 2010);

- the often accepted view that innovation destroys jobs is wrong; innovations have a positive and significant effect on
employment, which persists over several years (Van Reenen, 1997);
- for example, an increase in business R & D of 1 % is associated with an increase in business employment of 0.15 %

Insufficient technological leadership
and innovation capability of firms

Europe faces a declining share of global patents, a
rising high-technology trade deficit and an insuffi-
cient number of high growth innovative companies
in the high-tech sector. If it is to address its innova-
tion gap, Europe needs to improve its performance
in key enabling technologies which will provide the
basis for important new markets. And, if it is to get
its good ideas to market, it must improve the capa-
bility of firms to innovate, in particular SMEs. Access
to finance for pulling innovations through to the mar-
ket is still a major problem for companies, and SMEs
still face special problems in this context. Box 2 and
Figure 1 show how Europe currently lags in terms of
patents in specific areas and is likely to start lagging
in terms of its overall share of global patents.

The need to strengthen the science base

Europe has a historically strong science base, but
when it comes to highly cited science or top rank-
ing universities, it often lags behind the United
States. For example, 15 % of US scientific publica-
tions are among the top 10 % most cited publica-
tions worldwide, only 11 % of EU publications fall
into this category. And Europe now faces increasing
competition as well from the emerging countries.
If it is to strengthen its scientific and technological
performance, and to provide the basis for future
competitiveness, it needs to increase its spend-
ing — in ‘blue sky’ frontier research, in associated
infrastructure, in training and education — and to
make this spending more effective. Box 2 shows
how Europe lags in terms of its share of global
R & D investment.



Box 2: Long-term global trends in research spending and technological performance

Emerging economies are growing at a rapid pace and will soon transform the global landscape for research and innovation.
The figure on the left in this box shows the potential trends in R & D spending. Under conservative assumptions for growth
and R & D spending (%), the emerging economies (Brazil, China, India, Indonesia, Mexico, Russia and Turkey) could be
investing the same volume of R & D as the G7 countries by 2050 and, by 2020, they could already be investing more than
the EU. This expansion of R & D spending by the emerging countries should inevitably lead to their producing more patents
in the coming decades. As seen in the figure on the right in this box, whereas the G7 currently account for 85 % of PCT
patent applications compared with only 8 % for the E7 countries, by 2050, the G7 share could have diminished to 50 %,
with the E7 countries at nearly the same level (46 %).

Long-term trends in R & D spending —
emerging economies, G7 countries, EU-27

World shares of PCT patents (?) —
emerging economies, G7 countries, EU-27
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Source: Directorate-General for Research and Innovation.
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Source: Directorate-General for Research and Innovation.
Data: HSBC estimates of GDP growth, the OECD, World Bank.

1. The graph is based on GDP growth forecasts made by HSBC (The World in 2050 — Quantifying the Shift in the Global Economy, HSBC, January 2011),
and uses data from the OECD and World Bank. The G7 is the group of seven industrialised nations: Canada, France, Germany, Italy, Japan, United Kingdom
and the United States; the E7 is a group of rapidly emerging economies: Brazil, China, India, Indonesia, Mexico, Russia and Turkey. The three scenarios are:
(i) the Current trend scenario where the projections are based on the trend observed during the period 1996-2007 (the maximum R & D intensity for each
country is limited to 5 %); (i) the Convergence scenario assumes that R & D expenditures for all countries will continue along the current trend but, for E7
countries once an R & D intensity of 3 % is reached, the annual R & D intensity growth for that country is limited to 1 %; (iii) the Recovery scenario assumes
that G7 countries will — by 2020 — spend at least 3 % of GDP on research and will continue to increase their investments. After 2020, it is assumed that
the annual growth rate of R & D intensity in the G7 will be the average annual growth rate during the period 1990-2020.

2. The graph is based on the assumption that R & D spending in the E7 and G7 will evolve in line with the ‘convergence scenario’ in the left figure above. It assumes
a gradually increasing propensity to patent (patent/business R & D ratio) for the E7 countries and a stable propensity for the G7. Data are for patent applications
filed under the PCT, at international phase, designating the European Patent Office (the PCT is a system facilitating the worldwide filing of patent applications).

Insufficient cross-border coordination

The European Research Area is not yet achieved:
Europe’s research and innovation system remains
constrained by national borders. Research funding is
often dispersed, leading to duplication and inefficien-
cies. In spite of the benefits of coordination, almost
90 % of R & D budgets are spent nationally without
coordination across countries. Box 3 shows how frag-
mentation negatively affects the efficiency of public
funding of research and innovation in Europe.

Of course, it should be understood that a model that
is at once sustainable, inclusive and smart will not
depend solely on S&T but also on governance and on

the involvement of the citizens who will make up our
society — and shape it. A shift towards the ‘demand
side’ together with users’ (and, more broadly, citi-
zens’) involvement is not only a prerequisite for more
robust and flourishing technologies, it is also a pre-
requisite for more robust and flourishing societies.

In addition, though a large part of the solution, sci-
ence, technology and innovation are not a panacea.
For greening the economy, for example, recycling will
need to be stepped up, business incentives will need
to be changed (e.g. by shifting taxation from labour
to resource use); business models will need to be
adapted (e.g. by paying for services instead of prod-
ucts); consumers will need to be incentivised to mend
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European leadership
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and renew rather than discard; labourers will need to
be retrained and citizens will need social protection
(Friends of Europe et al., 2011). Specific research on
these aspects will be needed as well.

2.2. Who is affected by these problems?

The problems identified above affect all groups in
society in diverse ways, and if nothing is done, the
negative impacts will continue to grow.

European citizens are affected across a range of
issues: they require and expect high-quality healthcare
and solutions to fatal and debilitating illnesses; they

3. (i) For each technology field, the X-axis of the graph shows the global
market share of Europe in terms of EPO/PCT patents compared with the
market share of Asia (expressed as a logarithm), and the Y-axis shows
the market share of Europe compared with the market share of North
America (expressed as a logarithm); (ii) the broad technology domains
are shown in bold.

4. Data for the broad technology domains were taken from a study by
the Research Division INCENTIM (MSI, Faculty of Business & Economics,
KU Leuven), and Universita Commerciale Luigi Bocconi, KITeS; data for
enabling technologies taken from the ‘European Competitiveness in
Key Enabling Technologies’ project, Birgit Aschhoff, Dirk Crass, Katrin
Cremers, Christoph Grimpe, Christian Rammer (ZEW, Mannheim), Felix
Brandes, Fernando Diaz-Lopez, Rosalinde Klein Woolthuis, Michael Mayer,
Carlos Montalvo (TNO, Delft), 28 May 2010, Study commissioned for the
European Commission, Directorate-General for Enterprise and Industry; all
other data from the OECD Patent Database.

@ Transport

Above Asia

@Environment @ Security @Enabling technologies

hope that science and innovation can tackle problems
such as climate change, clean energy, clean trans-
port, an ageing population; and they look to Europe’s
research and innovation system to come up with new
sources of jobs and higher standards of living.

Europe’s Enterprises require a strong science and
innovation system if they are to compete, expand
and move into the emerging markets of the future.
The problem of poor knowledge triangle coordination
means that they have difficulties in linking to, and
exploiting, basic research and in tapping into a pool of
trained researchers. European companies, and nota-
bly SMEs, also face problems in accessing the finance
they need for innovation.

EU Universities and public research centres must
perform in an ever more global environment by
raising the quality of their research and attract-
ing the best scientists worldwide. But competition
for funding is still very nationally based, as are
the research projects themselves and — when
scale is a factor for success — they face lim-
its as to what they can achieve in terms of break-
throughs. They have mixed success in forging links
with innovation, and creating spin-off companies.



Box 3: Fragmentation versus inefficiency of public funding of research and innovation in Europe

Among the various factors that can explain the efficiency of public support for S&T, one is specific to the EU: the
fragmentation of public funding. Almost 90 % of public support for civil R & D is decided directly by the Member States
without any prior cooperation or even coordination. Only 12 % of public funding is allocated through cooperative
schemes — such as EU framework programmes, EUREKA or intergovernmental collaborative measures — which help
avoid duplication between different national and regional funding actions. This suboptimal situation is often tolerated,
and sometimes seen as unavoidable, or even as a natural result of the competition between different national systems.
However, a number of expert commentators have described this situation as a ‘fragmentation’ of public financing. They
maintain that competition should occur at the stages of research execution and of the dissemination/commercialisation
of the results of national research programmes, and not at the public funding stage, because this leads to inefficiencies
and duplication between uncoordinated funding schemes.

The case of nanotechnology is a perfect illustration of the negative impact of fragmentation of public resources on
scientific and technological performance. In this key enabling technology, which is critical for future international
competitiveness, the EU spends more public money annually than other developed or emerging countries.

According to several recent estimates (NMP Scoreboard, 2011; Roco et al., 2010; OECD, 2009), the Union spends around
EUR 1.5 billion annually (including the 27 Member States’ national funding and EC funding), which is considerably more
than the United States (EUR 1 billion), Japan (EUR 0.47 billion) and China (EUR 0.1 billion).

However, as highlighted in a recent communication from the European Commission (EC, 2009), ‘despite these relatively
high levels of funding, the EU is not as successful in deploying nanotechnology as, for example, the United States, when
looking at the ability to transfer knowledge generated through R & D into patents’.

The situation is similar if one looks at highly cited scientific publications, where 10 % of EU publications are in the top

10 % most cited publications, compared with 16.1 % for the United States, 5.4 % for Japan and 8.1 % for China. Another
indication of Europe lagging behind is the market introduction of nanotechnology-based products and applications.
According to a recent nanotechnology product inventory compiled by the Project on Emerging Nanotechnologies at the
Woodrow Wilson International Centre, a total of 53 % of identified nanotechnology-based products come from the United
States, followed by companies in East Asia (24 %), Europe (15 %), and other world regions (8 %).

The figure in this box shows the scientific and technological performance of selected developed and emerging countries
(expressed in terms of the number of patents per EUR 1 million of public R & D support (2000-05) and the number of
highly cited publications per EUR 1 million of public R & D, with the size of the bubble representing the volume of public

R & D funding). Fragmented public funding in Europe leads to lower scientific and technological outputs per euro invested:
the efficiency of EU countries can be seen lagging behind the United States and the OECD average. Given the relatively low
numbers involved, the performances of those countries with low funding levels should not be over-interpreted.

Efficiency and fragmentation of public support in Europe: the case of nanotechnology (°)
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5. National funding is calculated as the annual average over the period 1999-2005. For the European countries, public funding includes both national
funds and EU framework programme funding. Data are taken from the following sources: Larsen et al,, 2011; Roco et al., 2010; OECD, 2008, 2009.
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At the same time, governments increasingly expect
universities and public research centres to prove the
societal and economic impacts of their research.

Government ministries and agencies responsible
for science and innovation across Europe need to
develop more effective policies to address soci-
etal challenges, and to stimulate competitiveness,
through intervention in research, education and
innovation. Policies to promote knowledge triangle
linkages remain problematic. Government bodies
increasingly recognise the need to promote excel-
lence by increasing competition for public research
and innovation funding, and face the limitations of
doing this at a purely national level. More and more,
they stress value for money and impact as key fund-
ing aims, and look to transnationally coordinated
programmes and projects as an important channel
for achieving them — through access to comple-
mentary knowledge, resources and networks.

2.3. The policy context

The European Union recognises the urgency of the
situation, and is responding with new policy strat-
egies. Europe 2020 and the Innovation Union flag-
ship initiative have given a clear signal that the EU
intends to rise to the challenge. Europe 2020 focuses
on achieving smart growth, while the Innovation
Union sets out measures to contribute to this aim.
These include increasing investment in R & D and
innovation to 3 % of EU GDP by 2020, improving
conditions for R & D and innovation (with the devel-
opment of a new Europe 2020 headline indicator
related to the weight in the economy of fast growing
innovative companies, underpinning the capacity of
Europe to transform its economy), refocusing R & D
and innovation policy on major challenges for our
society (e.g. climate change, energy and resource
efficiency, health and demographic change), and
strengthening the links in the innovation cycle (from
frontier research right through to commercialisa-
tion). In addition, the European Council has called
for a completion of the European Research Area by
2014 in order to create a genuine single market
for knowledge, research and innovation, which will
require both funding and non-funding measures:
funding is not always the appropriate solution and
there is also a need for regulation, self-organisation,
etc. A key challenge for the EU in implementing its

strategy will be to build a next-generation expendi-
ture programme which matches this level of ambi-
tion in both its budget and its aspirations.

2.4. The need for EU intervention —
subsidiarity and European added
value

The need for public intervention

Markets alone will not deliver European leadership
in the new techno-economic context. The need for
public intervention in research and innovation has
never been in doubt. Research and innovation suf-
fer from important market and systemic failures,
in particular the further one is removed from the
market, justifying public intervention at the best of
times (see Annex 2 for more details). These always
present failures are magnified, however, in times
of systemic shifts in basic technologies. Locked-in
investments, vested interests, high risks, and the
need for significant investments in less profitable
alternatives mean that change will be slow with-
out a major push. In the case of eco-innovation,
for example, on top of generic innovation barriers,
there are additional barriers that slow down devel-
opment in the market and that justify additional
policy efforts. Examples of these specific barriers
are the failure to price environmental externalities,
the lack of appropriate and credible information on
the performance of some eco-innovative solutions
or the additional difficulties in accessing and pro-
viding finance to these types of businesses. Large-
scale public intervention in research and innovation
is needed, through both supply and demand meas-
ures, such as pre-commercial public procurement of
innovation.

The need for EU-level intervention

There is compelling evidence that Member States act-
ing alone will not be able to make the required public
intervention. Their funding of research and innovation
was low when the economy was doing well, and is
unlikely to increase in the near future as the economic-
financial crisis continues to constrain public budg-
ets (see Box 2). When investment does take place,
it suffers from fragmentation and inefficiencies (see



Box 3 and Annex 3). Security research constitutes
a good example: total Member State public invest-
ment in security research does not exceed the FP7
budget for security research and suffers from frag-
mentation (highlighting clearly the added value of
EU-level intervention in terms of achieving an appro-
priate, ‘critical mass’ level of investment and battling
fragmentation).

The added value of EU-level intervention

The EU is well positioned to add value by deliver-
ing the large-scale investment in ‘blue sky’ fron-
tier research, in targeted applied R & D, and in the
associated education, training and infrastructures
which will help strengthen our performance in
thematically focused R & D and enabling technol-
ogies; by supporting companies’ efforts to exploit
research results and to turn them into marketable
products, processes and services; and by stimu-
lating the uptake of these innovations. A series of
cross-border actions — concerning the coordination
of national research funding, EU-wide competition
for research funding, researcher mobility and train-
ing, coordination of research infrastructures, trans-
national collaborative research and innovation, and
innovation support — are most efficiently and effec-
tively organised at European level (see Box 4 and
Annex 2). Ex post evaluation evidence has convinc-
ingly demonstrated that EU research and innovation
programmes support research and other activities
that are of great strategic importance for partici-
pants, and that in the absence of EU support would
simply not take place (see Box 5). In other words,
there are no substitutes for EU-level support.

Evidence also demonstrates the European added
value of policy support actions, which derives from
bringing together knowledge and experience from
different contexts, supporting cross-country com-
parisons of innovation policy tools and experiences,
and providing the opportunity to identify, promote
and test best practices from over the widest pos-
sible area.

The challenge facing the EU now is to design the
next multiannual financial framework 2014-20
so as to propel Europe into the premier position in
establishing a green, healthy and secure economy.
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And, to do this, it must build a next-generation
expenditure programme for research and innovation
which is equal to the level of ambition of Europe
2020 and the Innovation Union.

2.5. The EU’s right to act

The EU’s right to act in this area is set out in the
Treaty on the Functioning of the European Union.
Firstly, Community research policy has a number
of overall objectives as stated in the Treaty on the
Functioning of the European Union, which include:
under Article 179, the strengthening of its scientific
and technological bases by achieving a European
research area in which researchers, scientific knowl-
edge and technology circulate freely, and encourag-
ing it to become more competitive, including in its
industry, while promoting all the research activities
deemed necessary by virtue of other chapters of
the Treaties; and under Article 180, implementing
research, technological development and demon-
stration programmes, by promoting cooperation
with and between undertakings, research centres
and universities; promoting research cooperation
with third countries and international organisations;
disseminating and optimising the results of EU
research, technological development and demon-
stration activities; and stimulating the training and
mobility of researchers in the Union.

In addition, Article 173 of the Treaty sets out the
objective to ensure that the conditions necessary for
the competitiveness of the Union’s industry exist. It
includes fostering better exploitation of the indus-
trial potential of policies of innovation, research and
technological development.

The European Atomic Energy Community Programme
(2014-18) contributing to Horizon 2020 has its legal
basis in the Euratom Treaty (in particular Article 7).

2.6. Experience from previous
programmes: achievements

The next-generation EU programme in the field of
research and innovation can build on the extensive
experience accumulated through the implementa-
tion of the framework programme (FP), the inno-
vation-related part of the competitiveness and
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EU support to research and innovation is provided only when it can be more effective than national funding. This is achieved
through measures to coordinate national funding, and through implementing collaborative research and mobility actions.

Coordinated funding and agenda-setting

EU initiatives help coordinate funding across national borders and to restructure the R & D and innovation landscape in
Europe.

- The EU has created the European Research Council. Without it, the EU would have a landscape of compartmentalised
national research councils, but no mechanism to promote EU-wide competition for funds and to encourage higher scientific
quality.

- As a result of EU leadership, for the first time, a pan-European strategy on research infrastructures is now being
implemented.

+ The EU helps private companies come together and implement joint strategic research agendas through tailored
instruments, such as European Technology Platforms and Joint Technology Initiatives.

+ The EU brings together compartmentalised national research funding using instruments such as ERA-NETs and Article 185
initiatives, which set common agendas and achieve the funding scale required for tackling important societal challenges.

- The EU brings Member States together to test the deployment of innovative technologies (i.e. ICT applications at real-
scale or large demonstration programmes in security — maritime surveillance, transport, crisis management, etc.).

- The EU brings together the public and private sectors to exchange best practices, share knowledge and, thereby, influence
the innovation and other policies of Member States (PRO INNO Europe®, Europe INNOVA initiatives, environmental policies,
security policies, etc.).

- Through its Marie Curie Actions, the EU sets standards for innovative research training and career development and puts
in place a framework for the free movement of knowledge.

Coordinated funding reduces duplication and increases efficiency. EU support is vital — none of the above measures would
have seen the light of day without an EU initiative.

Collaborative research projects and mobility actions

When it comes to implementing research and innovation projects, EU actions add value by stimulating transnational
collaboration and mobility.

These actions generate a series of benefits that could not be achieved by Member States acting alone.

- Support for collaboration helps achieve the critical mass required for breakthroughs when research activities are of such a
scale and complexity that no single Member State can provide the necessary resources (space, security, etc.).

- The EU supports research which addresses pan-European policy challenges (e.g. environment, health, food safety, climate
change, security), and facilitates the establishment of a common scientific base and of harmonised laws in these areas.

- Working in transnational consortia helps firms to lower research risks, enabling certain research to take place. Involving
key EU industry players and end-users reduces commercial risks, by aiding the development of standards and
interoperable solutions, and by defragmenting existing markets.

- Collaborative research projects involving end-users enable the rapid and wide dissemination of results leading to better
exploitation and a larger impact than would be possible only at Member State level.

- SME involvement in research and innovation at EU level improves their partnerships with other companies and
laboratories across Europe, and enables them to tap into Europe’s creative and innovative skills potential, to develop new
products and services, and to enter new national, EU or international markets.

- Companies can collaborate with foreign partners and end-users on a scale not possible at national level, in projects tested
for excellence and market impact, which induces them to invest more of their own funds than they would under national
schemes.

- Cross-border mobility and training actions are of critical importance for providing access to complementary knowledge,
attracting young people into research, encouraging top researchers to come to Europe, ensuring excellent skills for future
generations of scientists, and improving career prospects for researchers in both public and private sectors.

. Cross-border innovation support leads to better policies and tools to help businesses bring innovation to the market.

Pilot and market replication projects focused on societal challenges

- The CIP supports eco-innovation addressing societal challenges such as resource efficiency and climate change. Pilot
and market replication projects help European SMEs to partner, overcome market barriers, and position themselves
successfully in the European market.

Source: Directorate-General for Research and Innovation, Directorate-General for the Environment.
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Box 5: Assessing the added value of EU research and innovation programmes: Measuring additionality

Because of the benefits offered by EU cross-border research, innovation and mobility actions — critical mass, addressing
pan-European challenges, reducing risk, setting up European standards — it is not surprising to find that EU projects tend
to be of strategic importance to participants. There is solid evidence of this from numerous recent studies. For example, a
survey covering FP6 (IDEA Consult, 2009) found that ‘the average research project funded under FP6 [concerns] long-term,
strategically highly important, technically highly complex R & D in a core technological area of the organisation ... It is
tightly linked with other in-house projects but mainly considered only feasible with external collaborators’.

Project additionality — comparison of FP and national programmes
(% respondents who did/would abandon the project without programme funding)
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Source: Directorate-General for Research and Innovation.
Data: FP data is based on 20 studies of additionality of EU support; national programme data based on studies for Member State programmes in Austria,
Belgium (two), Finland, and Norway (see Annex 2 for details).

But, EU projects are not just strategically important. Without the FP, most of them would simply not take place at all, or
would be far less ambitious. The graph in this box summarises the findings from 25 recent studies on the additionality
of public R & D funding (‘additionality’ means looking at what would have occurred without public funding). What is clear
is that the FP achieves very high levels of overall ‘project additionality’ (i.e. the great majority of FP participants would
not have carried out their projects at all without FP funding). This finding also holds true for rejected applicants for FP
funding, the great majority of whose rejected FP proposals were never subsequently implemented. However, it is also
apparent from the graph that the ‘project additionality’ achieved by the FP is much higher than that of most national

R & D funding schemes. In other words, it seems that there are far fewer substitutes for EU funding than there are for
national schemes.

When it comes to those projects that would have been carried out even in the absence of EU funding, the great majority
would have changed dramatically, thus undermining their strategic importance. They would have been carried out on a
smaller scale (with less money, with fewer partners), with a reduced scope (less ambitious), or at a later stage or over a
longer period of time (such effects are referred to as ‘behavioural additionality’). Moreover, this ‘behavioural additionality’ is
also higher for the FP than for national R & D schemes.

Similarly, participants in the CIP eco-innovation projects indicate that they would not have benefited from the cross-border
cooperation, learning and resulting EU-wide market scope if they only had access to national support programmes.

innovation programme (CIP), and the European achievements and impacts). Over a period span-
Institute of Innovation and Technology (EIT) (see ning several decades, EU research and innovation
Annex 1 for a comprehensive analysis of past programmes have succeeded in involving Europe’s
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and, indeed, the world’s best researchers and pub-
lic and private institutes and produced large-scale
structuring effects, scientific, technological and
innovation impacts, microeconomic benefits, and
downstream macroeconomic, social and environ-
mental impacts in and for all EU Member States
(see Box 6).

The FP has, first of all, achieved a vast reach, involv-
ing Member States and associated countries in
accordance with their economic and research capa-
bilities, and provided them with large-scale knowl-
edge returns. It has also been successful in attracting
large numbers of top EU and extra-EU researchers
into thousands of high-quality cross-border projects
which enable interaction between firms, universities
and research institutes. Without EU funding, these
projects would not have been carried out, or would
have been postponed or scaled down (financially, in
scope and ambition, or in terms of the number of
partners). The FP has funded excellent, often inter-
disciplinary, collaborative research on a very wide
range of topics.

The FP has also facilitated the training and pan-Eu-
ropean/extra-European mobility of researchers and
enhanced the quality of doctoral training (including
through industrial doctorates). It has added to the
research capabilities of participating institutions and
formalised and oriented the R & D and innovation
processes of organisations, notably organisations
that are small (e.g. SMEs), young (e.g. start-ups) and
from recently acceding Member States and candidate
countries. The example of FP6 and FP7 Future and
Emerging Technologies (FET) is illustrative. FET fulfils
its mission of triggering explorative research, and has
a strong effect on strengthening the competitiveness
of participating organisations. It also contributes to a
high degree to the enhancement of skills and capabil-
ities of R & D staff and linkages between universities
and research institutes (Wing, 2009).

In addition to producing new knowledge embodied in
large numbers of influential (highly-cited) publica-
tions, the FP has enhanced the development of new
products and processes, the development and use
of new tools and techniques, the design and testing
of models and simulations, and the production of
prototypes, demonstrators, and pilots. The FP has

generated large numbers of patents and enabled
participants to increase their turnover and profita-
bility, raise their productivity, expand their markets,
reorient their commercial strategy, improve their
competitive position, enhance their reputation and
image, and reduce commercial risk. In addition, the
results of FP direct and indirect actions have sup-
ported EU-level policy formulation. The FPs’ positive
impacts on innovation have translated, down the
line, into large-scale positive macroeconomic, social
and environmental impacts.

More broadly, the FP has produced durable changes
in the EU research and innovation landscape con-
tributing to the achievement of the European
Research Area — so-called structuring effects.
If it were not for the FP, the European Research
Council, promoting excellence across Europe, would
not have been created; the EU would then have
been left with a landscape of compartmentalised
national research councils, but would have had no
funding mechanism to promote EU-wide competi-
tion for funds and to encourage higher scientific
quality in frontier research. As a result of the FP,
the EU leads in the creation and use of research
infrastructures of pan-European importance. As a
result of EU leadership, for the first time, a pan-
European strategy on research infrastructures (the
so-called ESFRI roadmap) has been developed and
is now being implemented. Marie Curie Actions
have created a framework for researcher career
development and the free movement of knowl-
edge. Collaborative research projects, international
cooperation actions, mobility actions, and research
infrastructure actions have generated durable,
cross-sectoral, and interdisciplinary research and
innovation networks across Europe, as well as with
the world’s fastest growing research nations. And
many of these networks have remained active
after the end of EU funding. European Technology
Platforms and ERA-NETs have served as useful
focusing devices that have helped stakeholders
identify and explain their R & D needs jointly, eas-
ing the process of developing mutually support-
ive policies at EU and Member State levels. Joint
Technology Initiatives have focused and aligned
key actors in their respective areas, serving as a
support to develop coherent sectoral strategies.
Article 185 and joint programming initiatives have
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Box 6: Member States assess EU research and innovation programmes positively

- According to a German evaluation of FP6 (Federal Ministry of Education and Research, 2009), scientific personnel

participating in FP6 stated that a substantial part of their publications and of their patent applications was due to their
participation in the FP: ‘Large, export-oriented companies as well as companies in the field of cutting-edge technology and
the knowledge-intensive service sector were more likely to take part in European programmes than in federal or Lénder
programmes among other reasons because participation tended to have a positive effect both with regard to the extent of
their own R & D activities and the commercial success of innovations’.

- A UK evaluation of FP6 and FP7 (Technopolis, 2010c) found that the FP has a large impact on the nature and extent of

UK researchers’ international relationships and networks, as well as on their knowledge base and scientific capabilities. A
majority of UK business participants stated that their involvement in the FP had yielded important commercial benefits:
‘Around 20 % of businesses stated that their participation had made significant contributions to the development of new
products and processes and in around 10 % of cases organisations reported increased income and market share’. Lastly,
company interviews suggested that FP participation had made a significant contribution to the competitiveness of leading
players in several niche technology markets, from inkjets to photonics.

- A Swedish long-term evaluation of the FP (VINNOVA, 2008) found significant impacts on the ability to compete in vehicles

and in electronics (especially telecommunications). In ICT, FP participation in European and global standardisation had
been a key factor in building the Swedish telecommunications industry’s position in mobile telephony, while in vehicles,
the FP had, together with complementary national programmes, been instrumental in supporting the Swedish industry’s
technical specialisations, especially in safety and combustion: ‘FP money has been one of the factors enabling the
[automotive] industry in general, and Volvo AB in particular, to maintain the high level of technological capabilities that
have so far protected vehicles design and production activities in Sweden, which from a scale logic are anomalous’.

According to a Finnish evaluation of FP6 (TEKES, 2008), ‘Commercialisable output is not the core objective of the FPs but
EU collaboration nonetheless contributes significantly to the creation of innovation’.

- According to an Irish evaluation of FP6 (Forfas, 2009), each project produced, on average, 0.1 patent applications and 0.4

new or significantly improved commercial product or service. Some 80 % of participating organisations or research groups
improved their ability to attract staff or increased employment (low impact: 27 %, medium impact: 42 %, high impact:
11 %).

- According to a Dutch FP impact study, ‘The [FP’s] impact on the human research capital in the Netherlands is considerable,

with approximately 1 200 researchers in the public sector alone funded by the FPs annually. For many research groups,
this is an important factor to guarantee the continuity of the group’.

- A Spanish evaluation of FP6 participation (Zabala Innovation Consulting SA, 2010) found that ‘For 52 % of the surveyed

researchers, participation in the FP contributed to strengthening their research teams, above all due to the scientific
excellence offered by the acquisition of capabilities and abilities during the project’. With regard to the creation of
university posts, the FP performed better than national or regional programmes according to 38.89 % of respondents and
equally well according to 50 % of respondents.

- According to a Swiss evaluation of FP5 and FP6 (State Secretariat for Education and Research, 2009), participation

generated both knowledge and jobs: ‘While certain significant benefits of Switzerland’s participation in FPs are not
measurable, there is no doubt that FPs have various impacts in social (welfare, security, equality, education ...) and
employment ... even if it is not known to what extent or in what way, precisely’.

‘Do not fix what is not broken’ is a message coming from the public consultation on the future of the competitiveness
and innovation framework programme. There is general agreement that the areas covered by the current innovation
programmes are important and with cross-cutting relevance. Given that a majority of the existing measures work well, it
is recommended to base the future programme on current achievements.

achieved a better coordination of R & D in Europe
and supported a more coherent use of resources.

The CIP has increased innovation by SMEs by fos-
tering sector-specific innovation, clusters, networks,
public-private partnerships and cooperation with
international organisations, and the use of inno-
vation management. New types of innovation ser-
vices have been developed and explored. Support
for eco-innovation is contributing positively to the

achievement of the Europe 2020 objective of smart
and sustainable growth by facilitating access to
finance for businesses marketing eco-innovations
in areas related to resource efficiency and climate
change through pilot and market replication projects
and financial instruments.

In the same spirit, the evaluation of the Risk-Sharing
Finance Facility (RSFF), the FP7 debt-financing
financial instrument, published in November 2010,
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and carried out by an independent expert group
concluded that the RSFF appears as an innovative,
anti-cyclical demand-driven financial instrument,
efficiently managed by the Commission and the
EIB. The Expert Group considered that it helped to
expand drastically the financing for research, devel-
opment and innovation, highlighting in particular
that considerable results exceeding initial expecta-
tions had been achieved on an EU-wide scale.

2.7. Experience from previous
programmes: learning lessons
and the need for change

However, while European research and innovation
programmes have been successful, there are impor-
tant lessons to be learned from the past, academic
insights and stakeholder feedback.

A first key lesson learned is that current EU research
and innovation funding suffers from weak horizontal
policy coordination in two respects. The coordination
among research, innovation and education policies is
too weak since research, innovation and education is
the subject of three separate programmes and initia-
tives — the FP, the innovation-related part of the CIP,
and the EIT — and there are hardly any coordination
arrangements between the three. The broader hori-
zontal policy coordination between these knowledge
triangle policies and other policies is weak since the
links between, on the one hand, the FP, the CIP and
the EIT, and, on the other hand, cohesion funding and
the energy, transport, agriculture, etc., policies are not
explicitly considered, which hampers the valorisation
of research results into new products, processes and
services. With regard to horizontal policy coordina-
tion in the narrow sense, the FP7 interim evaluation
(Annerberg et al, 2010) noted that a strategic shift
is needed to establish stronger and better connec-
tions between research, innovation and education. As
for broader horizontal policy coordination, the FP6

ex post evaluation (Rietschel et al., 2009) called for
a clearer division of labour between the FP and the
cohesion funds. It also stated that other EU policies
such as transport and energy would benefit from
a more coordinated interface between FP research
activities and regulatory and demand-side policies.
Stakeholders have also called for closer knowledge
triangle and broader horizontal policy coordination.

A second key lesson learned is that current EU
research and innovation funding suffers from a lack
of clarity of focus and weak intervention logic. The
lack of clarity of focus is situated, first of all, at the
aggregate level of EU support for research, innova-
tion and education. The FP, the innovation related part
of the CIP and the EIT constitute three separate pro-
grammes and initiatives; their objectives are not fully
aligned and, together, they account for many specific
programmes and funding schemes. The lack of clar-
ity of focus is also apparent at the level of individ-
ual programmes. The FP, for example, suffers from
a plethora of too general higher-level EU objectives,
and is fragmented into 10 comparatively stand-alone
thematic priorities. In addition, the FP, for example,
lacks an explicit breakdown of higher-level objectives
into intermediate and operational objectives and is
focused on sectors and technologies rather than on
the achievement of objectives.

Other important lessons learned are that pro-
gramme access should be improved and participation
increased from start-ups, SMEs, industry, less-per-
forming Member States and extra-EU countries, and
that monitoring and evaluation need to be strength-
ened (see Annex 1).

In order to tackle the problems identified in
Section 2.1, it is important to clarify the objectives of
EU action in the field of research and innovation. The
following objectives have been identified.



3 — Objectives

General objective

To contribute to the objectives of the Europe 2020
strategy and to the completion of the European
Research Area

Specific objectives

In order to achieve the general objective, there are
five specific objectives:

o strengthen Europe’s science base by improving
its performance in frontier research, stimulating
future and emerging technologies, encouraging
cross-border training and career development,
and supporting research infrastructures;

e boost Europe’s industrial leadership and com-
petitiveness through stimulating leadership in
enabling and industrial technologies, improving
access to risk finance, and stimulating innova-
tion in SMEs;

e increase the contribution of research and innova-
tion to the resolution of key societal challenges;

e provide customer-driven scientific and technical
support to EU policies;

e help to better integrate the knowledge tri-
angle — research, researcher training and
innovation.

Operational objectives

To reach the specific objectives, the following opera-
tional objectives have been set:

o increase the efficiency of delivery and reduce
administrative costs through simplified rules
and procedures adapted to the needs of partici-
pants and projects;

e create transnational research and innovation
networks (knowledge triangle players, enabling
and industrial technologies, in areas of key soci-
etal challenges);

e support the development and implementation of
research and innovation agendas through pub-
lic-private partnerships;

o strengthen public-public partnerships in research
and innovation;

e support market uptake and provide innovative
public procurement mechanisms;

e provide attractive and flexible funding to enable
talented and creative individual researchers and
their teams to pursue the most promising ave-
nues at the frontier of science;

e increase the transnational training and mobility
of researchers;

o provide EU debt and equity finance for research
and innovation;

o promote world-class research infrastructures and
ensure EU-wide access for researchers;

e ensure adequate participation of SMEs;

e promote international cooperation with non-EU
countries.

Chapter 6 sets out a series of indicators that can be
used for measuring the achievement of the above
objectives.






4 — Policy options

The Commission’s communication presenting the
results of the EU budget review (COM(2010) 700
final of 19 October 2010) put forward some gen-
eral key principles in relation to EU expenditures
that are of particular importance for the area of
research and innovation — focusing on instruments
with proven European added value, becoming more
results-driven, and leveraging other public and pri-
vate sources of funding. More specifically, the budget
review identified research and innovation spending
as a key priority and called for future EU instruments
to work together in a framework programme for
research and innovation (in line with the European
Court of Auditors’ Special Report 9/2007). Against
this background, a range of options have been exam-
ined to reform the EU research and innovation fund-
ing framework. This Impact Assessment considers
four policy options in particular: business-as-usual;
improved business-as-usual; Horizon 2020 —
framework programme for research and innovation;
and renationalisation. The complete discontinua-
tion option is also considered but to a lesser extent
(when assessing macroeconomic impacts). Assessing
the business-as-usual option is in accordance with
Commission’s Impact Assessment Guidelines (EC,
2009b), which clearly specify that the set of options
considered should include, amongst others, the ‘no
policy change’ baseline scenario. Assessing renation-
alisation and complete discontinuation options are
in accordance with Commission Impact Assessment
Guidelines (EC, 2009b) recommendations and with
Commission President Barroso’s commitment to
evaluate the cost of non-Europe for Member States
and national budgets.

Option 1: Business-as-usual: maintaining the current
plurality of programmes for R & D and innovation

In this scenario, the main existing EU sources of
funding for research and innovation — the FP, the
innovation-related part of the CIP, and the EIT —
are simply carried forward into the next multiannual
financial framework 2014-20 as separate instru-
ments, with separate objectives, and in their current
formats. The next multiannual financial framework,

therefore, includes a framework programme of the
European Community for research, technological
development and demonstration activities composed
of five specific programmes: ‘Cooperation’, ‘Ideas’,
‘People’, ‘Capacities’, and ‘Non-nuclear actions of the
Joint Research Centre’; a framework programme of
the European Atomic Energy Community (Euratom)
for nuclear research and training activities, consisting
of two specific programmes (one on fusion energy
research, and nuclear fission and radiation protection,
and the other on the activities of the Joint Research
Centre in the field of nuclear energy); a CIP including
innovation-related actions; and the EIT.

Option 2: Improved business-as-usual: loose inte-
gration and stand-alone simplification

In this scenario, the three currently stand-alone pro-
grammes and instruments — the FP, the innovation-
related part of the CIP, and the EIT — remain sepa-
rate and basically retain their current formats. This
means that, as under the business-as-usual option,
the next multiannual financial framework therefore
includes a framework programme of the European
Community for research, technological development
and demonstration activities composed of five spe-
cific programmes: ‘Cooperation’, ‘Ideas’, ‘People’,
‘Capacities’ and ‘Non-nuclear actions of the Joint
Research Centre’; a framework programme of the
European Atomic Energy Community (Euratom) for
nuclear research and training activities consisting
of two specific programmes (one on fusion energy
research, and nuclear fission and radiation protec-
tion, and the other on the activities of the Joint
Research Centre in the field of nuclear energy); a CIP
including innovation-related actions; and the EIT.
However, a certain measure of integration is pur-
sued as these programmes and instruments are put
together under a ‘common roof’. This means, firstly,
that the higher-level objectives of the three pro-
grammes and instruments are loosely aligned and
broadly oriented towards the achievement of the
objectives of Europe 2020 and the maximisation of
the contribution of research and innovation to the
resolution of societal challenges. However, there
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is no single overarching integrated intervention
logic covering the three programmes and instru-
ments. Secondly, loose coordination mechanisms
are established between the three programmes
and instruments and a rough division of labour is
established between them. However, the different
programmes and instruments are not tightly inte-
grated with each other in a perfectly complemen-
tary manner, leaving gaps in the support portfolio
and preventing the provision of ‘seamless support’.
Thirdly, in order to meet stakeholder demands, each
programme and instrument simplifies its own rules
and implementing modalities. However, no attempts
are made to harmonise rules and implementing
modalities across the three programmes and instru-
ments resulting in a single set of administrative
procedures.

Option 3: Horizon 2020 — establishing a ‘frame-
work programme for research and innovation’

In this scenario, the FP, the innovation-related part of
the CIP, and the EIT are combined in a single frame-
work: Horizon 2020, the framework programme for
research and innovation. The current separation
between research and innovation is fully overcome;
seamless support is provided from research to inno-
vation, from idea to market. Horizon 2020 sets out
three strategic policy objectives for all research and
innovation actions closely linked to the Europe 2020
agenda and the flagships of Innovation Union, Digital
Agenda, Industrial Policy, Resource-efficient Europe,
Agenda for New Skills for New Jobs, and Youth on
the Move: raising and spreading the levels of excel-
lence in the research base; tackling major societal
challenges; and maximising competitiveness impacts
of research and innovation. The selection of actions
and instruments is driven by policy objectives and not

by instruments. To address its aims, Horizon 2020 is
structured around three complementary and inter-
linked priorities: (i) Excellent Science, (ii) Industrial
Leadership, (iii) Societal Challenges; and two
additional parts supporting these priorities: Joint
Research Centre non-nuclear direct actions and
EIT. Horizon 2020 provides the context for a major
simplification and standardisation of implementing
modalities. The simplification concerns both funding
schemes and administrative rules for participation
and dissemination of results. The new single set of
simplified rules applies across the three blocks of
Horizon 2020, while allowing for flexibility in jus-
tified cases. The Horizon 2020 option also includes
an expanded use of externalisation of the imple-
mentation of research and innovation actions and a
greater reliance on innovative financial instruments.
As stated earlier, a separate impact assessment has
been undertaken dealing explicitly with the future
rules for participation and the reader is referred to
this staff working document.

For details on the proposal of the European
Commission on Horizon 2020, see Annex 7.

Option 4: Bring to an end EU-level R & D financing
and renationalise R & D and innovation policies

The renationalisation option consists of discontinuing
EU research and innovation programmes and spending
those funds at Member State level, either on domestic
issues or to engage in intergovernmental collabora-
tion. The complete discontinuation option, on the other
hand, which, as already mentioned, will be assessed
to a lesser extent (when assessing macroeconomic
impacts), consists of discontinuing EU research and
innovation programmes altogether, so not spending
those funds at Member State level either.



5 — Analysing the impacts and comparing

the options

5.1. How the options were compared

The four policy options identified and presented in
Chapter 4 — business-as-usual, improved business-
as-usual, Horizon 2020, and renationalisation — were
compared along a range of key parameters selected
for their relevance in assessing public intervention in
research and innovation. The comparison along these
parameters was carried out in an evidence-based man-
ner. A range of quantitative and qualitative evidence
was used, including ex post evaluations; foresight stud-
ies; statistical analyses of FP application and partici-
pation data and Community Innovation Survey data;
analyses of science, technology and innovation indica-
tors; econometric modelling exercises producing quan-
titative evidence in the form of monetised impacts;
reviews of academic literature on market and systemic
failures and the impact of research and innovation, and
of public funding for research and innovation; sectoral
competitiveness studies; expert hearings; etc.

5.2. Comparing the options
and assessing cost-effectiveness

Coherence in terms of focus and intervention logic

The business-as-usual option suffers from a lack of
clarity of focus and an underdeveloped and non-trans-
parent intervention logic, as evidenced by ex post
evaluations. The Horizon 2020 option responds best
to these concerns: it focuses on a limited number of
mutually consistent and concrete higher-level objec-
tives that are closely related to Europe 2020 (i.e. on
growth and the resolution of six societal challenges
through research, innovation, and the training and
skills development of researchers). It combines the
FP, the innovation-related part of the CIP, and the EIT
into a single framework, reduces the number of pro-
gramme pillars and funding schemes and, thereby,
facilitates the gearing of all programme components
towards the achievement of those common objec-
tives. The Horizon 2020 option is also marked by a

more developed and transparent intervention logic,
which reflects closely the breakdown of general
objectives into specific and operational objectives in
Chapter 3. The Horizon 2020 option has the support
of all types of stakeholders, who agree on the need
to orient EU research and innovation funding towards
the resolution of societal challenges and the achieve-
ment of ambitious EU policy objectives in areas such
as climate change, resource efficiency, energy secu-
rity and efficiency, demographic ageing, etc., and who
support the centring of EU research and innovation
funding around three objectives: tackling societal
challenges, strengthening competitiveness, and rais-
ing the excellence of the science base.

Critical mass, flexibility, excellence

Ex post evaluations have shown that the business-
as-usual option (and, therefore, also the improved
business-as-usual option) achieves critical mass (®),
is flexible to a certain extent, and promotes excel-
lence. Horizon 2020 goes further by enhancing
programme flexibility. 1t maintains cross-thematic
joint calls, problem-oriented work programmes pro-
moting interdisciplinary research, and the scope for
integrating emerging priorities but also strengthens
bottom-up schemes and makes work programmes
less prescriptive. The Horizon 2020 option, there-

6. The concept of critical mass is of key importance for EU research
and innovation programmes. Critical mass can be looked at from both
a programme and a project perspective: achieving critical mass at the
programme level means being able to fund a sufficiently broad portfolio
of relevant technologies (at this point in time, it is not necessarily clear
what technologies are the most promising ones for addressing each
one of the societal challenges) and, for each technology, a sufficiently
large body of complementary R & D & | projects that can build on each
other. Achieving critical mass at the project level means being able to
fund projects large enough to bring together across countries, sectors and
disciplines, all partners and complementary knowledge resources required
to achieve certain technological objectives. For example, a dedicated
study on advantages of scale and scope at the research project level has
revealed that there is an inverse U-shaped relation between project scale
and project output and that the maximum of this inverse U-shaped rela-
tion depends on the objective pursued. For some objectives, one needs
higher numbers of partners and, for some objectives, one needs smaller
numbers of partners. The results of this study are being taken account
of in the design of Horizon 2020 with, for example, less emphasis on
artificially large consortia.
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fore, responds better than the business-as-usual
and improved business-as-usual options to demands
from all types of stakeholders that funding opportu-
nities be less prescriptive and more open, with suf-
ficient scope for smaller projects and consortia, as
these allow for more innovation; that project imple-
mentation should be made more flexible; and that
the new funding programme will need both curios-
ity-driven and agenda-driven activities, working in
tandem. Horizon 2020 also enhances the promotion
of excellence. It maintains the pan-European compe-
tition for funding, as well as the screening for excel-
lence of all proposals, but allocates a larger share of
the budget to the European Research Council.

Accessibility and reach

The business-as-usual option is associated with high
administrative costs for applicants and participants
that compromise accessibility, reach, and support from
all types of stakeholders. This emerges from all FP ex
post evaluations. The Horizon 2020 option introduces
simplification and flexibility as appropriate, as well as
enhanced accessibility, extended reach, and higher
levels of support from all types of stakeholders. Due
to programme consolidation and simplification, pro-
posal preparation and project participation become
less complex and costly, there are no learning costs
associated with different procedures for different pro-
grammes, and similar sets of documents do not have
to be submitted multiple times. This results in lower
barriers to project participation and coordination. As
a result, programme accessibility is improved and
programme reach is extended. A study carried out by
Deloitte points to Horizon 2020’s potential to save
applicants and participants time and money when
preparing their proposals or administratively manag-
ing their projects (Deloitte, 2011). The Horizon 2020
option responds best to demands from all types of
stakeholders that simplification be a key priority for
any future EU funding programme for research and
innovation (see Chapter 1 for full details).

Small and medium-sized companies

As shown by ex post evaluation material, the busi-
ness-as-usual option is associated with high levels of
administrative burden. SMEs are particularly affected
by the resulting barriers to programme application
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and participation (see Box 7). At the same time, the
business-as-usual option is associated with weak
knowledge triangle coordination and this affects, in
particular, the research, research result valorisation,
and innovation efforts of SMEs, who are often unable
by themselves to move along the complete innova-
tion chain. The Horizon 2020 option consolidates and
simplifies across programmes and initiatives, making
proposal preparation and project participation less
complex and costly, and lowering barriers to project
participation in particular for SMEs. At the same time,
Horizon 2020 addresses the business-as-usual and
improved business-as-usual options’ lack of knowl-
edge triangle coordination by establishing a single
framework facilitating close coordination between
research, innovation, and researcher training and
skills development, while enabling the provision of
‘seamless’ supply-side and demand-side research
and innovation support. The Horizon 2020 option
squares best with views from SME stakeholders that
all SMEs with innovation requirements should be able
to benefit from EU research and innovation funding.

Coherence in terms of knowledge triangle
and broader horizontal policy coordination

As demonstrated by ex post evaluations, under the
business-as-usual option, knowledge triangle coordi-
nation is weak: research, innovation, and researcher
training and skills development are the subject of
three separate programmes and initiatives — the
FP, the innovation-related part of the CIP, and the EIT
— and there is little coordination between the three.
When it comes to broader horizontal policy coordina-
tion, the business-as-usual option is also very limited:
the links between, on the one hand, the FP, the inno-
vation-related part of the CIP, and the EIT, and, on the
other hand, cohesion funding and the energy, trans-
port, agriculture, etc, policies are not explicitly con-
sidered. The Horizon 2020 option responds best to
concerns about knowledge triangle and broader hori-
zontal policy coordination. A single framework con-
sisting of three complementary priorities with strong
links between them promotes close coordination
between research, innovation, and researcher training
and skills development, and ensures the provision of
‘seamless support from research to innovation, from
idea to market’. The creation under Horizon 2020 of a
priority explicitly focused on the resolution of societal
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Box 7: Assessing SME participation in EU research and innovation programmes

EU research and innovation programmes involve large numbers of SMEs

- About 11 200 SMEs (16.9 % of the total number of participating entities) participated in FP6. Some 7 000 individual SMEs
have so far participated in FP7. If current trends continue, 20 000 SMEs will have received EUR 6 billion of FP7 funding
(+ 11 % of the total) by the end of the programme. Some 14.4 % of the ‘Cooperation’ collaborative research budget
(EUR 1.77 billion) has been granted to SMEs during the first 4 years of FP7 (2007-10). SME dedicated calls are expected
to increase the EU contribution to SMEs towards the 15 % target set by the FP7 decision. Some thematic priorities such as
security achieve high levels of SME participation (> 20 %).

- Under the CIP, 137 highly innovative SMEs benefited from financial instruments/venture capital, 25 of them in the eco-
innovation sector.

CIP pilot and market replication projects aim at testing in real conditions innovative solutions that have not yet
significantly penetrated the market due to high residual risks. In the area of ICT-based services, 125 projects have been
funded to date, reaching around 530 SMEs. Regarding eco-innovation projects, almost 70 % of final beneficiaries are
SMEs. In the field of intelligent energy dissemination and information projects, SME participation is also high reaching
almost 50 %. In absolute numbers, 235 projects funded by the calls published so far, involve about 1 000 SMEs directly
and spread the results through large multiplier associations far beyond this scope.

- With regard to the helpdesk on Intellectual Property Rights (IPR), more than 2 300 SMEs have participated in awareness-
raising events and tools and more than 600 SMEs have taken part in IPR training.

About 4 000 queries on IPR coming from SMEs have been dealt with (data for the entire project from December 2007 to
February 2011).

Europe’s best performing SMEs participate

A SME profiling exercise (120 case studies) has revealed that 21.7 % of all SME participants are strategic innovators;
approximately 30 % seek exploitation opportunities and translate research results into products and services; more than
40 % conduct technology intelligence and networking activities, not being positive about marketable results. Some 34 of
the 500 fastest growing enterprises in Europe in the year 2010 participated in the FP, almost all of them several times.

Europe’s SMEs derive substantial benefits

More than 70 % of SMEs report a positive impact on their operations, processes, methods, tools or techniques; 75 % have
introduced one new technology to the company and half of the SMEs claim to have increased turnover due to their project

involvement.

SMEs are concerned

information and coaching (one-stop-shop).

SME access to EU funding is currently hampered by the fragmentation and multitude of support instruments with
varying objectives. The programming, implementation and monitoring of EU research and innovation programmes are
not synchronised and fail to provide coherent support promoting the whole chain to turn ideas and research results into
new products and services. Administrative rules and procedures are not adapted to small players, and they lack targeted

challenges aids the interaction with other policy
domains. Horizon 2020 constitutes, for these policy
domains, a single, consolidated counterpart, which
facilitates the execution of the research and inno-
vation components of ambitious sectoral agendas
such as the European Strategic Energy Technology
Plan (SET Plan). For these reasons, the Horizon 2020
option responds best to demands from all types
of stakeholders for closer knowledge triangle and
broader horizontal policy coordination.

Structuring and leverage effects

The business-as-usual option produces strong struc-
turing effects (permanent changes in the European

R & D landscape) and large leverage effects (which
concern the ability to mobilise additional amounts
of public and private research and innovation fund-
ing, see Box 8). The Horizon 2020 option maximises
these structuring and leverage effects by achieving
large-scale simplification, thereby maximising the
programme’s attractiveness to industry, science-in-
dustry linkages, and private sector crowding-in, and
through the greater use of structuring instruments
such as joint technology initiatives and joint pro-
gramming actions. At the same time, it provides
for the necessary flexibility to cater for the specific
needs of the business community.
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Innovation impacts paid to the production of project outputs and to their
dissemination and economic valorisation, in particu-

The business-as-usual option produces very strong lar since the FP aims to support Europe’s compet-

scientific and technological impacts and substantial itiveness. Horizon 2020 is designed to maximise

innovation impacts (see Box 9). Nevertheless, evalu- innovation impacts by providing ‘seamless support

ations have concluded that more attention should be from research to innovation, from idea to market’

Box 8: Leverage effects of EU research and innovation financial (and other) instruments

EU research and innovation financial instruments leverage private funding

- The Risk-Sharing Finance Facility (RSFF) is an innovative debt financing instrument jointly set up by the Commission and
the European Investment Bank that provides loans and guarantees to private companies or public institutions with a higher
financial risk profile for their research, technological development and innovation activities (RDI). Commercial banks are largely
absent from higher-risk lending for RDI investments due to its riskiness and uncertainty of repayment and this situation has
even worsened during the ongoing financial crisis. The RSFF, therefore, fills the market gap in high-risk loans for RDI activities.
As evidenced by ex post evaluations, the multiplier effect of the FP7 RSFF is expected to be 12 between the EU contribution
and the volume of loans, and over 30 between the EU contribution and the additional leveraged investment in RDI.

- CIP financial instruments supporting innovation in collaboration with the European Investment Fund (EIF) address market
gaps in equity finance, notably early-stage venture capital and access to finance for SMEs in general (through guarantees
for loan portfolios of financial intermediaries). The recent ex post evaluation demonstrates that they have acted as a
cornerstone investor in 17 venture capital funds leveraging EUR 1.3 billion of total investment in growth-oriented SMEs.
The leverage effect of this instrument, which concerns equity investments, is 6 to 1.

Other activities within EU research and innovation programmes also have a strong leverage effect on private
investments, as demonstrated by a wealth of evidence

- An extensive body of academic economic literature has demonstrated that public subsidies for R & D produce crowding-
in effects (i.e. have a positive net effect on the total availability of R & D funding, and that these crowding-in effects are
larger for collaborative research).

- An econometric analysis of Community Innovation Survey micro-data carried out by JRC in collaboration with the
Directorate-General for Research and Innovation has concluded that FP support has a crowding-in effect on the level of
companies’ R & D investments.

- These findings are confirmed by a wide range of ex post evaluations:

- the Clean Sky Joint Technology Initiative mobilises about EUR 800 million in private in-kind contributions to achieve the
single largest aeronautics research venture in Europe so far;

- the space innovation project KIS4SAT (start-ups, business support schemes, vouchers for innovation activities)
leveraged EUR 10-20 million via involvement in supporting fund raising activities;

- arecent external evaluation by the European Institute for Innovation and Technology (EIT) suggests that the overall
leverage effect of its Knowledge and Innovation Communities (KIC) funding will be between 4 and 5 to 1 (EUR 1 of EIT
funding produces EUR 4-5 of additional funding) by the end of 2013; the EIT provides, on average, up to 25 % of KIC
budgets, which leverages 75 % of supplementary investment emanating from a range of public and private sources;

- some 60 % of all surveyed FP7 health research participants stated that EU funding helped access other research
funding; 15 % of the SMEs that leveraged additional research funds did so from business angels or venture capitalists.

EU research and innovation programmes also leverage public funding

- For ERA-NETSs, the leverage effect of FP funding is close to 5, while for ERA-NET Plus, it is 2.5. More than 15 of the initial FP6
ERA-NETs achieved leverage effects of 10 and more: EUR 1 of FP funding resulted in EUR 10 of coordinated research funding.

- A survey among FP6 information society technologies programme participants (WING, 2009) showed that about two
thirds (approximately 65 %) of industry participants increased their ability to get further R & D funding not only in-house
but also (and especially for SMEs) from other EU or national sources.

- FP participation in Socio-economic Sciences and Humanities (SSH) facilitated access to additional funding in 68 % of the
projects.

- Marie Curie Actions leverage additional regional, national and international funds through the co-funding mechanism of
individual fellowships such as COFUND. The total budget of the 81 COFUND programmes selected amounts to EUR 528
million, of which only EUR 211 million is contributed by the EU.

- The Euratom SARNET-2 Network of Excellence defines joint research programmes and develops common computer tools and
methodologies for the safety assessment of nuclear power plants. With an EU contribution of just EUR 5.75 million out of a
total budget of EUR 38 million, it generates more than EUR 6 additional research funding for each EUR 1 FP funding.
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Box 9: Assessing the innovation impacts of EU research and innovation programmes

For firms, FP collaborative research projects are — more than self-financed collaborative research projects — more
focused on complex, long-term, risky exploration than short-term exploitation. Firms participate in the FP mainly to
achieve knowledge and technology-related objectives, less to achieve direct commercialisation-related objectives. FP
projects are not, and should not be, assessed as stand-alone R & D activities; they form part of a wider portfolio of R & D
projects. The FP, nevertheless, has a significant positive impact on innovation and competitiveness: FP-funded research
produces large numbers of patents, innovations and microeconomic benefits. These innovation impacts were assessed on
the basis of the following range of evidence.

Cross-cutting EC ex post evaluations of EU programmes

- For example, according to the FP5 and FP6 Innovation Impact study, a great majority of FP participants reported at
least one form of commercialisable output (new or improved processes, products, services, standards) stemming
from their FP project and a large number even recorded more than one such output; an econometric analysis
showed that the FP produces output additionality — a positive impact on the innovative sales of firms participating
in the FP; and small and medium-sized enterprises indicated the most positive results in terms of innovation in FP
projects.

For example, according to an FP6-wide survey (IDEA Consult, 2009c), industrial organisations clearly expected
commercial returns. Almost half (47 %) stated commercial returns were likely to very likely, and 60 % of this group
expected these returns within 2 years (90 % within 5 years).

Statistical and econometric analyses of Community Innovation Survey micro-data

. In collaboration with the Directorate-General for Research and Innovation, the Joint Research Centre carried out a
dedicated analysis of micro-data for 13 Member States available from the third round of the Community Innovation
Survey. Data of the fourth and fifth rounds were of insufficient quality. Through a multi-equation model, the impact of
FP funding on company R & D expenditure, research and innovation collaboration, and innovation was assessed. Key
conclusions were that:

- the FP increases total R & D investment: FP funding has a positive net effect on total company R & D expenditure
meaning that when companies receive FP support, they do not just substitute for own R & D funding;

- the FP promotes innovation: FP funding has a positive and statistically significant effect on companies’ innovative
sales and the impact is stronger for radical innovation (new to the market products) than for incremental innovation
(new to the firm products);

- the FP promotes collaboration: the positive effect of FP funding on R & D expenditure is partly due to the positive
effect of FP funding on collaboration; the FP has positive and significant effects on company collaboration, not only
at EU level (something required by the FP itself) but also at national and, more significantly, international (beyond
Europe) levels.

- In addition, Eurostat, in collaboration with the Directorate-General for Research and Innovation, carried out a dedicated
analysis of 2006 Community Innovation Survey micro-data, which confirmed the above results by showing that FP
participants collaborate more, patent more, and are more innovative than non-participants — see the figures in this box.

FP Participants collaborate more than non-participants
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NB: Data concern the manufacturing sector.
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FP participants are more innovative than non-participants
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in a number of ways: by increasing the emphasis
on research project output; by proactively support-
ing research result dissemination, demonstration,
and piloting; by strengthening support for market
take-up; by funding projects that cover a number
of stages in the innovation chain; by supporting
SME research and innovation throughout; and by
including supply as well as demand measures. This
is achieved through a number of flexible funding
schemes such as research and innovation grants;
training and mobility grants; programme co-funding
grants; grants to public procurement of innovation;
support grants; debt finance and equity investments;
prizes; and procurement. The Horizon 2020 option,
therefore, responds best to the message from
stakeholders (especially those involved in industry)
that, in terms of creating more innovation, the EU
should support all stages in the innovation chain. In
this context, there is frequent mention of the need
to include more support for closer-to-the-market
activities (such as demonstration, piloting and mar-
ket replication) and to improve the framework for
public-private partnerships.

Economic and competitiveness impact

Economic and competitiveness impacts include
impacts on GDP, productivity, exports, imports, etc. As
discussed in detail in Box 10 and Annexes 1 and 5, the
business-as-usual option produces strong economic
and competitiveness impacts, which through slightly
better innovation impacts are marginally enhanced
under the improved business-as-usual option. Under

the Horizon 2020 option, enhanced scientific, techno-
logical and innovation impacts in combination with
the aforementioned clarity of focus and high-quality
intervention logic translate into larger downstream
economic and competiveness impacts. The results for
the Horizon 2020 option of the NEMESIS economet-
ric model point to strong macroeconomic effects over
and above the business-as-usual option by 2030:
+0.53 9% for GDP, + 0.79 % for exports, and - 0.10 %
for imports. Comparing the positive effects of the
Horizon 2020 option with the negative effects of the
discontinuation option demonstrates its true added
value: by 2030, Horizon 2020 is expected to gener-
ate an extra 0.92 % (0.53 + 0.39) of GDP, 1.37 %
(0.79 + 0.58) of exports and - 0.15 9% (0.10 + 0.05)
of imports.

Social, environmental and EU policy impact

Social impacts include impacts on numbers of jobs,
employment conditions, and quality of life, impacts
on social policy. Environmental impacts include
impacts on environmental policy and direct environ-
mental impacts. EU policy impacts concern the extent
to which research results succeed in informing EU
policy design.

As discussed in detail in Annex 1, the business-as-
usual option produces strong social, environmen-
tal and EU policy impacts. As for social impacts,
according to a survey among FP5-7 project coor-
dinators working in the research theme ‘Food,
Agriculture and Fisheries, and Biotechnology’, close



to 5 % of all projects resulted directly in the cre-
ation of a new company. Some 82 % of all pro-
jects created jobs for the duration of the project
and 35 % of all projects created new jobs after
the end of the project; 38 % of all projects cre-
ated at least one permanent S&T job. According to
a Dutch FP impact study (Technopolis, 2009), ‘the
[FP’s] impact on the human research capital in the
Netherlands is considerable, with approximately
1 200 researchers in the public sector alone funded
by the FPs annually. For many research groups, this
is an important factor to guarantee the continuity
of the group’. According to an Irish evaluation of
FP6 (Forfas, 2009), 80 % of participating organi-
sations or research groups improved their ability to
attract staff or increased employment (low impact:
27 %; medium impact: 42 9%; high impact: 11 %).
Through Marie Curie Actions, the FP set a valuable
benchmark for the working conditions and employ-
ment standards of EU researchers (Annerberg et
al.,, 2010). The FP also produces indirect social ben-
efits through relevant natural sciences research.
According to an FP6-wide participation survey
(IDEA Consult, 2009c), all thematic priorities con-
tribute substantially to a better quality of life
while life sciences, genomics and biotechnology
for health, nanotechnologies and nanosciences,
knowledge-based multifunctional materials and
new production processes and devices, and food
quality and safety contribute to better healthcare.
According to a Dutch FP impact study (Technopolis,
2009), ‘societal impact is demonstrated in
domains with a strong societal mission such as
health, sustainability and food safety’. The FP also
produces indirect social benefits through social
sciences research on relevant issues. An evaluation
of FP5 and FP6 social and environmental effects
(EC, 2005) lists research on the following socially
relevant issues: human rights, social cohesion,
economic cohesion, employment, human capital
formation, public health and safety, social pro-
tection and social services, liveable communities,
culture, consumer interests, security, governance,
international cooperation, role of SMEs.

The clearest environmental impact is produced by
FP-funded environmental research. According to
an EC-commissioned evaluation of FP6 environ-
mental research (EPEC, 2008), for example, EU
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environmental research contributed to the knowl-
edge base and development of methods and tools
for environment-related policy. The study found,
for example, that at the international level, EU
research related to climate change contributed to
the International Panel on Climate Change (IPCC),
either directly, through individual researchers
involved in the IPCC review, or through references
to EU-funded projects in IPCC reports; that in the
domain of environment and health, there were
strong links with EU policy priorities, most notably
with the implementation of the Environment and
Health Action Plan 2004-10 as well as with the
implementation of European directives; that water
and soil projects played a large role in the formu-
lation and implementation of the Water Framework
Directive; and that earth observation projects had
direct impacts on policymaking through the use of
their outcomes by stakeholders such as the IPCC and
World Meteorological Organisation. Yet other kinds
of FP-funded research also produce clear environ-
mental impacts. According to an FP6-wide participa-
tion survey (IDEA Consult, 2009c), for example, the
thematic priorities ‘Sustainable development, global
change and ecosystems’ and ‘Nanotechnologies and
nanosciences’, etc., contributed to the sustainable
use or production of energy, while the thematic pri-
orities ‘Sustainable development, global change and
ecosystems’, ‘Nanotechnologies and nanosciences’,
‘Aeronautics and space’, and ‘Food quality and
safety’ contributed to the environment. National
evaluations of the FP arrive at similar conclusions.
According to an lIrish evaluation of the FP (Forfas,
2009), for example, 50 % of all projects made a
contribution to ‘improved environmental preserva-
tion or protection’. And a Swedish evaluation of the
FP (VINNOVA, 2008) found that ‘framework pro-
grammes have positive effects on the behaviour of
the research community, competitivity, jobs, requla-
tion and the environment’.

Under the Horizon 2020 option, enhanced scientific,
technological and innovation impacts in combina-
tion with the aforementioned clarity of focus and
high-quality intervention logic translate into larger
downstream social, environmental and EU policy
impacts. The results for the Horizon 2020 option
of the NEMESIS econometric model (see Box 10),
for example, point to strong employment effects
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Box 10: Assessing the macroeconomic impacts of EU research and innovation programmes

The aggregate macroeconomic impacts of an expenditure programme can be assessed by making use of a mathematical
model based on known, inferred, and assumed parameters. Over the past few years, the use of mathematical models for
the ex ante evaluation of policy effects has increased significantly within the Commission, and also at national level. For the
Horizon 2020 ex ante impact assessment, use was made of three models: NEMESIS, an OECD model and Quest III.

NEMESIS is a macroeconometric model built by a Commission-funded consortium of European research institutes under
the fifth framework programme. NEMESIS has also been used by the Commission for the ex ante impact assessment of
FP7 and to assess the macroeconomic impacts of achieving the 3 % objective, by the OECD, and by a number of French
government institutions, etc. For the Horizon 2020 impact assessment exercise, the Directorate-General for Research and
Innovation developed, in collaboration with the DEMETER consortium running NEMESIS, a number of scenarios including

the Horizon 2020, renationalisation and discontinuation scenarios. For each of these scenarios, the DEMETER consortium
produced results on GDP, exports, imports, and employment until 2030 compared with the business-as-usual scenario.
These results are presented in the figures in this box. Annex 5 provides more detail on the different NEMESIS scenarios,

the detailed and carefully considered and conservative assumptions underpinning them, and their results. The difference
between the BAU and Horizon 2020 scenarios hinges mainly on the scale of EU research and innovation funding, and on the
size of the crowding-in effect and the economic multiplier associated with the intervention. As explained in detail in the text
and in Annex 5, because of simplification and, therefore, enhanced industrial participation, and because of closer knowledge
triangle coordination and, therefore, enhanced valorisation of research results, crowding-in effects and economic multipliers
can be assumed to be higher under Horizon 2020 than under ‘business-as-usual’.

The OECD model was originally developed by Guellec and van Pottelsberghe (2004) to assess the effect of public, business and

R & D carried out abroad on the growth of total factor productivity (TFP) of industry. This model has been adapted by the Joint
Research Centre in Ispra to estimate the effects of the sixth and seventh framework programmes on the growth of total factor
productivity of the EU and associate countries. Results indicate that every EUR 1 invested by the FP generates, on average, EUR 13
in increased value added of the business sector. The impact of the FP on total factor productivity varies between countries, and
depends, among other things, on the size of the country, its industry structure and its R & D structure (business versus public).
Since these results are for FP6 and FP7, they shed some useful light on the impact of the business-as-usual option.

Simulations were also carried out using the Quest Il model developed by the Directorate-General for Economic and
Financial Affairs. This is a model used for macroeconomic policy analysis and research, and belongs to the class of New-
Keynesian Dynamic Stochastic General Equilibrium (DSGE) models. Assuming that there is a new Horizon 2020 programme,
that the EU Member States increase their investment in R & D in accordance with the Europe 2020 targets, and that they
combine this with efforts to close the high-skilled education expenditure gap, the resulting impact is an extra 2.34 % of GDP
by 2050, converging on a long-term steady-state addition of 5.64 % to GDP.
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(+ 0.21 %) over and above the business-as-usual
option by 2030. Comparing the positive effects of the
Horizon 2020 option with the negative effects of the
discontinuation option demonstrates its true added
value: by 2030, Horizon 2020 is expected to generate
an extra 0.40 (0.21 + 0.19) % employment.

Cost-effectiveness

Per euro disbursed, implementation costs are lower
under the Horizon 2020 option than under the busi-
ness-as-usual and common roof options because of
far-reaching integration, simplification and harmonisa-
tion (common rules benefit stakeholders but also lower
the Commission implementation cost), and externali-
sation. On the other hand, it is the Horizon 2020 option
that maximises the benefits. Through its close integra-
tion of research, innovation and researcher training,
the Horizon 2020 option provides the best assurance
that investments made at EU level in research projects
are fully valorised into patents and new products, pro-
cesses and services. Under the business-as-usual and
common roof options, it is conceivable that, because
of a lack of research and innovation bridging mech-
anisms and dedicated innovation support, EU-funded
research projects are unable to valorise their research
results into patents and new products, processes and
services, which would amount to considerable losses
with respect to the societal benefits that can be
expected from such research projects.

Three kinds of costs have to be taken account of with
respect to the implementation of Horizon 2020.

e Direct financial outlays from the EU budget or
from other public funds: A series of figures for
the direct financial outlays relating to each option
were used for the cost-effectiveness analysis (see
Annex 5 for full details). These included outlays
from the EU budget for 2014-20, and projected
future outlays for 2021-30. Assumptions were
also made about the growth of national funding
for research and innovation.

o Administrative costs for the Commission:
Regarding administrative costs for the
Commission of the options, a series of projec-
tions were made based on different assumptions
regarding the simplification rules regarding EU
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research and innovation funding (see sepa-
rate impact assessment of the rules for par-
ticipation). These costs were considered for
the business-as-usual/improved business-as-
usual scenarios under which the existing rules
are applied without change, and for a scenario
under which the rules are simplified — as envis-
aged for Horizon 2020. This simplification would
involve simplified cost-based funding (with sim-
plified cost eligibility criteria and single reim-
bursement rate per project), combined with a
flat rate on personnel costs for indirect costs.

o Administrative costs for applicants and partic-
ipants: An analysis was also carried out on the
effects of administrative simplification on the
costs for applicants/participants for the different
options (see separate impact assessment of the
rules for participation). These participation costs
do not consist only of ‘information requirements’
or purely administrative tasks (form filling, finan-
cial accounting, etc.), they represent the overall
effort of the beneficiaries (i.e. they also include
tasks such as developing the scientific-techni-
cal content of a proposal, adapting this content
during the negotiation phase, managing the
consortium or dealing with scientific reporting,
ethics, gender, dissemination and stakeholders
involvement at project implementation phase). It
can be seen from the separate impact assess-
ment of the rules for participation that under the
simplified rules envisaged for Horizon 2020, the
costs to participants are reduced substantially (by
around 15 % to 20 %).

As detailed above, benefits are maximised under the
Horizon 2020 option; in particular, compared with the
other options, Horizon 2020 would offer the following
improvements.

o Provide greater effectiveness by maximising struc-
turing and leverage effects through large-scale sim-
plification, thereby maximising the programme’s
attractiveness to industry, science-industry link-
ages, and private sector crowding-in, and through
the greater use of structuring instruments; max-
imising critical mass at programme and project
level; enhancing the promotion of scientific and
technological excellence and providing stronger
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benefits to SMEs notably from administrative sim-
plification and also from closer knowledge trian-
gle coordination, particularly concerning research
and innovation finance; enhancing S&T and inno-
vation impacts through the seamless support
from idea to marketable product, stronger out-
put orientation, better dissemination of research
results, clearer technological objectives, enhanced
industrial and SME participation and, thus, higher
leverage, funding of demonstration activities, and
innovation financing and support; producing larger
downstream economic, competiveness and social
impacts, as well as environmental and EU policy
impacts.

o Improve efficiency by reducing the administra-
tive costs for the Commission and reducing the
administrative burden for participants, signifi-
cantly improving accessibility.

o Offer greater coherence by enhancing the coor-
dination in the knowledge triangle and broader
policies through a single framework seamlessly
integrating research, education and innovation
aspects and explicitly defining links with other
policies, and allowing for more flexibility.

The issue of cost-effectiveness has also been taken
into account in the design of the instruments for
Horizon 2020. One of the key criteria for design-
ing the toolbox of instruments has been the need to
have a close link to the objectives and, in particular, to
increase exploitation of the results of research: new
instruments have been introduced and existing instru-
ments have been simplified. The overall number of
instruments has been reduced with a view to further
rationalising and simplifying support measures — this
should facilitate the management of projects, and the
use of harmonised rules should reduce the burden on
participants (see the cost estimates above).

Under previous EU programmes, the evaluation of
instruments has yielded important insights, and has
led to improvements (e.g. the adaptations following
the reviews of Networks of Excellence and Integrated
Projects). It is therefore envisaged that the instru-
ments of Horizon 2020 would be subject to moni-
toring and evaluation in order to ensure that the
lessons from implementation are identified and that
the instruments adapt over time to increase efficiency
and effectiveness.
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The conclusion of our assessment is that Horizon 2020
offers the greatest returns per euro invested in terms
of efficiency, effectiveness and coherence.

5.3. Choosing the preferred option

Based on the aforementioned comprehensive
in-depth comparison of the policy options, it emerges
that the Horizon 2020 option would be the most
appropriate policy option, the preferred option, to
achieve the objectives formulated in Chapter 3.
Table 1 summarises the comparison of the improved
business-as-usual, Horizon 2020, and renationalisa-
tion options with the business-as-usual option.

Compared with the business-as-usual option, the
Horizon 2020 option would have clarity of focus and
benefit from well-developed intervention logic. As in
the business-as-usual option, Horizon 2020 would
achieve critical mass at programme and project level.
At the same time, it would enhance the promotion
of scientific and technological excellence and allow
for more flexibility. Administrative costs for applicants
and participants would be reduced drastically, which
would significantly improve accessibility, in particular
for SMEs, and increase levels of support from all types
of stakeholders. Knowledge triangle and broader
horizontal policy coordination would be enhanced
through a single framework integrating, in a seam-
less manner, research, innovation, and researcher
training and skills development, and explicitly defin-
ing links with other policies. Scientific, technological
and innovation impacts would be enhanced through
the provision of seamless support from scientific
idea to marketable product, stronger output ori-
entation, better dissemination of research results,
clearer technological objectives, enhanced industrial
and SME participation and, thus, enhanced leverage,
funding of demonstration activities, and provision of
innovation financing and support. In combination with
the aforementioned clarity of focus and high-quality
intervention logic, enhanced scientific, technological
and innovation impacts would translate into larger
downstream economic and competiveness, social,
environmental and EU policy impacts.

The improved business-as-usual option would allow
for some alignment of objectives and achieve a cer-
tain measure of simplification producing positive



Table 1: Summary comparison of cost-effectiveness, efficiency and coherence of options

Dimension

Effectiveness

Improved business-as-usual

Horizon 2020 Renationalisation

competitiveness impact

Focus + ++ +(1)
Intervention logic = + +-(2)
Accessibility, reach + ++ ++(4)
SMEs + ++ ++(5)
Excellence = + -
Critical mass = = -
Structuring effect + + -
Leverage effect + 4 _
Innovation impact + ++ -
Economic and + i+ -

Social impact + -+ _
Environmental impact + ++ -
Impact on EU policy + 4+ -

Reduction of administrative + ++ ++(3)
costs

Reduction of participation + ++ ++(3)
costs

Knowledge triangle + ++ +/-(2)
coordination

Broader horizontal policy = + +/-(2)
coordination

Flexibility = + ++(3)

NB: (1) Easier to focus programmes, but more difficult to focus them on pan-European objectives; (2) in theory, easier to achieve/enhance: in practice, mixed
Member State and regional performance; (3) but reduced critical mass, excellence; (4) but reduced critical mass and ability to pool resources; (5) but reduced

access to foreign partners, capabilities, markets.

feedback effects on administrative burden, acces-
sibility, reach, structuring effects, leverage effects,
innovation impacts and downstream economic,
social, environmental and EU policy impacts.

In the case of the renationalisation option, it would be
more difficult to orient European research and innova-
tion programmes to commonly agreed objectives. In

theory, it would be easier to enhance the quality of
the intervention logic, the level of flexibility, accessi-
bility and reach, and the extent of knowledge triangle
and broader horizontal policy coordination but, in prac-
tice, this is not the case and there would be important
trade-offs. EU initiatives that fundamentally restruc-
ture the European R & D landscape would not be taken.
Research that only takes place through EU-funded
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collaborative research projects would not take place.
In the aggregate, this would compromise the return on
investment in research as scientific, technological and
innovation impacts would be reduced, which would
translate into smaller economic and competitiveness,
social, environmental and EU policy impacts.

See Annex 7 for the Commission’s communica-
tion on the Horizon 2020 legislative proposal
(COM(2011) 808 final).

5.4. Risks and risk mitigation strategies
for Horizon 2020

The various impacts estimated above are those that
can be achieved if Horizon 2020 is implemented suc-
cessfully. But these are not guaranteed. In order for
Horizon 2020 to tap its full potential, a number of
conditions have to be met and a number of risks have
to be mitigated.

o Simplification: Ongoing efforts to simplify the
administrative requirements for Horizon 2020
must be followed through (these measures are
addressed in the separate impact assessment of
the rules for participation). They will be crucial in
reducing barriers to entry, especially for small
and medium-sized enterprises and for partici-
pants from the new Member States. Thus, these
efforts should incorporate new capabilities and
ideas, and reduce the concentration of participa-
tion and the rigidity of networks. This will have
a positive impact on dissemination and valori-
sation and will also help reverse the decreas-
ing support of a sizeable share of the scientific
and innovation community who participated in
past programmes and initiatives. The results
of simplification need to be monitored closely
to ensure that measures taken are effective. A
key milestone will be the Horizon 2020 interim
evaluation planned for 2017, which will address
the key issue of programme implementation.
Simplification should be seen to be bearing fruit
by then.

o Partnership and commitment from all actors:
The Commission plays an important role when
it comes to managing Horizon 2020 and imple-
menting simplification efforts. But, it is not only
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the Commission which will determine whether
Horizon 2020 will achieve the maximum impacts.
Its success will also depend on the research
and innovation community itself — on its read-
iness to master the application and participation
procedures; on industry — on its awareness of
the opportunities offered by Horizon 2020; and
finally, on the national and regional authorities
which collaborate with the Commission to con-
struct conducive framework conditions.

o Programme management: The various manage-

ment arrangements proposed for Horizon 2020
must deliver. The Commission has successfully
managed programmes and initiatives in the past,
but it has never had to manage a programme of
such scale and such scope. Externalisation will
be scaled up, with all that it entails in terms of
locating premises, hiring staff, establishing pro-
cedures, etc. Appropriate collaboration arrange-
ments must also be put in place between the
different Directorates-General involved in imple-
menting Horizon 2020.

o Seamless support: It is one thing to draw up a

rich portfolio of flexible funding schemes that
could provide seamless support from research
to innovation and from idea to market. It is quite
another issue to make sure that these instruments
work in practice, and that appropriate transfer
mechanisms are established between the differ-
ent Horizon 2020 priorities and between different
funding schemes so as to make seamless support
a reality.

« Knowledge triangle coordination: Horizon 2020

does not encompass the full knowledge triangle
of research, innovation and education. Substantial
amounts of research and innovation funding are
disbursed through the European Structural Funds.
Horizon 2020 does not cover education policies
beyond the European Institute of Innovation and
Technology. Nor does it cover intellectual prop-
erty rights policy per se. It is, therefore, of cru-
cial importance that appropriate interfaces are
established with those Directorates-General,
policies, programmes and initiatives that concern
knowledge triangle issues outside the scope of
Horizon 2020.



Broader horizontal policy coordination: Direct
support programmes in the field of research, inno-
vation and the development of researcher skills
should be coordinated not only with other knowl-
edge triangle actors, policies, programmes and ini-
tiatives but also with sectoral actors, particularly
given the focus of Horizon 2020 on the resolution
of societal challenges. It is, therefore, of key impor-
tance that appropriate collaboration arrangements
are established with those Directorates-General,
policies, programmes and initiatives dealing with
the sectoral policies addressed by Horizon 2020
but also with, for example, industrial policy, com-
petition policy (to facilitate market entry of new
players), tax policy (to change incentives and
thereby business models and consumption behav-
jour), etc.

Member States: Critical and emerging tech-
nologies cannot be produced through EU-level
research and innovation support alone. EU fund-
ing and Member State funding have to work in
tandem. It is of critical importance that Member
States engage in smart fiscal consolidation that
ring-fences investments in research, innovation
and education and safeguards Europe’s long-
term innovation capabilities.
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o Programme responsiveness and adaptability:
Horizon 2020 will run over 7 years, a very long
period of time in the world of science, technol-
ogy and innovation. New societal challenges may
emerge, and so may new scientific disciplines,
thematic priorities, and topics. Content-related
flexibility is built into Horizon 2020. But being
able to make the correct choices at the most
appropriate moments will depend on having the
required strategic intelligence at one’s fingertips.
This means strengthening linkages with the sci-
entific community and society at large, as well
as developing a strong internal monitoring and
analytical capability.

The Horizon 2020 monitoring system can play a key
role in the mitigation of implementation risk. In view
of the implementation of Horizon 2020, this is being
revised (as explained in the next chapter). The success
of Horizon 2020, on the other hand, will have to be
judged on the basis of a thorough evaluation. This
requires an ambitious and strong Horizon 2020 evalu-
ation system matching the ambition of Horizon 2020
itself. Initiatives being taken in this regard and
explained in the next chapter have to be achieved.






6 — Evaluation and monitoring

6.1. Purpose of Horizon 2020 monitoring
and evaluation system

To achieve the objectives set out in Chapter 3, it is
vital to put in place an appropriate system for policy
and programme evaluation and monitoring.

While this system can usefully integrate some ele-
ments from the current system for FP7, it needs to
undergo a fundamental revision in order to enhance
its relevance and impact, given the ambitious pol-
icy objectives and structural diversity of the new
framework.

The new system will be strategic, comprehensive,
coherent and evidence-based, providing a strong
focus on the assessment of outputs and impacts. It
will incorporate radical innovations in the way evi-
dence is gathered and processed, notably more auto-
mated data collection mechanisms, an appropriate
data archive, external expert advice, dedicated pol-
icy research activity, and increased cooperation with
Member States and associated states, and it will be
valorised through appropriate dissemination and
reporting activities.

6.2. Outline of key principles and possible
indicators

The evaluation and monitoring system will need a
clear strategic orientation in order to cover the wide
range of activities in a consistent and coherent way.
This orientation will be the subject of a dedicated
Commission Communication. Key principles of the
system will be:

e Strategic
- In preparation for the launch of the new
framework, a comprehensive evaluation and
monitoring strategy will be developed and
agreed by all actors involved. This strategy
will ensure appropriate and systematic eval-
uation coverage of all Horizon 2020 action
lines, and will define a detailed timetable
for specific evaluation work. The strategy

will be updated annually, taking into account
new developments in the overall evaluation
context.

o Comprehensive

Three well-timed key deliverables are envisaged.

- A comprehensive interim evaluation of
Horizon 2020 and its specific programmes
not later than 2017 (3 years into the pro-
gramme), with a specific focus on the imple-
mentation so far, the quality of the research
and innovation activities under way, progress
towards the challenges and objectives set,
and recommendations for possible improve-
ments. This evaluation will also provide
valuable inputs to stimulate the debate on
the future of EU funding programmes for
research and innovation, and is expected to
contribute substantially to any forthcoming
ex ante impact assessment.

- A full-scale ex post evaluation will be carried
out in 2023 (2 years after the end of the pro-
gramme), analysing, in depth, the rationale,
implementation and impact of the activities.
The findings of this evaluation should be
taken up, where relevant, in the management
of subsequent activities.

- Annual monitoring of all components under
Horizon 2020 — both the interim and ex post
evaluations — will be carried out with the
assistance of independent external experts,
using a broad evidence base. The findings of
these evaluations will be rapidly taken into
account in the implementation and manage-
ment of Horizon 2020 or future programmes.
They will also be communicated formally to
the other institutions and to the stakeholder
community at large, in order to provide the
opportunity for a broad debate on the issues
addressed.

o Coherent
The following components are envisaged to sup-
port and complement the overall Horizon 2020
evaluations.
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- Each of the thematic or specific components
of Horizon 2020 should be submitted to
an ex post evaluation, supported by rele-
vant studies and evidence gathering, within
2 years of its completion.

- Specific evaluation studies will be carried out
by all services with management and policy
responsibilities under Horizon 2020, accord-
ing to the timetable and objectives defined
by the evaluation and monitoring strategy
(see the first point in this section).

- Cross-cutting studies will be set out in
the evaluation and monitoring strategy,
and should shed more light on issues of
transversal interest such as the quality of
research and innovation performance under
Horizon 2020, job creation, growth and the
impacts on key technologies or sectors. Also
important will be studies on the wider con-
text for research and innovation including
the relative positioning of EU research and
innovation activities, their global competi-
tiveness and emerging trends.

- The evaluation and monitoring system will
also be the basis for carrying out the ex post
evaluation of FP7 in 2015 according to the
legal requirements.

- Common templates, methodologies and indi-
cators will be adopted, as far as possible, so
as to promote comparability and coherence,
and to facilitate an aggregated overview.

- Available data will be used to calculate a
series of common key indicators. The sys-
tem of indicators to be developed will link
closely to the Horizon 2020 objectives. An
indicative outline is given in Table 2. Clear
results targets will be set for each indica-
tor — for example, X patent applications, or
Y publications in high-impact journals, EUR 1
million funding.

More details are provided in the legislative finan-
cial statement of the Horizon 2020 proposal
(COM(2011) 809 final, pp. 86-102).

o Evidence based
At the centre of the Horizon 2020 evaluation
and monitoring approach will be a powerful data
gathering and processing capacity with the fol-
lowing features.

Focused on throughput, output and impact:
It will be essential to develop the tools for
assessing progress towards objectives, pro-
ject quality, output and impact of activities,
but in a way that does not overburden pro-
gramme participants: an integrated IT infra-
structure and dedicated and automated data
collection mechanisms (e.g. online forms
and templates for periodic progress reports)
will aim to significantly reduce this burden.
Furthermore, the comprehensive ex ante
evaluation of all funding activities should be
mirrored by a new system for an independ-
ent review of project quality. In addition, the
information gathered during and at the end
of projects, notably regarding publications
and patenting, should be validated and com-
plemented by information on other forms
of outputs and deliverables to capture the
potential impact of Horizon 2020 activities in
a broad sense. This development work should
examine the possible use of novel solutions
such as unique researcher identifier.
Supported by an appropriate data archive:
Experience from recent framework pro-
gramme evaluations has clearly demon-
strated the paramount importance of a
comprehensive system for collecting all kinds
of timely and relevant data for the evalua-
tion and monitoring process. For FP7, CORDA
provides a wide range of relevant data,
which are all retrieved from the application,
negotiation and reporting processes without
any additional burden on the applicant. The
principles of this successful approach will be
used for the development of a corresponding
Horizon 2020 evaluation and monitoring data
archive. The main challenges will be the need
to systematically integrate, automate, and
validate a much broader range of activities
under one common IT architecture and the
need to integrate additional information on
outputs and outcomes (see previous point).
Supported by expert advice: The internal
efforts by the respective evaluation func-
tions should be supported by a reference
board of independent evaluation experts and
users. This reference board should monitor
the development and implementation of the



Horizon 2020 evaluation strategy and moni-
toring, and provide expert advice and strate-
gic guidance on the further development of
the system.

- Supported by a dedicated research activ-
ity: A specific research effort in the field of
science of research and innovation policy will
be launched to develop innovative new eval-
uation methods and appropriate IT tools. The
key objective of this initiative is to stimulate
the development of novel methodologies for
the evaluation of research and innovation
activities, notably through the use of web
based data and services. At the same time,
this activity should both deepen and widen
the, so far, rather limited expert community
in this area.

- Supported by increased cooperation with
Member States and associated states:
While networking across the Commission
services involved is essential to ensure an
efficient and coherent evaluation and mon-
itoring approach, it is equally important to
step up the efforts to connect with actors
at national and regional level. Not only will
the research and innovation portfolio include
a growing number of instruments for which
evaluation activities at different levels should
be envisaged, but there is also an increas-
ing need to put evaluation work at EU level,
and at national or regional level, into mutual
context. To this end, a European research
and innovation evaluation network will be
created, evolving notably from the experi-
ences gained over the last decade with the
EU RTD evaluation network. This reorganisa-
tion should reflect the enlarged scope of the
Horizon 2020 activities and provide the basis
for a substantially increased cooperation with
Member States and associated states.

Valorised through appropriate dissemination
and reporting

Transparency of the evaluation process is a key
element of an overall strategy for full account-
ability. Building on the positive experiences of
recent years, the evaluation and monitoring
system will include the following elements in
particular.
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The aforementioned key indicators will be
analysed in annual Horizon 2020 moni-
toring reports, which will present key data
and indicators on the implementation of
Horizon 2020. These reports will essentially
draw on the information available through
the Horizon 2020 evaluation and monitoring
data archive.

Progress on the implementation of the eval-
uation and monitoring strategy will also be
communicated in an annual Horizon 2020
evaluation report, which will present the key
findings from evaluation activities recently
completed, the key features of the ongoing
evaluation studies, and the planning for eval-
uation work in the near future.

A dedicated Horizon 2020 evaluation and
monitoring website will present all relevant
material and should develop into an active
tool to stimulate the exchange on evaluation
activities for research and innovation pro-
grammes across Europe.
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AND MONITORING

Table 2: Objectives and Indicators of Horizon 2020

OBJECTIVE

Strengthen Europe’s science
base

Indicator(s)

European Research Council:

- Share of publications from ERC funded projects which are among the top 1% highly
cited

- Number of institutional policy and national/regional policy measures inspired by ERC
funding

Future and Emerging Technologies:

- Publications in peer-reviewed high impact journals

- Patent applications in Future and Emerging Technologies

Marie Curie actions on skills, training and career development:
- Cross-sector and cross-country circulation of researchers, including PhD candidates

European research infrastructures:

- Research infrastructures which are made accessible to all researchers in Europe and
beyond through EU support

Boost Europe’s
industrial leadership
and competitiveness

Leadership in enabling and industrial technologies:
- Patent applications obtained in the different enabling and industrial technologies

Access to risk finance:
- Total investments mobilised via debt financing and Venture Capital investments

Innovation in SMEs:

- Share of participating SMEs introducing innovations new to the company or the market
(covering the period of the project plus three years)

Increase the contribution
of research and innovation
to the resolution of key
societal challenges

- Publications in peer-reviewed high impact journals in the area of the different Societal
Challenges

- Patent applications in the area of the different Societal Challenges

- Number of EU pieces of legislation referring to activities supported in the area of the
different Societal Challenges

Provide customer-driven
scientific and technical
support to Union policies

- Number of occurrences of tangible specific impacts on European policies resulting from
technical and scientific policy support provided by the Joint Research Centre

- Number of peer reviewed publications

Help to better integrate
the knowledge triangle

- Organisations from universities, business and research integrated in KICs

- Collaboration inside the knowledge triangle leading to the development of innovative
products and processes
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Annex 1: Past achievements and lessons learned

This annex aims to provide an overview of the out-
puts, effects and impacts achieved by the Framework
Programmes for research and technological devel-
opment and demonstration activities (FP), the
Competitiveness and Innovation Programme (CIP), and
the European Institute of Technology and Innovation
(EIT). As required by the Commission’s Impact
Assessment Guidelines (EC, 2009b), past FP achieve-
ments were discussed at length in the April 2005 ex
ante impact assessment accompanying the proposal on
FP7. In order to avoid duplication, this annex focuses, as
far as the FP is concerned, in the first place, on evidence
produced since that date. For this reason, the evidence
following pertains to FP6 and FP7 in particular.

Summary of past achievements
and lessons learned

The different programmes integrated into the com-
mon strategic framework for research and innovation
— the FP, the CIP and EIT — have achieved large
impacts in the course of their history.

FP achievements

The FP has involved large numbers of top (A-team)
EU and extra-EU researchers in thousands of first-
rate, mixed (firms, universities, research institutes),
cross-border projects carrying out excellent, often
interdisciplinary, collaborative research on a very
wide range of topics. In the absence of EU funding,
these projects would not have been carried out, or
would have been postponed or scaled down in finan-
cial terms, in terms of scope and ambition, or in terms
of the number of partners involved.

The FP has facilitated the training and pan-European/
extra-European mobility of researchers, enhanced the
quality of doctoral training (including through indus-
trial doctorates), added to the research capabilities of
participating institutions, and formalised and oriented
the R & D and innovation processes of, in particular,
small organisations (e.g. SMEs), young organisations
(e.g. start-ups), and organisations from new Member
States and candidate countries.

The FP has produced new knowledge embodied in
large numbers of influential (because highly-cited)
(co-)publications and enhanced the development of
new products and processes; the development and
use of new tools and techniques; the design and test-
ing of models and simulations; the production of pro-
totypes, demonstrators, and pilots; and other forms
of technological development.

The FP has generated large numbers of patents and
enabled participants to increase their turnover and
profitability, raise their productivity, increase their mar-
ket share, obtain access to new markets, reorient their
commercial strategy, improve their competitive position,
enhance their reputation and image, and reduce com-
mercial risk. In addition, the results of FP direct and indi-
rect actions have supported EU-level policy formulation.

The FP’s positive impacts on innovation have trans-
lated, down the line, into large-scale positive macro-
economic, social and environmental impacts.

The FP has produced so-called structuring effects:
durable changes in the EU research and innovation
landscape. If it were not for the FP, the European
Research Council, promoting excellence across Europe,
would not have been created; the EU would then have
been left with a landscape of compartmentalised
national research councils, but would have had no
funding mechanism to promote EU-wide competition
for funds and to encourage higher scientific quality in
frontier research. As a result of the Marie Curie Actions,
the EU has created the right framework for research-
ers’ careers and the free movement of knowledge. The
EU leads in the creation and use of research infra-
structures of pan-European importance: as a result
of EU leadership, for the first time, a pan-European
strategy on research infrastructures (the so-called
ESFRI roadmap) has been developed and is now
being implemented. Collaborative research projects,
international cooperation actions, mobility actions,
and research infrastructure actions have generated
durable, cross-sectoral, interdisciplinary research and
innovation networks across Europe as well as with the
world’s most dynamic and fastest growing research
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nations that have survived after the end of EU funding.
European Technology Platforms and ERA-NETs have
served as useful focusing devices that have helped
stakeholders identify and explain their R & D needs
jointly, easing the process of developing mutually sup-
portive policies at EU and Member State levels. Joint
technology initiatives have focused and aligned key
actors in their respective areas, serving as a support to
develop coherent sectorial strategies. Article 185 and
joint programming initiatives have achieved a better
coordination of R & D in Europe and supported a more
coherent use of resources.

CIP achievements

According to a recent final evaluation of the EIP com-
ponent of the CIP, the programme is performing well
and on track to achieve the levels of activity antici-
pated in the CIP decision and ex ante impact assess-
ment. Surveys carried out under the evaluation have
demonstrated the utility of the programme (it directly
meets identified needs) and its European added
value. The evaluation found that existing financial
instruments are supporting a substantial number
of SMEs and administered efficiently, and that most
innovation-related actions are seen as well-focused
and appropriate. The final evaluation issued several
recommendations, mostly aimed at expanding the
existing activities launched within the current EIP and
making them more comprehensive and consistent.
The eco-innovation funding scheme for first appli-
cation and market replication projects within the EIP
helped a number of enterprises to bring their innova-
tive goods to the market.

The ICT policy support programme component of CIP
has been able to bring Member States together to test
deployment of innovative ICT applications at real-scale
in several important policy areas. These actions aimed
at stimulating demand and facilitating the formation
of markets in areas with high untapped potential, such
as cross-border e-health services. They also helped to
reduce fragmentation of markets for innovative ICT
products and services, slow consensus and standardi-
sation processes, lack of interoperability, diverging leg-
islation and national practices. However, it is still too
early to identify whether this potential is being real-
ised as most pilots were launched in 2008 or later, and
most are still grappling with midterm implementation.

AND LESSONS LEARNED

The ICT-PSP is complimentary to the initiatives of FP7,
especially in supporting interoperability and attract-
ing a broader constituency (i.e. public authorities) to
facilitate the uptake of technologies (Eureval, 2009,
Pogorel et al,, 2009).

EIT achievements

The main achievements of the EIT since the estab-
lishment of the EIT headquarters in April 2010 have
been primarily in setting up its own structure and
the development of each Knowledge and Innovation
Community (KIC) as a single legal entity led by a
Chief Executive Officer. The EIT also set up the EIT
Foundation in September 2010 in the Netherlands as
a new, flexible financing tool to leverage philanthropic
funds in support of educational and entrepreneur-
ial activities bringing the EIT and its KICs closer to
European society.

While European research and innovation programmes
have been successful, there are important lessons to
be learned from the past, from stakeholder feedback,
and from analytical studies. Research, innovation
and education should be addressed in a more coor-
dinated manner and in coherence with other policies
and research results better disseminated and val-
orised into new products, processes and services. The
intervention logic of EU support programmes should
be developed in a more focused, concrete, detailed
and transparent manner. Programme access should
be improved and start-up, SME, industrial, EU-12
and extra-EU participation increased. Monitoring and
evaluation need to be strengthened (for details, see
Section 3).

Detailed evidence on past achievements
The FP achieves a vast reach

Through thousands of contracts, the FP reaches tens
of thousands of participants from a variety of sec-
tors, from a large number of EU and non-EU coun-
tries, and from a wide range of disciplines.

The case of collaborative research is illustrative.
Collaborative research constitutes the largest
component of the framework programme. It
accounted for 70 % of the budget under FP6 and



Table 3: The changing features of FP shared-cost research actions

FP2-EU-12 | FP3-EU-15 | FP4-EU-15 | FP5-EU-15 | FP6-EU-25 | FP7-EU-27
Indicators
1987-1991 | 1990-1994 | 1994-1998 | 1998-2002 | 2002-2006 | 2007-2013
Definitive Definitive Definitive Definitive Definitive Partial
data data data data data data*
No. of projects 2779 3292 2949 6709 3110 2455
No. of participations (000) 13 18 21 41 40 25
Averag(.e no. of participations 47 56 7 6.2 13 10
per project
Average no. of different
Member States per project 3 35 42 37 6 6
Average EU funding
per project (€000) 1202 1218 1160 1405 3928 4069
Average EU funding
per participation (€000) 256 218 165 200 283 578

Source: Directorate-General for Research and Innovation.
* Partial FP7 data (to 1.2011).

accounts for 64 % of the budget under FP7. A statis-
tical analysis performed on shared-cost action par-
ticipation data (’) across FPs shows that the FP funds
large numbers of projects bringing together different
types of participants from all Member States as well
as from other countries.

o The FP funds thousands of research projects
and participations with critical mass: From FP2
to FP5, the growth in the collaborative research
budget was accompanied by increases in the
number of collaborative research projects (from
2 779 in FP2 to 6 709 in FP5) and participations
(from 13 000 to 41 000). As from FP6, more
emphasis was put on achieving a ‘critical mass’
of resources within a project: fewer projects
were funded but they were of a greater size than
before. The average number of participations per
project doubled (from 6.2 to 13) and the average

7. The statistical analysis was performed on the framework programmes
participation data extracted from the central FP contract management
database, CORDA. The shared-cost, collaborative-research actions filter
was applied, which implies that, in FP6, only Integrated Projects, STREPs
and Networks of Excellence data were considered. The scope of data
varies from one FP to another, as the FP instruments and rules for partici-
pation evolved and the labels attached in the databases to FP participants
also changed. This makes the data difficult to analyse, and the compar-
ison required certain regrouping of data. Moreover, the incomplete data
on participants’ SME status is a major drawback of FP databases. This
situation improved for FP7 reporting.

Commission funding per project increased by
278 %, from EUR 1.4 million to EUR 3.9 million.
The average EU funding per participation also
increased from EUR 200 000 to EUR 283 000.
FP7 appears to maintain this trend towards
larger projects with higher funding per project
and per participation (Table 3).

e FP research funding and participations are

allocated in a balanced manner to different
types of research actors: Available shared-
cost action data show an increasingly balanced
allocation of funding and participations to the
different types of research actors: business
enterprises, research centres, and higher edu-
cation institutions. Business enterprises initially
accounted for the largest share of funding and
participations. Research centres and higher
education institutions gradually increased their
shares over time. FP7 appears to have stopped,
and even reversed, in terms of both, funding and
participations, the decline in business enterprise
participation (Figures A1.1 and A1.2).

e« FP collaborative research actions involve a

significant number of SMEs: SMEs accounted for
19.1 % of FP7 shared-cost action participations
so far and 15.8 % of FP7 shared-cost funding
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Figure A1.1: How is FP funding shared between the main research actors?

(% of FP funding received by type of participant)
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Source: Directorate-General for Research and Innovation.

(*) Partial FP7 data (to 1.2011).

Figure A1.2: How is FP participation shared between the main research actors?

(% of FP participations by type of participant)
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Source: Directorate-General for Research and Innovation.

(*) Partial FP7 data (to 1.2011).

disbursed so far (only Member States). Among
‘private for profit’ participants (mainly business
enterprises), SMEs accounted for 49.5% of
participants and 45.1 % of funding. For shared-
cost actions, the 15 9% SME participation target
appears to be achieved.

The FP succeeds in attracting and supporting
highly performing SMEs. Some 34 of the 500
fastest growing enterprises in Europe in the year

2010 had participated in the FP, almost all of
them several times.

The FP brings together participants from a large
number of countries: EU Member States, asso-
ciated countries and third countries — no less
than 243 countries participated in FP6 including
27 EU Member States, 5 associated countries,
3 candidate countries and 108 third countries



Table 4: FP6 and FP7 participation and funding by country

Member States

Candidate
Countries

countries

Associated

Third Countries

Countries

AT - Austria
BE - Belgium

BG - Bulgaria

CY - Cyprus

CZ - Czech Republic

DE - Germany

DK - Denmark

EE - Estonia

ES - Spain

FI - Finland

FR - France

EL - Greece

HU - Hungary

IE - Ireland

IT - Italy

LT - Lithuania

LU - Luxembourg

LV - Latvia

MT - Malta

NL - Netherlands

PL - Poland

PT - Portugal

RO - Romania

SE - Sweden

S| - Slovenia

SK - Slovakia

UK - United Kingdom
JRC

Total Member States
HR - Croatia

IS - Iceland

MK - Former Yugoslav Republic of Macedonia
TR - Turkey

Total Candidate Countries
CH - Switzerland

IL - Israel

NO - Norway

Total Associated Countries
US - United States

AU - Australia

CA - Canada

JP - Japan

CN - China

IN - India

BR - Brazil

RU - Russian Federation

Rest of the world
Total

No
1.208
1.645

187
102
582
7.089
1.096
146
2915
902
5.007
1434
594
447
4344
131
73
89
37
2.562
944
683
237
1.692
310
155
5.146
148
39.757
63
64
33
194
354
1.380
493
770
2.648
113
58
66

16
224
66

92
263

1.186
44.991

Participations

%
2,68%
3,66%
0,42%
0,23%
1,29%

15,76%

6,48%
2,00%
11,13%
3,19%
1,32%
0,99%
9,66%
0,29%
0,16%
0,20%
0,08%
5,69%
2,10%
1,52%
0,53%
3,76%
0,69%
0,34%
11,44%
0,33%

0,14%
0,07%
0,43%
0,79%
3,07%
1,10%
1,71%
5,89%
0,25%
0,13%
0,15%
0,04%
0,50%
0,15%
0,20%
0,58%

2,64%

FP funding
mln € %
323 | 265%
470 | 384%
25 | 019%
15 | 0,12%
91 | 075%
2338 | 19,14%
303 | 248%
21 017%
716 | 586%
264 | 216%
1572 | 1287%
322 | 264%
99 | 081%
119 | 098%
L139 | 933%
15 | 0,13%
16 | 0.13%
12 | 010%
5 | 004%
827 | 677%
141 | 116%
125 | 103%
281 023%
533 | 437%
54 | 045%
210 017%
1583 | 12,95%
29 | 024%
11.176 | 91,49%
8| 007%
18 | 015%
30 0,02%
310 025%
60 = 0,49%
336 | 275%
147 | 120%
211 | 173%
695 | 569%
11 009%%
30 0,02%
21 001%
1| 000%
28 | 023%
9 | 0,08%
120 009%
39 1 032%
153 | 125%
12216

Participations
No %
737 | 26%
1157 | 41%
127 1 05%
68 | 02%
306 | 11%
4450 | 159%
577 1 21%
87 | 03%
865 | 31%
1897 | 68%
680 | 24%
2856 | 102%
282 | 10%
321 0 11%
2824 | 101%
74 03%
310 0%
33 0%
25 0 0%
1659 | 59%
465 | L17%
429 | 15%
220 | 08%
1062 | 38%
197 | 07%
92 | 03%
3130 | 112%
84 | 03%
24735 | 88,2%
510 02%
30 0 01%
20 1 01%
129 | 05%
230 | 08%
1023 | 36%
335 0 12%
439 | 16%
1863 | 66%
141 05%
621 02%
59 1 02%
20 01%
109 | 04%
83 | 03%
56 0.2%
151 1 05%
548 | 2,0%
28057 |

55

FP funding
mln € %
275 | 27%
417 | 42%
17 | 02%
16 | 02%
63 | 06%
1852 | 185%
239 | 24%
18 02%
284 | 28%
654 | 65%
257 | 26%
1096 | 11,0%
59 0 06%
1210 12%
932 | 93%
12 01%
10 01%
6. 01%
4. 00%
673 | 67%
108 | 11%
116 | 12%
38 . 04%
415 | 42%
44 04%
19 1 02%
1255 | 126%
26 | 03%
9027 | 904%
11 01%
11 01%
30 00%
27 0 03%
53 05%
404 | 40%
135 | 14%
172 . 17%
723 72%
19 | 02%
20 00%
1. 00%
1 00%
15 3 0,1%
18 1 02%
110 01%
281 03%
91 | 09%
9989

Source: Directorate-General for Research and Innovation.
(*) Partial FP7 data (to 1.2011).
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from all continents. After the Member States and
associated countries, the so-called BRIC countries
(Brazil, Russia, India, China) accounted for most
FP participations and funding (Table 4).

The FP brings together participants from a
large number of regions: FP6 funding reached
256 of the 271 EU-27 Member State regions
(NUTS 2 level), from Crete and Cyprus in the
South to Lapland (Finland) in the north and
from the Algarve (Portugal) to the Black Sea
(Romania).

The extent of involvement in the FP of
individual EU Member States, associated
countries, and EU regions is in line with
their economic and research capabilities:
FP collaborative research funding is awarded
on the basis of scientific excellence, not nation-
ality; large economies with large research
capabilities like Germany, France, Italy and the

ACHIEVEMENTS

AND

LESSONS LEARNED

United Kingdom therefore account for the high-
est share of both FP funding and participations
(Table 4, Figure A1.3). The opposite is true for
smaller and new Member States, which do not
have the research capabilities to absorb large
amounts of FP funding. The statistical analysis
shows that there is a very strong correlation
(0.98) between the magnitude of FP funding
received by a Member State and the size of its
economy.

The same pattern is replicated at regional
level: FP participations and funding are con-
centrated in regions where research activities
are concentrated. The top regional recipients
of FP funding are the well-known European
centres of scientific excellence and innovation
performance, including northern Italy, Bavaria,
Oxfordshire, Rhone-Alpes and capital regions
such as London, Madrid and fle-de-France
(Figure Al.4).

Figure A1.3: Involvement in FP7 is aligned with a country’s scientific performance and research capabilities
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e Small and new EU Member States and their
regions participate more intensely and bene-
fit more from the FP than their research and
economic capabilities and scientific and tech-
nological performance would suggest: When
ranking Member States in terms of their share
of FP participation or funding divided by their
share of EU GDP, European researchers or GERD,
smaller Member States tend to receive more
funding and account for more participation than

Figure A1.4: Top 25 regional recipients of FP6 funding
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their economic performance and research capa-
bilities could suggest (Figures AL1.5 and A1.6).

At regional level as well, peripheral and less
research-intensive regions obtain much more FP6
funding per euro of research investment (GERD) than
more research-intensive regions. This is particularly
true for EU-10 regions, which obtain up to five times
more than their research investment would suggest
(Figure Al.7). In conclusion, it could be put that FP

® % FP6 funding/% Total regional GERD
% FP6 funding/% researchers
% FP6 funding/% Total regional GDP

Figure A1.5: New Member States participate more intensively in FP7
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