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1. Introduction to D2-2: objectives of the research carried out
under WP2
WP2 covers six Innovation Union commitments:
Commitment 4. Delivering the European Research Area where the aim is to promote
measures to remove obstacles to mobility and cross-border cooperation in research (studied by:
Fulvio Castellacci, TIK).
Commitment 5. Construct the priority European Research Infrastructures (studied by:
Arkadiusz Michał Kowalski, WERI-SGH)
Commitment 6. EU Research and Innovation Programmes (studied by: Tomasz Napiórkowski
WERI-SGH)
Commitment 7. SMEs in Research and Innovation Programmes (studied by: Valentina
Vučković, EIZ (EFZG) and Nevenka Čučković, EIZ (IRMO)
Commitment 8. Strengthen the science base for policy making through JRC; Forum on FLA
(studied by: Marzenna Anna Weresa & Grzegorz Michalski (WERI-SGH)
Commitment 9. Set out EIT strategic agenda (studied by: Adam Karbowski, WERI-SGH)
During the WP2 implementation it was decided that Commitment #4 will be integrated into the WP1
as it is strictly related to the tasks performed under this WP. Therefore, Deliverable D2-2 covers 5
Commitments of the Innovation Union, i.e. Com. # 5, #6, #7, #8, #9.
The specific objectives of this stage of research carried out under the WP2 have been:
an assessment of the state of implementation of Innovation Union Commitments #5-#9,
identifying the impact of Commitments # 5-#9 on innovation in Europe.
Research conducted during the second year of the project’s implementation was directed towards
exploring if the policy actions that have been taken to implement the Commitments #5-#7 and assess
what are expected direct impacts or measurable results of these policy instruments.
As this project is aimed at the identification of the impact of the commitments individually, the results
achieved so far are also presented below on by-commitment basis.
In this revised version of D2-2 the study on the impact of each Innovation Union Commitment is
preceded by a short explanation of changes that have been introduced into the previous version in
response to comments made by the reviewers and by EC experts during the Validation workshop
held on November 24, 2017 in Brussels. We express our gratitude for this feedback, which helped us
to improve our analyses.
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2. Commitment 5. Construct the Priority European Research
Infrastructures (responsible partner: SGH - WERI)
by Arkadiusz Michał Kowalski, SGH - WERI
Changes introduced in the revised version of Commitment 5
•

•

•

•

•

As the direct objective of Commitment 5 is the completion or at least initiation of 60% of
priority ESFRI infrastructures, Section 2.2 refers to this problem, proving that Commitment
5 objective has been fulfilled.
Highlighting that the type of data that are available for research infrastructures are
financial statistical data on allocation of funds (data on actual spending are not available)
to the projects implemented by research infrastructures in the framework of FP7 (part
INFRA) and Horizon 2020, which may be delivered by country, and by year, for 2007-2016
period (Section 2.3). It was explained that these data are delivered by the National Contact
Point for Research Programmes of the European Union in Warsaw, however, the primary
source for these data is E-Corda database. In the Conclusions (Section 2.5) it was
concluded that there are no standardised databases for research infrastructures available.
Statistical data, especially these concerning output of the research infrastructures, are
very fragmented and in most of the cases missing. Moreover, research infrastructures in
particular disciplines of science differ significantly with respect to the size and costs or
the way of functioning and reporting, making them incomparable to each other. The
international nature of many research infrastructures makes it impossible to assign any
data (other than some financial data connected to EU framework programs) to a particular
country, as these infrastructures act as supranational networks of many entities.
Involvement of huge number of actors, with application of different rules, practises, and
organisational solutions (regarding for example access to research infrastructure, using
the research results, or reporting) makes it also impossible for most of the infrastructures
to collect output data (like number of patents, publications, and citations) that would
allow to measure such variables like research productivity, etc.
Deepening an analysis on one of the biggest challenges for measuring the impact of RIs
on innovation, which is the scarcity of statistical data on the performance of RIs, with
reference to the new literature – Mayernik et al. (2017, citation from pp. 1342-1343), who
state that:
“the central methodological challenge for research infrastructure metrics is the lack of
consistent and sustainable ways to gather the underlying data. Nontextual research
resources are, at best, cited and referenced inconsistently within the scientific literature.
Typically, however, infrastructural resources, such as data sets, software, and facilities,
have not been cited or referenced at all in past scientific studies. The robust tools that
have supported the development of the bibliometric and informetric disciplines – such as
Dialog, the WoS, and Scopus – do not yet exist for the collection and analysis of metrics
for most research infrastructures. (...)
No single tool yet provides indexing that includes citations to software, facilities, or other
types of research infrastructures. The WoS's “Cited Reference Search” capability has
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•

•

•

•

•

limited utility when looking for references to research infrastructure, because such
references, if provided at all, have traditionally been given in the methods or
acknowledgments sections of published literature, not in reference lists. Studies of
research infrastructure metrics thus face similar, if not greater, challenges as studies of
acknowledgments. Acknowledgments require notoriously labour-intensive datagathering procedures given their nature as unstructured textual statements. (…)
Thus, citations and acknowledgments for research infrastructures do show up in the
scholarly literature, but in inconsistent and hard-to-analyse ways. (...) Without citations to
uniquely identify data, it is difficult, if not impossible, to develop tools to measure the
impact such resources and infrastructures have within the communities they belong to,
or to understand the spread of that impact to broader scientific communities.” (Section
2.4.1).
Similar problem was reported by D. Bailo et al. (2017), who, focusing on the Research
Infrastructure “European Plate Observing System (EPOS)”, which was included in the
European Strategy Forum on Research Infrastructures (ESFRI) Roadmap, analyse the
mapping of solid earth data and research infrastructures to Current Research Information
Systems (CERIF). The Authors try to answer the question how to integrate multiple sources
that provide access to data and services at different levels (e.g. national, regional or local),
presenting the following data characteristics: (a) they are usually scattered over Europe,
(b) they often use community specific standards, (c) data, services and results of a
discovery action are seldom standard, and depend upon the local technologies. Finally,
the Authors find out that “CERIF related software developed by the many initiatives at
European level is hard to find in some cases. Software is scattered across different public
repositories like github, google code, and others and there is no central place to go to
search for software”. (Section 2.4.1)
Additionally, the studies (Chabbi, Loescher 2017; Chabbi, Loescher, Dillon 2017; Loescher,
Kelly, Lea 2017) were referred to, showing that Environmental Research Infrastructures
remain a largely untapped scientific resource, as the management of the data, data
products and services they provide lacks the coordination among stakeholder groups,
and this creates inefficiencies in data collection, funding and management. On the other
hand, the Paper of Buddenbohm et al. (2017) was presented, with focus on digital
humanities and related ESFRI projects, stating that despite documentation and reusability
of software being recognised as good scientific practice, the infrastructure and services
necessary for software are still in their infancy. (Section 2.4.1)
Deeper explanation of the research infrastructures role in enhancing partnerships and
cooperation, taking into account the complexity of realizing the projects in partnership
(with reference to Cilliers, 1998), as increasing complexity of scientific processes makes
partnership a key success factor for research infrastructures, which need to pool people
and resources in order to achieve technological critical mass (Section 2.4.1).
Conducting an analysis on the increasing technical complexity of the research projects,
growing together with the rise of so called data-intensive science approach, which
highlights the importance of investment into collecting and preparing massive amounts
of data (with reference to C. Bizer, T. Heath, T. Berners-Lee, 2009, and A. Rauber 2012). As
providing digital collection and preservation of research data requires sophisticated
information networks, it is a massive task requiring to pool resources if European research
infrastructure are to be able to capture and maintain usable series of data processing
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•

•

•

•
-

-

-

routines and modules (Section 2.4.1).
Providing with an example of developing the protocols that may help to create databases
with comparable data from multiple research infrastructures, presented by Firbank et al.
(2017). This refers to large-scale ecological research, which requires data that can be
linked across sites in order to better understand earth system processes (as stated by L.
Guo, H. Lin (2016). The need for developing the protocol is connected with the fact that
the study of ecosystem processes over multiple scales of space and time is often best
achieved using comparable data from multiple sites. Traditionally, long- term ecological
observatories have often developed their own data collection protocols. This problem
was addressed by Firbank et al. (2017) by proposing a set of ecological protocols suitable
for widespread adoption by the ecological community, which can benefit from a more
consistent approach to data collection within the resources available at most long-term
ecological observatories (Section 2.4.1).
Better explanation of the network additionality (which turned out to be the most common
type of additionality experienced by all types of the users of research infrastructures), with
reference to Hantrais (2005), as the membership in research infrastructures allows the
single researcher to become part of a larger network, pooling information and
broadening disciplinary perspectives. In this way, collaborative work produces synergy
and helps to make sense of complexity and diversity. However, with reference to
European Environmental Research Infrastructures (RI), the findings of Huber et al. (2017),
are presented: “network operation is usually a cumbersome aspect of these RIs facing
specific technological problems related to operations in remote areas, maintenance of
the network, transmission of observation values, etc. Robust inter-connection within and
across these networks is still at infancy level and the burden increases with remoteness
of the station, harshness of environmental conditions, and unavailability of classic
communication systems, which is a common feature here. Despite existing RIs having
developed ad-hoc solutions to overcome specific problems and innovative technologies
becoming available, no common approach yet exists.” (Section 2.4.2).
Referring to the Horizon 2020 in-depth interim impact assessment (European
Commission 2017), especially providing data for target values and progress achieved so
far for key performance indicators related to the reinforcement of European RIs (Section
2.4.2).
European Commission Unit B4 – Research Infrastructures was contacted on 19 August
2017, and Deliverable D2.1 (literature review) and D.2.2 (empirical research) were
submitted.
The latest literature (published in 2017) was studied and conclusion derived from these
studies have been included in the revised version. They include the following papers:
Bailo D., Ulbricht D., Nayembil M.L., Trani L., Spinuso A., Jeffery K.G. (2017). Mapping solid
earth Data and Research Infrastructures to CERIF., Procedia Computer Science, 106, pp.
112-121.
Buddenbohm S., Matoni M., Schmunk S., Thiel, C. (2017), Quality Assessment for the
Sustainable Provision of Software Components and Digital Research Infrastructures for
the Arts and Humanities, Bibliothek Forschung und Praxis, 41(2), pp. 231-241.
Chabbi A., Loescher H.W. (2017), The Lack of Alignment among Environmental Research
Infrastructures May Impede Scientific Opportunities, Challenges, 8(2), p. 18.
Chabbi A., Loescher H.W., Dillon M. (2017), Integrating environmental science and the
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-

-

-

-

economy: Innovative partnerships between the private sector and research
infrastructures, Frontiers in Environmental Science, 5, p. 49.
European Commission (2017), Commission Staff Working Document. In-depth Interim
Evaluation of Horizon 2020, SWD(2017) 220 final, Brussels, 29.5.2017.
Firbank L.G., Bertora C., Blankman D., et al. (2017), Towards the co‐ordination of terrestrial
ecosystem protocols across European research infrastructures, Ecology and evolution, 7,
pp. 3967–3975.
Huber R., Beranzoli L., Fiebig M., Gilbert O., Laj P., Mazzola M., Paris J.-D., Pedersen H.,
Stocker M., Vitale V., Waldmann C. (2017), Common solutions for power, communication
and robustness in operations of large measurement networks within Research
Infrastructures, EGU General Assembly Conference Abstracts, 19, p. 15166.
Loescher H.W., Kelly E., Lea R. (2017), National Ecological Observatory Network:
Beginnings, Programmatic and Scientific Challenges, and Ecological Forecasting, in:
Chabbi A., Loescher H.W., (Eds), Terrestrial Ecosystem Research Infrastructures: Challenges
and Opportunities; CRC Press, Taylor & Francis Group: Boca Raton, FL, USA.
Mayernik M.S., Hart D.L., Maull K.E., Weber, N.M. (2017), Assessing and tracing the
outcomes and impact of research infrastructures, Journal of the Association for
Information Science and Technology, 68(6), pp. 1341-1359.
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2.1.

Introduction

Following the Report delivered on 31/12/20151, which investigated the rationale, definitions, and
theoretical background for analysing main areas of impact of the Innovation Union Commitment 5
“Construct the priority European Research Infrastructures”, this paper provides an empirical analysis
of the EU investments in research infrastructures (RIs), and their importance for the innovativeness
of the economy. The objective of the study is to assess the state of Commitment 5 implementation,
analyse the EU financial allocations to RIs, as well as to evaluate their impact on innovation. As found
out in the theoretical study from 31/12/2015, the main problems behind the Commitment 5 are:
fragmentation of European investments in RIs (material or financial aspect), and weak cooperation
and interactions among research teams within and between different disciplines of science
(intangible or interpersonal aspect). Corresponding two factors: pooling resources, and enhancing
partnerships, were recognised as crucial for achieving critical mass needed to operate RIs, taking into
account their high complexity (technical, scale and costs) and increasing capital-intensity of modern
research. According to the conducted theoretical analysis, the fragmentation of investments in RIs
prevents created infrastructures to reach a critical mass indispensable for breakthrough research
activities. These findings form a rationale to apply in this Report the research method based on
statistical analysis of data on financial allocations of European funds in RIs. In particular their leverage
effect is analysed, i.e. how they mobilize additional spending from other sources (like national
budgets or private investments), which is important for reducing the negative impact of
fragmentation of the European innovation system. Another finding from the theoretical study from
31/12/2015 was the listing of possible measures that may be potentially used for analysing an impact
of research infrastructures. However, it was found out that the relevant statistical data are not publicly
available, so most of data may be collected only through a direct research involving RIs. This gave a
reason to design a survey research, based on self-designed questionnaires, realized in the period
November – December 2016 on the sample of 150 coordinators and 400 users of RIs, with the
application of Computer Assisted Telephone Interview (CATI) and Computer Assisted Web Interview
(CAWI) methods. Next, the method of statistical analysis of the results of this survey research is
applied, which forms the basis to conduct the evaluation of how RIs enhance cooperation and
stimulate innovation environment in Europe. It is important to note that the survey research, based
on self-designed questionnaires, was conducted not only for the purpose of analysing Commitment
5, but also Innovation Union Commitment 32 “Roll out global research infrastructures”, because of
strong interdependences and complementarities between both commitments.
Commitment 5 of the Innovation Union states that:
“By 2015, Member States together with the Commission should have completed or launched
the construction of 60% of the priority European research infrastructures currently identified by
the European Strategy Forum for Research Infrastructures (ESFRI). The potential for innovation
of these (and ICT and other) infrastructures should be increased”. 2

1

A.M. Kowalski, (2015), Commitment 5. Construct the Priority European Research Infrastructures (responsible
partner: SGH-WERI), in: Castellacci F., Gulbrandsen M., Thune T.M., Kowalski A.M., Napiórkowski T., Vučković V.,
Čučković N., Weresa M.A. Karbowski A. (2015), D2.1 Literature Review and Data Collection, Workpackage 2, I3U
Project Deliverable D2.1, 31/12/2015, pp. 12-34.
2
European Commission (2010), Communication from the Commission to the European Parliament, the Council,
the European Economic and Social Committee and the Committee of the Regions, Europe 2020. Flagship
This project has received funding from the European
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From the above text of the Commitment 5 we can see that it deals with RIs from two perspectives:
on the one hand, it focuses directly on those RIs, which were identified by ESFRI, and on the second
hand, it encompasses all RIs (ICT and other) in the European Union, not necessarily pointed out by
ESFRI. Correspondingly, the analysis conducted in this Report reflects both perspectives:
1) it evaluates the state of Commitment 5 implementation, regarding direct objective of
completion or at least initiation of 60% of priority ESFRI infrastructures,
2) it focuses on all RIs in Europe, going beyond ESFRI roadmaps, with twofold statistical analysis
of:
a) available financial data on investments in RIs, i.e. allocation of funds to the projects
implemented by RIs in the framework of FP7 and Horizon 2020 (part INFRA),
b) data from survey research involving the sample of 150 coordinators and 400 users of RIs,
allowing for evaluation of the impact of RIs on innovation ecosystem in Europe.
The structure of this Report follows the above-indicated thematic areas, which are crucial for
empirical analysis of Commitment 5. Hence, Section 1 focuses on analysing the number of priority
ESFRI RIs that were planned, and implemented, Section 2 analyses available statistical financial data
related to the projects realized by RIs under EU framework programs, whereas Section 3 presents the
results of survey research conducted in the framework of I3U project on coordinators and users of
RIs, as the source of data allowing to assess an impact of Commitment 5 on European innovation.

2.2.

Evaluation of the state of Commitment 5 implementation

The detailed clarification on which RIs are in question in the Commitment 5 is provided in the
document describing this Commitment:
“The European Strategy Forum on Research Infrastructures (ESFRI) has identified 44 key new
research infrastructures (or major upgrades of existing ones) to be developed over the next 10
years. Six projects have been added to this list in the current update of the ESFRI Roadmap”.
Therefore, the direct assessment of the state of implementation of the Commitment 5 should answer
the question if 60% of 50 RIs (that were on ESFRI Roadmap when Innovation Union flagship project
was adopted in 2010) were created or at least initiated by 2015. ESFRI Roadmap is a tool used for
systematic strategic planning of large research infrastructures in the European Union. The first
roadmap was created in 20063, and afterwards, there were three major ESFRI roadmaps updates: in
20084, 20105, and 20166. Innovation Union’ Commitment 5 sets up a direct plan to create or at least
start the construction of 44 RIs from ESFRI Roadmap 2008, plus additional 6 RIs added in ESFRI
Initiative. Innovation Union, COM(2010) 546 final, SEC(2010) 1161, Brussels, 6.10.2010.
3
European Strategy Forum on Research Infrastructures (2006), European Roadmap for Research Infrastructures.
Report 2006, Luxembourg: Publications Office of the European Union.
4
European Strategy Forum on Research Infrastructures (2008), European Roadmap for Research Infrastructures.
Report 2008, Luxembourg: Publications Office of the European Union.
5
European Strategy Forum on Research Infrastructures (2011), Strategy Report on Research Infrastructures.
Roadmap 2010, Luxembourg: Publications Office of the European Union.
6
European Strategic Forum for Research Infrastructures (ESFRI) (2016), Strategy Report on Research
Infrastructures. Roadmap 2016, Science and Technology Facilities Council.
This project has received funding from the European
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Roadmap 2010. Data on these RIs, with breakdown on different scientific disciplines and current
stage of their implementation, is provided in Table 1.
Table 1. Number of priority RIs identified in ESFRI Roadmaps 2008 and 2010 (stated in the
Commitment 5 of the Innovation Union)
Under
Not
Total
construction
initiated
Social Sciences and Humanities
4
1
0
5
Environmental Sciences
5
1
4
10
Energy
1
4
2
7
Biological and Medical Sciences
7
4
2
13
Materials and Analytical Facilities
2
4
0
6
Physical Sciences and Engineering
1
4
3
8
e-Infrastructures
1
0
0
1
Total
21
18
11
50
42%
36%
Total (%)
22%
100%
78%
Source: Internet-based data collection (involving mostly websites of RIs from ESFRI Roadmaps 2008 and 2010),
with research assistance of Aldona Zdrodowska, SGH-WERI.
Field of science

Operational

As it can be seen from Table 1, 78% of priority RIs listed in ESFRI Roadmap in 2008 and 2010 are
constructed or at least are in the construction phase, and this data indicates positive implementation
of Commitment 5 in terms of the number of RIs to be developed (target goal was 60%). However,
only 42% of RIs are in operational phase, and 36% are under construction, whereas 22% were
abandoned or their construction has not been still initiated.

2.3.

Financial allocations to research infrastructures

This section of the report focuses on the analysis of statistical data concerning the projects
implemented by RIs in the framework of FP7 and Horizon 2020 programs (part INFRA), and related
financial allocations of funds (data on actual spending are not available). These data, received from
the National Contact Point for Research Programmes of the European Union in Warsaw , are in fact
the key data available for research infrastructures in Europe. The primary source of these data is ECorda database, used by the National Contact Point for Research Programmes of the European
Union. First research problem is to investigate if projects realized by RIs under EU framework
programs mobilize additional spending from other sources (like national budgets or private
investments), which plays a substantial role in reducing the negative impact of fragmentation of the
European innovation system. This may be examined by calculating leverage effect, which, according
to the definition proposed by J.N. Ferrer and M. Katarivas7, represents all additional funds from third
parties, public or private, which are mobilised by the EU budget funds. In other words, leverage effect
shows how many EUR spending from other sources were generated by 1 EUR spending from the EU
framework programs (Table 2).

7

J. N. Ferrer, M. Katarivas (2014), What are the effects of the EU budget: Driving force or drop in the ocean?, CEPS
Special Reports, 86.
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Table 2. Financial allocations to the projects co-financed from FP7 and Horizon 2020 (part
INFRA)
Financing from EU
Project total budget
Leverage effect
part INFRA (EUR)
(EUR)
FP7 Ad Hoc 2007-2013
965 611
2 915 877
3,02
2007
290 374 607,86
9 338 170 347,94
32,16
2008
397 300 554,16
14 695 221 154,54
36,99
2009
9 599 808
261 246 688
27,21
2010
332 017 163
13 270 737 661,04
39,97
2011
258 446 268,92
8 334 309 891,04
32,25
2012
196 290 485,61
6 041 768 194,18
30,78
2013
44 300 000
5 685 830 659
128,35
Overall FP7 2007-2013
1 528 328 887,55
57 627 284 595,74
37,71
H2020 Ad Hoc 2014-2020
400 000
729 515
1,82
2014
230 450 300,50
5 558 223 553,03
24,12
2015
195 952 759,51
4 051 045 013,84
20,67
H2020 INFRAIA 2014-2015
160 601 006,38
4 208 666 195,10
26,21
Overall H2020 (until 05.2016)
587 404 066,39
13 818 664 276,97
23,52
Own calculations based on data received from the National Contact Point for Research Programmes of the
European Union in Warsaw.
Years

Data from Table 2 demonstrate that the EU framework programs, part INFRA, played a very positive
role in pooling resources, which helps to reduce the negative impact of fragmentation of the
European research policy. In particular, projects realized by RIs under EU framework programs
involved huge investments of funds from other sources:
•

1 EUR spending from FP7 (part INFRA) involved on average 37.7 EUR total spending on cofinanced projects,

•

1 EUR spending on RIs from H2020 (until May 2016) was connected with 23.52 EUR of total
spending on realized projects.

Another research problem undertaken in this Section is the geographical distribution of EU funds
spending on RIs, allowing to draw some conclusions on their impact on economic cohesion in the
European Union, in particular building European Research Area (ERA). The analysis is conducted
separately for FP7 and Horizon 2020. Data on EU member states’ share in FP7 part INFRA allocations,
are presented in Table 3.
Total FP7, part INFRA, allocations in the EU amounted to 1 380 271 281 EUR, allowing to finance 4
503 project participations, with average funding of 306 523 EUR per single organisation. However,
strong differentials in the financial allocations between 15 old EU member states (often referred to
as Western Europe) and 13 countries, which joined the EU in the XXI century (often referred to as
Central and Eastern Europe – CEE), are observed. The total funding from FP7 in EU15 amounted to 1
296 839 654 EUR, and was about 15.5 times higher than FP7 spending in EU13, which equalled to 83
431 627 EUR. The contributing factors were: about 6 times higher number of participants (3 862 in
EU15 versus 641 in EU13) in FP7 co-financed projects, and about 2.6 higher average funding for
individual participant (335 795 EUR in EU15 versus 130 159 EUR in EU13). However, the differences
between WE and CEE are smaller, but still considerable, when we control financial allocations per
www.i3u-innovationunion.eu
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number of R&D personnel (full-time equivalent – FTE) employed in particular countries. In this case,
the financing from FP7 (part INFRA) per R&D employee is about 1.9 higher in old EU member states
(571 EUR in EU15 versus 297 EUR in EU13).

Table 3. Financial data concerning the distribution of FP7, part INFRA, in the EU countries
Average EU
Total
Total R&D
financing for
financing
personnel,
Country
the
from FP7 per
average 2007participant (in
R&D
2013
EUR)
employee
Germany
273 838 510
679
403 297
552 661
495
UK
272 716 645
629
433 572
353 468
772
France
204 083 016
479
426 061
396 896
514
Italy
139 968 448
431
324 753
228 098
614
Netherlands
115 407 117
365
316 184
105 500
1 094
Spain
73 040 835
328
222 685
212 399
344
Sweden
44 620 552
167
267 189
78 617
568
Greece
37 222 145
163
228 357
37 998
980
Denmark
34 670 705
92
376 855
55 870
621
Finland
30 203 445
119
253 810
55 207
547
Poland
25 644 694
142
180 596
82 145
312
Belgium
23 323 429
134
174 055
62 010
376
Austria
19 895 795
106
187 696
60 010
332
Ireland
15 669 242
73
214 647
20 847
752
Hungary
14 396 594
106
135 817
31 784
453
Czech Republic
12 285 024
80
153 563
54 465
226
Portugal
10 779 978
87
123 908
45 970
235
Bulgaria
5 497 782
59
93 183
17 179
320
Romania
5 252 836
64
82 076
29 618
177
Cyprus
4 715 628
25
188 625
1 256
3 754
Slovenia
4 463 986
39
114 461
13 255
337
Estonia
2 479 385
22
112 699
5 462
454
Croatia
2 342 746
19
123 302
10 574
222
Lithuania
2 047 114
22
93 051
11 701
175
Slovakia
1 985 713
26
76 374
16 935
117
Latvia
1 912 685
22
86 940
5 742
333
Luxemburg
1 399 792
10
139 979
4 836
289
Malta
407 440
15
27 163
1 142
357
EU15
1 296 839 654
3 862
335 795
2 270 387
571
EU13
83 431 627
641
130 159
281 258
297
Total UE
1 380 271 281
4 503
306 523
2 551 645
541
Source: own elaboration based on data from EU Contact Point, Warsaw, and data from Eurostat Statistical
Database [file: rd_p_persocc] for the number of researchers (full-time equivalent – FTE).
Total
financing
from FP7 (in
EUR)

Total number
of financed
national
participants

It is worth to add that also organisations from non-EU countries participate in the EU framework
programs, with the most noticeable example of EFTA countries (Switzerland, Iceland and Norway).
However, as it may be expected, most of the investments take place in the EU member states. As the
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www.i3u-innovationunion.eu
Page 14 of 190
Union’s Horizon 2020 research and innovation
programme under grant agreement No 645884.

D2-2 | State of Implementation and Direct
Impact Assessment- revised version
total financial allocations in FP7 (part INFRA) amounted to 1 528 321 724 EUR (with 5292 financed
participations), the EU member countries with 1 380 271 281 EUR had a 90.3% share in the total
budget.
Than analysis of Horizon2020 (part INFRA) allocations in the UE countries is presented in Table 4
(covering the period until 30.05.2016).
Table 4. Financial data concerning the distribution of Horizon2020, part INFRA, UE countries
(data until 30.05.2016)

Germany
France
UK
Italy
Netherlands
Spain
Sweden
Greece
Finland
Austria
Belgium
Denmark
Poland
Czech Republic
Ireland
Hungary
Portugal
Romania
Slovenia
Cyprus
Bulgaria
Estonia
Slovakia
Croatia
Lithuania
Latvia
Malta
Luxemburg

Total
financing
from
Horizon2020
(in EUR)
108 080 931
79 332 593
69 934 840
61 516 161
46 603 255
33 263 794
27 951 728
20 598 710
16 268 019
14 105 554
12 389 796
7 941 246
7 086 081
6 228 027
6 183 037
5 332 119
5 328 698
2 441 682
1 909 876
1 362 362
1 294 091
959 215
811 125
694 065
558 642
502 229
142 500
86 875

214
161
186
151
114
124
49
56
43
31
42
23
33
34
23
22
37
15
10
5
11
6
9
7
6
5
2
1

Average EU
financing for
the
participant (in
EUR)
505 051
492 749
375 994
407 392
408 800
268 256
570 443
367 834
378 326
455 018
294 995
345 272
214 730
183 177
268 828
242 369
144 019
162 779
190 988
272 472
117 645
159 869
90 125
99 152
93 107
100 446
71 250
86 875

EU15

509 585 237

1 255

EU13

29 322 014

Total UE

538 907 251

Country

609 496
418 243
406 410
248 804
126 197
200 550
83 998
46 914
51 249
68 710
73 283
59 748
113 853
65 439
28 912
37 088
47 678
31 361
14 546
1 257
20 878
5 630
17 593
10 336
11 157
5 655
1 418
5 418

Total
financing
from H2020
per R&D
employee
177
190
172
247
369
166
333
439
317
205
169
133
62
95
214
144
112
78
131
1 084
62
170
46
67
50
89
101
16

406 044

2 475 606

246

165

177 709

336 209

87

1 420

379 512

2 811 815

192

Total number
of financed
national
participants

Total R&D
personnel,
average 20042015

Source: own elaboration based on data from EU Contact Point, Warsaw, Poland and Eurostat Statistical
Database [file: rd_p_persocc] for the number of researchers (full-time equivalent – FTE).

Until 30.05.2016, the total budget of Horizon 2020, part INFRA attained 538 907 251 EUR for EU
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member states, with 1 420 financed projects’ participations (and average allocation of 379 512 EUR
per participating organisation). This amounts to 91.7% of total allocations, which were at the level of
587 404 066 EUR, with the biggest share of EFTA countries (35 261 244 EUR or 6%) among non-EU
countries. Similarly to the cross-country distribution of FP7 spending, there are strong geographical
differentials in the financial allocations under Horizon 2020, part INFRA. Participants from EU15
attracted 509 585 237 EUR, which was about 17.4 times more than in case of applicants from EU13
(29 322 014 EUR). Analysis of data from Table 4 demonstrates that two factors contributed to this
pattern: 7.6 times less number of participants from EU13 (165 in EU13 versus 1 255 in EU15), and 2.3
times lower average allocation per individual participant (correspondingly 406 044 EUR versus 177
709 EUR). Like in FP7, the differences between EU15 and EU13 are smaller, but still substantial, when
we control Horizon2020 (part INFRA) allocations per number of R&D personnel working in particular
countries. In this case, the EU funding per R&D employee is about 2.8 lower in CEE (87 EUR in EU13
versus 246 EUR in EU15, with average value of 192 EUR for the whole European Union).
When we analyse the cross-country distribution of funding from the EU framework programs in a
dynamic perspective, we can observe that the differences in the financial allocations under part
INFRA between EU15 and EU13 increased between 2007-13 and 2014-May2015 periods, with respect
to the following indicators:
•

the share of EU15 in the EU allocations in all member states increased from 94% in FP7 to
94.6% in Horizon2020, with EU13 share dropping from 6% in FP7 to 5.4% in Horizon2020,

•

the share of the number of participants from EU member states increased for EU15 from
85.8% in FP7 to 88.4% in Horizon2020, with EU13 share dropping from 14.2% in FP7 to 11.6%
in Horizon2020,

•

the average level of EU funding per R&D employee, which for EU15 was 1.92 times higher in
FP7 in comparison to EU13, and respectively 2.83 higher in case of Horizon2020.

The above identified trends show strong discrepancies in the EU framework programs’ financial
allocations between Western European and CEE countries, which may contribute to increasing the
innovation gap between EU member states. From this perspective, there is a strong challenge for the
future EU research and innovation policy to address European Research Area (ERA) as a “priority
objective for facilitating growth and economic, social and cultural development in the EU, as well as
scientific excellence and cohesion between the Member States, regions and societies”8.

2.4.
The impact of research infrastructures on European innovation
– findings from empirical research, including the survey research
This Section contains the results of two surveys, based on self-designed questionnaires, conducted
with the application of Computer Assisted Telephone Interviewing (CATI) and Computer Assisted
Web Interview (CAWI) methods in the period November – December 2016 by market research
institute Indicator. The first survey research addressed the coordinators of European RIs [N=150 RIs
coordinators], registered in database MERIL, as well as European RIs and global research
infrastructures (GRIs) indicated by the European Strategy Forum on Research Infrastructures (ESFRI)

8

European Commission (2013), Report from the Commission to the Council and the European Parliament,
European Research Area Progress Report 2013, COM(2013) 637 final, Brussels, 20.9.2013.
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and a Group of Senior Officials (GSO) on Global Research Infrastructures. The second survey was
conducted among participants taking part in projects financed from FP7 INFRA and H2020 INFRA
budgets, referred to as users of RIs [N=400 RIs users].

2.4.1. Results of survey research conducted on coordinators of research
infrastructures
The survey research was conducted on the group of 150 coordinators of RIs, according to the selfdesigned questionnaire presented in Appendix 1. Information on the types of surveyed RIs is
provided in Table 5, with the application of the following typology of RIs:
1. Single-sited RIs, which are infrastructures with a single resource at a single location. They are
usually large scale facilities, which creation is strongly associated with construction works,
large buildings and extremely expensive equipment.
2. Distributed RIs, functioning as a network of distributed resources, which typically are multinational associations of geographically-separated distinct entities that jointly perform,
facilitate or sponsor basic or applied scientific research.
3. Virtual research RIs, which provide the service electronically and allow new forms of
cooperation among scientists, who may work together, regardless of their geographical
location.
Table 5. Types and number of RIs coordinators that took part in the survey research [N=150
RIs coordinators]
Type
Single-sited
Distributed
Virtual
Hybrid/mixed model
Total

Number

Percent

96
33
19
2
150

64%
22%
13%
1%
100%

Source: data for Tables 5-11 derived from survey on 150 RIs coordinators. Statistical analysis conducted on SPSS by
Grzegorz Michalski, SGH-WERI.

Most of the respondents coordinate single-sited RIs (96 RIs or 64%), followed by distributed RIs (33
RIs or 22%) and virtual RIs (19 RIs or 13%), with remaining 2 coordinators (1%) representing RIs
characterised by hybrid/mixed model. These findings are consistent with the theoretical Report
delivered on 31/12/2015, which presented the results of the literature review on RIs in Europe.
Specifically, this Report referred to the results of a survey research conducted from March 2006 to
March 2007 on 598 organisations by the European Commission (The Research Infrastructures unit
within DG Research) and European Science Foundation9, according to which most of the analysed
research infrastructures (63%) were single-sited, while 25% were working as distributed facilities, and
9

European Commission/European Science Foundation (2007), Trends in European Research Infrastructures,
Analysis of data from the 2006/2007 survey, https://ec.europa.eu/research/infrastructures/pdf/survey-reportjuly-2007_en.pdf#view=fit&pagemode=none [last accessed: 14 July 2015].
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12% were virtual.
As found out in the theoretical Report delivered on 31/12/2015, one of the biggest research
challenge in evaluating the impact of RIs on economy is to select the indicators that would be suitable
for the measurement of the effects of research infrastructures, and to collect relevant statistical data,
which are usually not publicly available. Generally, it is difficult to identify and quantify RIs impact in
conventional commercial terms as this type of investment brings a broad range of long-term social
and economic benefits that are not captured by official statistics. The information on the specific
measures which are considered by RIs coordinators as important for evaluating the RIs’ research
performance and/or productivity is indicated in Table 6.
Table 6. Specific measures considered as important for RIs research performance and/or
productivity evaluation, by type of RIs (in %) [N=150 RIs coordinators]
Measure
Number of publications
Number of publications citations
Number of PhD degrees
Number of consulting contracts
Number of licenses sold
Number of patents
Number of patent citations
Other

Singlesited

Distributed

Virtual

85%
69%
59%
50%
30%
21%
10%
0%

91%
70%
61%
45%
36%
21%
9%
6%

84%
63%
32%
47%
42%
21%
11%
0%

Hybrid/
mixed
model
100%
50%
50%
50%
50%
50%
0%
0%

Total
87%
68%
56%
49%
33%
21%
10%
1%

Source: data derived from survey on 150 RIs coordinators. Statistical analysis conducted on SPSS by Grzegorz Michalski,
SGH-WERI.

Table 6 shows that there is no a clear consensus between RIs coordinators on how to evaluate
research performance and productivity of infrastructures. The measures that were indicated by more
than half respondents were: number of publications (87%), number of publications citations (68%),
and PhD degrees granted by RIs (56%). However, it must be noted that although these categories of
indicators are potentially appropriate for measuring direct impact of infrastructures on innovation,
corresponding statistical data are very fragmented and in case of many RIs missing. This finding is
supported by the results of the conducted survey research, in which very few RIs coordinators were
able to deliver data related to RIs performance for years 2007-2015 (Question 21 in the questionnaire
in Appendix 1, which in fact was the only question in the survey posing great difficulties for
respondents, and left mostly unanswered). Actually, the rate of responses to the question connected
with delivering statistical data related to particular indicators is presented in Table 7.
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Table 7. The number and share of RIs, which delivered statistical data related to the
functioning and performance of RIs [N=150 RIs coordinators]
Measure

RIs, which delivered
complete data for the
whole 2007-2015
period
Number
Share
15
10%
0
0%
0
0%
0
0%
2
1%
0
0%

RIs, which delivered
data only for some
years

Total: RIs, which
delivered any data

Number
Share
Number
Share
Number of publications
21
14%
36
24%
Number of publications citations
0
0%
0
0%
Number of patents
9
6%
9
6%
Number of patent citations
0
0%
0
0%
The number of PhD degrees
3
2%
5
3%
The number of users
2
1%
2
1%
Number of R&D projects
0
0%
0
0%
0
0%
implemented
R&D spending
0
0%
0
0%
0
0%
Private co-financing of the R&D
0
0%
0
0%
0
0%
projects implemented
Operational costs
0
0%
0
0%
0
0%
Source: data derived from survey on 150 RIs coordinators. Statistical analysis conducted on SPSS by Grzegorz Michalski,
SGH-WERI.

Table 7 confirms general scarcity of data related to the functioning and performance of RIs. The most
well-known information is related to the indicator on the number of publications, as in this case
altogether 36 RIs coordinators (or 24%) were able to deliver annual data for at least some years in
the 2007-2015 period. However, it seems that there is no practise in the RIs to use bibliometric
methods to measure the research performance, as no respondent was familiar with the number of
RIs-related publications’ or patents’ citations. General recommendation from this survey research is
that the European Union should put more stress into monitoring the results of financial spending on
RIs, in particular demand the delivery of annual statistical data on selected group of indicators from
coordinators of RIs co-financed from European funds. It should be also underlined that long-term
perspective should be adopted in the monitoring model as the development of RIs is a long-lasting
process and in many cases, the impact will be observed in decades rather than years.
The findings presented above are supported by Mayernik et al. (2017), who state that:
“the central methodological challenge for research infrastructure metrics is the lack of consistent
and sustainable ways to gather the underlying data. Nontextual research resources are, at best,
cited and referenced inconsistently within the scientific literature. Typically, however,
infrastructural resources, such as data sets, software, and facilities, have not been cited or
referenced at all in past scientific studies. The robust tools that have supported the development
of the bibliometric and informetric disciplines – such as Dialog, the WoS, and Scopus – do not
yet exist for the collection and analysis of metrics for most research infrastructures. (...)
No single tool yet provides indexing that includes citations to software, facilities, or other types
of research infrastructures. The WoS's “Cited Reference Search” capability has limited utility
when looking for references to research infrastructure, because such references, if provided at
all, have traditionally been given in the methods or acknowledgments sections of published
literature, not in reference lists. Studies of research infrastructure metrics thus face similar, if
not greater, challenges as studies of acknowledgments. Acknowledgments require notoriously
labor-intensive data-gathering procedures given their nature as unstructured textual
statements. (…)
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Thus, citations and acknowledgments for research infrastructures do show up in the scholarly
literature, but in inconsistent and hard-to-analyze ways. (...) Without citations to uniquely
identify data, it is difficult, if not impossible, to develop tools to measure the impact such
resources and infrastructures have within the communities they belong to, or to understand the
spread of that impact to broader scientific communities.”10
Similar problem was reported by D. Bailo et al. (2017), who, focusing on the Research Infrastructure
“European Plate Observing System (EPOS)”, which was included in the European Strategy Forum on
Research Infrastructures (ESFRI) Roadmap, analyse the mapping of solid earth data and research
infrastructures to Current Research Information Systems (CERIF). The Authors try to answer the
question how to integrate multiple sources that provide access to data and services at different levels
(e.g. national, regional or local), presenting the following data characteristics :
a)
they are usually scattered over Europe,
b)
they often use community specific standards,
c)
data, services and results of a discovery action are seldom standard, and depend upon the
local technologies.
Finally, the Authors find out that “CERIF related software developed by the many initiatives at
European level is hard to find in some cases. Software is scattered across different public repositories
like github, google code, and others and there is no central place to go to search for software” .
Additionally, the studies showed that Environmental Research Infrastructures remain a largely
untapped scientific resource, as the management of the data, data products and services they
provide lacks the coordination among stakeholder groups, and this creates inefficiencies in data
collection, funding and management. On the other hand, Buddenbohm et al. (2017) focus specifically
on digital humanities and related ESFRI projects, stating that despite documentation and reusability
of software being recognised as good scientific practice, the infrastructure and services necessary for
software are still in their infancy. This paper provides with some recommendations to archive
software and make it available for future use.
Information on the opinions of RIs coordinators on the effect of the EU funding from framework
programs is provided in Table 8.
Table 8. The effects of the EU funding from framework programs, by type of RIs (%) [N=150
RIs coordinators]
Effect
Integration of European researchers, from both academia and
industry, ensuring their optimal use and joint development
Increased efficiency and productivity of researchers
Defining workflows and ensuring coordination, harmonization,
integration and interoperability of data, applications and other
services with other research infrastructure initiatives
The use of open standards and interoperability in data and
computing services

Singlesited

Distri
buted

Virtua
l

Hybrid
/
mixed
model

Total

91%

85%

100%

100%

91%

90%

88%

95%

100%

90%

88%

82%

89%

50%

86%

85%

88%

84%

50%

85%

10

M.S. Mayernik, D.L. Hart, K.E. Maull, N.M. Weber (2017), Assessing and tracing the outcomes and impact of
research infrastructures, Journal of the Association for Information Science and Technology, 68(6), pp. 1341-1359
(citation from pp. 1342-1343).
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Addressing societal challenges with a global dimension, for example
climate change or ageing of society
Better managing, preserving and computing with big research data
Enhancement of the technical architecture of RI
Focus on policies, models and solutions for data and knowledge
handling, including access, preservation and management, and
protection of sensitive data and sample
Wider interaction with end-users (especially industry and SMEs)
Developing synergies and complementarities between different
actions undertaken by RI
Wider access provision to RI for potential users
Change in data management, including possible open access to data
The development of Regional Partner Facilities
Fostering the potential for innovation by reinforcing the partnership
with industry
Enlargement of the number of member/partner organizations
Human capital development, e.g. through trainings

74%

79%

74%

50%

75%

70%
74%

73%
79%

95%
68%

100%
50%

74%
74%

69%

73%

84%

100%

72%

73%

58%

89%

50%

71%

72%

76%

53%

50%

70%

72%
60%
43%

61%
64%
82%

42%
58%
89%

50%
50%
100%

65%
61%
58%

54%

48%

79%

.

55%

39%
44%
44%

85%
55%
30%

68%
47%
53%

50%
50%
50%

53%
47%
42%

Faster adoption of best practices
Economies of scale and saving of resources due to the optimization
of implementation and operation through the common
28%
36%
21%
.
29%
development of components and solutions
Source: data derived from survey on 150 RIs coordinators. Statistical analysis conducted on SPSS by Grzegorz Michalski,
SGH-WERI.

Data from Table 8 shows that according to the opinions of RIs coordinators, the most important
effect of the EU funding from framework programs is stronger integration of European researchers,
from both academia and industry, ensuring their optimal use and joint development. This finding is
important in the light of the outcomes of the theoretical Report delivered on 31/12/2015, according
to which enhancing partnerships and cooperation plays a crucial role in stimulating innovation
processes. RIs positive role in this area is especially valuable taking into account the complexity of
realizing the projects in partnership, which generally refers to an emergent property of systems made
of large numbers of self‐organizing agents that interact in a dynamic and non‐linear fashion and
share a path dependent history11. Increasing complexity of scientific processes makes partnership a
key success factor for research infrastructures, which need to pool people and resources in order to
achieve technological critical mass. However, usually research teams face different types of difficulties
in pooling and sharing knowledge. Additionally, increasing inherent technical complexity of the
projects changes also the nature of research infrastructure, which come to be more digital and
distributed. Modern science becomes extremely complex, and the research infrastructure landscape
in Europe is diverse and multi-layered. Paradoxically, in some cases efforts to pool resources have
added to the complexity, as large-scale EU-funded investments can combine several types of
activities under one umbrella, networking different partner facilities and sub-projects. The technical
complexity of the research projects is also growing together with the rise of so called data-intensive
science, also referred to as Linked Data, Big Data, or the 4th Paradigm12, and other similar concepts.
This new approach highlights the importance of investment into collecting and preparing massive
amounts of data. Providing digital collection and preservation of research data is thus one of the key
11

P. Cilliers (1998), Complexity and Postmodernism: Understanding Complex Systems, Routledge, London.
C. Bizer, T. Heath, T. Berners-Lee (2009), ”Linked Data – the story so far”, International Journal on Semantic
Web and Information Systems, Vol.5, No.3, pp. 1–22.
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service that has to be provided by research infrastructures. Together with increasing complexity of
research projects, the needs for preservation goes beyond just maintaining data accessible.
Capturing and documenting the context of its creation and use requires sophisticated information
networks. It is a massive task requiring to pool resources if European research infrastructure are to
be able to capture and maintain usable series of data processing routines and modules. It is needed
in order to establish the validity of scientific analysis, to repeat earlier computations on new data,
and in general to make full use of the potential enrooted in data-intensive science13. As it was written
in European Commission (2017):
“technological developments are dramatically increasing the capacity of research
infrastructures to collect and produce data and the developments in distributed computing,
overall computer power and high-volume data transmission have combined to produce an
explosion of data-driven science, giving scientists in many disciplines inter-operable access to
research data of a hitherto-unimagined scale and diversity”14.
An example of developing the protocols that may help to create databases with comparable data
from multiple research infrastructures is presented by Firbank et al. (2017)15. This refers to large-scale
ecological research, which requires data that can be linked across sites in order to better understand
earth system processes16. The need for developing the protocol is connected with the fact that the
study of ecosystem processes over multiple scales of space and time is often best achieved using
comparable data from multiple sites. Traditionally, long- term ecological observatories have often
developed their own data collection protocols. This problem was addressed by Firbank et al. (2017)
by proposing a set of ecological protocols suitable for widespread adoption by the ecological
community, which can benefit from a more consistent approach to data collection within the
resources available at most long-term ecological observatories.
Pooling resources leads to increased efficiency and productivity of researchers, which is pointed out
by 90% of respondents. Other key effects of the EU funding from framework programs are: defining
workflows and ensuring coordination, harmonization, integration and interoperability of data,
applications and other services with other research infrastructure initiatives (indicated by 86% of RIs
coordinators), the use of open standards and interoperability in data and computing services (85%),
and addressing societal challenges with a global dimension, for example climate change or ageing
of society (75%).
An important challenge for the EU research and innovation policy is to endow Europe with worldclass RIs that are accessible to all researchers in Europe and fully exploiting their potential for
scientific advancement and innovation. The opinions of RIs coordinators on the level of their RIs
actual exploitation are presented in Table 9.
13

A. Rauber (2012), Digital Curation as a Key Component in Research Infrastructures: From Data Preservation to
Processes Preservation and Verification, Proceedings of the 14th All-Russian Conference “Digital Libraries:
Advanced Methods and Technologies, Digital Collections” – RCDL-2012, Pereslavl-Zalesskii, Russia, 15-18
October 2012.
14
European Commission (2017), Commission Staff Working Document. In-depth Interim Evaluation of Horizon
2020, SWD(2017) 220 final, Brussels, 29.5.2017, p. 37.
15
L.G. Firbank, C. Bertora, D. Blankman, et al. (2017), Towards the co‐ordination of terrestrial ecosystem
protocols across European research infrastructures, Ecology and evolution, 7, pp. 3967–3975.
16
L. Guo, H. Lin (2016), Critical zone research and observatories: Current status and future perspectives, Vadose
Zone Journal, 15(9).
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Table 9. State of European RIs exploitation, by type of RIs (%) [N=150 RIs coordinators]
Hybrid/
mixed
model
Exploited in 75% to 100 % of its capacity
61%
79%
63%
50%
Exploited in 50% to 75 % of its capacity
25%
15%
32%
0%
Exploited in less than 50% of its capacity
4%
3%
0%
0%
Hard to say/do not know
9%
3%
5%
50%
Source: data derived from survey on 150 RIs coordinators. Statistical analysis conducted on SPSS by Grzegorz
SGH-WERI.
Exploited

Single-sited

Distributed

Virtual

Total
65%
23%
3%
8%
Michalski,

The results of the survey research show that RIs potential for fostering innovation in Europe is not
yet fully exploited. Only 65% of the respondents claim that their RIs are exploited in 75% to 100 %
of their capacity, with the best result for distributed RIs (79% coordinators). This means that the
opportunities provided by the development of components, instruments, services and knowledge
for the implementation and upgrade of RIs, could be better exploited to push the limits of existing
technology.
European Commission developed in 2016 the Charter for Access to Research Infrastructures17, in
order to promote the harmonisation of access procedures and improve transparency of access
policies. The charter promotes access to RIs and interaction with a wide range of social and economic
activities, including business, industry and public services, in order to maximise the return on
investment in RIs and to drive innovation, competitiveness and efficiency. According to the analysed
document, access to RIs may be provided according to three different access modes, or any
combination of them:
•

excellence-driven access, which is exclusively dependent on the scientific excellence,
originality and quality, as well as technical and ethical feasibility of an application evaluated
through peer review conducted by internal or external experts,

•

market-driven access, which is defined through an agreement between the User and the
research infrastructure that will lead to a fee for the access that may remain confidential,

•

wide access, which guarantees the broadest possible access to scientific data and digital
services provided by the research infrastructure to users, wherever they are based.

The results of survey research related to different types of access modes to RIs are presented in Table
10.
Table 10. Type of access to data of RIs, by type of RIs (%) [N=150 RIs coordinators].
Type of access
Excellence-driven Access
Market-driven Access
Wide Access

Single-sited
66%
41%
63%

Distributed
82%
15%
52%

Virtual
95%
26%
68%

Hybrid
.
50%
100%

Total
72%
33%
61%

Source: data derived from survey on 150 RIs coordinators. Statistical analysis conducted on SPSS by Grzegorz Michalski,
SGH-WERI.

17

European Commission (2016), Directorate-General for Research and Innovation, Charter for Access to
Research Infrastructures. Principles and Guidelines for Access and Related Services, Luxembourg: Publications
Office of the European Union.
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As indicated in Table 10, the most common type of access mode to RIs is excellence-driven access
(72%), which enables collaborative R&D efforts across geographical and disciplinary boundaries. It is
especially important in case of virtual RIs (95%), and distributed RIs (82%). The least common type
of access mode to RIs is market-driven access. One of the reason is that in the practise of some
countries, providing solely market-driven access is not permitted for RIs listed on the National
Roadmaps.
Modern research and innovation activity is increasingly more dependent on external factors and the
sources that remain outside organization, for example by finding and combining ideas that are
complementary to existing R&D projects, and the creation of cooperative relations with other people
and units. The survey results on the RIs role in formation of an adequate mix of knowledge, skills and
activities of various actors are presented in Table 11.
Table 11. The role of the cooperation in the framework of RIs in reaching a necessary critical
mass for breakthrough research activities, by type of RIs (%) [N=150 RIs coordinators]
Critical mass for breakthrough
research activities

Singlesited

Distributed

Virtual

Hybrid

Total

Yes

34%

24%

37%

0%

32%

Source: data derived from survey on 150 RIs coordinators. Statistical analysis conducted on SPSS by Grzegorz Michalski,
SGH-WERI.

As presented in Table 11, 32% of RIs coordinators claim that the cooperation in the framework of RIs
is successful in reaching a necessary critical mass for breakthrough research activities, with the best
result for virtual RIs (37%), followed by single-sited RIs (34%), and distributed RIs (24%). This confirms
that RIs play positive role in increasing innovation capabilities of European economy, but their
potential is still not fully exploited.

2.4.2. Results of survey research conducted on users of research infrastructures
The survey research was conducted on the group of 400 RIs entities that benefited from financing of
FP7 INFRA or H2020 INFRA, referred to as RIs Users, according to the self-designed questionnaire
presented in Appendix 2. The respondents were representing different types of organisations, as
evidenced in Table 12.
Table 12. Types of organisations taking part in the survey research [N=400 RIs Users]
Types of organisation
Higher or secondary education
Research organisation
Private for profit
Public body
Other
Total

Number

Share

154
147
51
35
13
400

39%
37%
13%
9%
3%
100%

Source: data for Tables 12-17 derived from survey on 400 RIs entities that benefited from financing of FP7 INFRA or H2020
INFRA (referred to as RIs Users). Statistical analysis conducted on SPSS by Grzegorz Michalski, SGH-WERI.

As indicated in Table 12, the most commonly surveyed organisations represent higher or secondary
education sector (154 or 39%), followed by research organisations (147 or 37%) and firms (51 or
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13%). This shows that the prevailing category of organisation cooperating with RIs are research and
educational units, which in the conducted survey count together for 75% of respondents. The results
of survey research on different access modes to RIs (described in the previous subchapter) of
particular, types of organisations are presented in Table 13.
Table 13. Types of organisations taking part in the survey research, and the type of access that
it has to RIs data [N=400 RIs users].
Type of access
Excellence-driven access
Market-driven access
Wide access

Higher or
secondary
education
74%
28%
60%

Research
organisation
73%
22%
63%

Private
for
profit
65%
20%
67%

Public
body

Others

Total

63%
17%
74%

62%
23%
54%

71%
24%
63%

Source: data derived from survey on 400 RIs entities that benefited from financing of FP7 INFRA or H2020 INFRA (referred
to as RIs Users). Statistical analysis conducted on SPSS by Grzegorz Michalski, SGH-WERI.

As indicated in Table 13, the most common type of access mode to RIs is excellence-driven access
(71%), which enables users to get access to the best facilities, resources and services wherever
located. However, for public bodies more important role is played by wide access, which maximises
availability and visibility of the data and services provided. For all types of organisations, the least
important is market-driven access. It is worth to notice that these outcomes are consistent with the
results of survey presented in the previous subchapter, as 72% of RIs coordinators declared
excellence-driven access as the most common type of access mode to their RIs, 61% – wide access,
and 33% – market-driven access.
One of the rationales for public spending on RIs is the expectation that it will result in additionality,
that can be defined as the change in financed organisations’ R&D spending, behaviour or
performance that would not have occurred without the public program or subsidy 18. For this study,
different types of additionalities were examined (Table 14), as adopted in the questionnaire:
• acceleration additionality – when public funding speeds up the course of the project,
• challenge additionality – when public funding helps to take more risk in projects,
• cognitive capacity additionality – when public funding has positive impact on competencies
and expertise,
• follow-up additionality – when public funding helps to establish follow-up projects,
• input additionality – when public funding allows for additional investment in R&D,
• management additionality – when public funding improves company management routines,
• network additionality – when public funding helps to creates networks,
• output additionality – when public funding has direct effect on a firm’s innovation
performance,
• scale additionality – when public funding allows the project to be conducted on a larger scale,
• scope additionality – when public funding allows the coverage of an activity to a wider range
of markets.

18

TJ. Buisseret, H. Cameron, L. Georghiou (1995) What difference does it make? Additionality in the public
support of R&D in large ﬁrms, International Journal of Technology Management, 10(4-6), pp. 587–600.
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Table 14. Different types of additionalities of the European Union funds that occurred as a
consequence of being a user of RIs [N=400 RIs users]
Type of additionality
Network additionality
Cognitive capacity
additionality
Follow-up additionality
Input additionality
Scale additionality
Acceleration additionality
Output additionality
Scope additionality
Challenge additionality
Management
additionality

Higher or
secondary
education
98%

Research
organisation
97%

84%

Private
for profit

Public
body

Others

Total

100%

97%

100%

98%

84%

88%

89%

85%

85%

83%
75%
72%
72%
61%
58%
59%

78%
78%
65%
63%
56%
53%
50%

86%
75%
71%
75%
61%
55%
59%

86%
74%
74%
71%
60%
57%
43%

85%
77%
77%
77%
54%
62%
46%

82%
76%
70%
69%
59%
56%
54%

40%

39%

43%

54%

23%

41%

Source: data derived from survey on 400 RIs entities that benefited from financing of FP7 INFRA or H2020 INFRA (referred
to as RIs Users). Statistical analysis conducted on SPSS by Grzegorz Michalski, SGH-WERI.

The most common type of additionality experienced by all types of organisations that used RIs is
network additionality (98% of all RIs users), which shows that investments in RIs are successful in
external resource mobilisation, and linking different actors of innovation system in Europe. These
findings are very important taking into account the outcomes of the theoretical Report delivered on
31/12/2015. This theoretical study, applying economics of network theory, which emphasizes the
importance of external resource mobilisation19, enabled to identify that research infrastructures can
involve major network externalities, as they are often the place within a system where scale and scope
economies are very significant. Moreover, research infrastructures viewed as networks contribute to
the innovative capabilities of organisations, by exposing them to novel sources of ideas, enabling
fast access to resources, and enhancing the transfer of knowledge. Despite some difficulties inherent
in working in international and multilingual teams, EU funding for collaborative research, including
research infrastructures, can stimulate the development of an international science teamwork model.
In this model, individual researchers often serve as native informants, offering insider knowledge
about the phenomena under study in their own countries. The single researcher can thus become
part of a larger network, pooling information and broadening disciplinary perspectives. In this way,
collaborative work produces synergy and helps to make sense of complexity and diversity20.
However, with reference to European Environmental Research Infrastructures (RI), Huber et al. (2017),
find out that: “network operation is usually a cumbersome aspect of these RIs facing specific
technological problems related to operations in remote areas, maintenance of the network,
19

L.A. Oerlemans, M.T. Meeus, F.W. Boekema (1998), ”Do networks matter for innovation? The usefulness of
the economic network approach in analysing innovation”, Tijdschrift voor economische en sociale geografie,
Vol.89, No.3, pp. 298-309; S. Goyal (2007), Connections: an introduction to the economics of networks, Princeton
University Press, Princeton and Oxford; W.W. Powell, S. Grodal (2005), Networks of innovators, in: J. Fagerberg,
D.C. Mowery, R.R. Nelson, The Oxford handbook of innovation, Oxford University Press, pp. 56-85.
20
L. Hantrais (2005),” Combining methods: a key to understanding complexity in European societies?”,
European Societies, Vol.7, No.3, pp. 399-421.
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transmission of observation values, etc.. Robust inter-connection within and across these networks is
still at infancy level and the burden increases with remoteness of the station, harshness of
environmental conditions, and unavailability of classic communication systems, which is a common
feature here. Despite existing RIs having developed ad-hoc solutions to overcome specific problems and
innovative technologies becoming available, no common approach yet exists.”21
According to the conducted survey research, other most important types of additionality are:
cognitive capacity additionality (85% of all analysed users of RIs), follow-up additionality (82% of all
users), and input additionality (76% of all users).
Being a user of RIs brings different types of added value for particular types of organisations, as
presented in Table 15.
Table 15. Different types of added values from being a user of RIs [N=400 RIs users]
Types of organisation
Higher or secondary
education
Research organisation
Private for profit
Public body
Others
Total

Networking
with other
scientists

New
knowledge
acquisition

Long lasting
contacts

Knowledge
exchange

Solid
infrastructure

95%

96%

95%

95%

68%

94%
96%
94%
100%
95%

90%
94%
91%
100%
94%

90%
94%
97%
100%
93%

92%
86%
80%
92%
91%

62%
50%
71%
67%
62%

Source: data derived from survey on 400 RIs entities that benefited from financing of FP7 INFRA or H2020 INFRA (referred
to as RIs Users). Statistical analysis conducted on SPSS by Grzegorz Michalski, SGH-WERI.

According to data from Table 15, the most common type of added value experienced by users of RIs
are resulting from the possibilities of networking with other scientists (95% of all surveyed RIs users).
This finding is consistent with the conclusion from Table 14, where the most common type of
additionality pointed out by respondents is network additionality. This is additional evidence that RIs
in Europe play a positive role in networking researchers and organisations engaged in innovation
activity, as well as in pooling people and resources in order to achieve technological critical mass,
thus reducing the fragmentation of European innovation system. Other important types of added
value resulting from using RIs are: new knowledge acquisition (94% of all surveyed RIs users), long
lasting contacts (93%), and knowledge exchange (91%). An interesting observation is that these
rather soft forms of added value are much more prevalent than the value added resulting from the
possibility of having access to solid infrastructure (laboratories, etc.), which is experienced by 62% of
all RIs users.
The users’ opinions on the importance of the services and functions provided by the RIs are
presented in Table 16.

21

R. Huber, L. Beranzoli, M. Fiebig, O. Gilbert, P. Laj, M. Mazzola, J.-D. Paris, H. Pedersen, M. Stocker, V. Vitale,
C. Waldmann (2017), Common solutions for power, communication and robustness in operations of large
measurement networks within Research Infrastructures, EGU General Assembly Conference Abstracts, 19, p.
15166.
This project has received funding from the European
www.i3u-innovationunion.eu
Page 27 of 190
Union’s Horizon 2020 research and innovation
programme under grant agreement No 645884.

D2-2 | State of Implementation and Direct
Impact Assessment- revised version
Table 16. The users’ evaluation of the importance of the services and functions provided by
the RIs [N=400 RIs users]
Services and functions
The quality of facilities
The quality of laboratories
Organisation and support of the
cooperation between the RI
users and international partners

Higher or
secondary
education
97%
89%

Research
organisation
96%
89%

Private
for
profit
94%
86%

86%

91%

84%

Data storage
Organisation and support of the
cooperation between the RI
users from UE countries
Organisation and support of the
cooperation with other RI
Training opportunities
Organisation and support of
cooperation with the entities
outside the RI

Public
body

Others

Total

97%
91%

85%
77%

96%
89%

90%

86%

77%

88%

84%

90%

89%

62%

85%

86%

85%

88%

86%

69%

85%

82%

84%

80%

94%

77%

84%

78%

76%

75%

71%

69%

76%

73%

68%

75%

71%

62%

71%

Source: data derived from survey on 400 RIs entities that benefited from financing of FP7 INFRA or H2020 INFRA (referred
to as RIs Users). Statistical analysis conducted on SPSS by Grzegorz Michalski, SGH-WERI.

Among different types of services and functions provided by the RIs, the most important role is
played by the quality of facilities (96% of respondents), followed by the quality of laboratories (89%)
and organisation and support of the cooperation between the RIs users and international partners
(88%). Table 17 presents the importance of possible barriers experienced by users in the process of
accessing RIs.
Table 17. The importance of different barriers in the process of accessing RIs [N=400 RIs
users].
Barrier
Open data access
Data ownership
Cost of the access
Additional costs (travels,
hotels, etc)

Higher or
secondary
education
90%
88%
87%
26%

Research
organisation

Private
for profit

Public
body

Others

Total

87%
88%
88%

100%
92%
78%

89%
86%
94%

62%
77%
77%

89%
88%
87%

25%

24%

37%

38%

27%

Source: data derived from survey on 400 RIs entities that benefited from financing of FP7 INFRA or H2020 INFRA (referred
to as RIs Users). Statistical analysis conducted on SPSS by Grzegorz Michalski, SGH-WERI.

The most important barriers in the process of accessing RIs are connected with Intellectual Property
Rights (IPR)-related issues, in particular open data access policy (89% of all users of RIs), and data
ownership regulations (88%). On the other hand, the financial barriers do not play as significant role,
especially additional costs related to the use of RIs, like the costs of travels, hotels, etc.
The conducted research survey, together with the results of other empirical research, show that
research infrastructures supported by EU framework programmes already contribute to Europe's
excellent science with tools, materials and data accessible from across Europe and by supporting the
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mobility and training of researchers. Specifically, Horizon 2020 key performance indicators related to
the reinforcement of European research infrastructures, together with target values and progress
achieved so far, are presented in Table 18.
Table 18. Horizon 2020 key performance indicators related to the reinforcement of European
RIs.
Key Performance Indicators (KPIs)
Number of national research infrastructures
networked (in the sense of being made
accessible to all researchers in Europe and
beyond through Union support)
Number of researchers who have access to
research infrastructures through support
from Horizon 2020

Target
The target by the end of
Horizon 2020 is 900.

Target: 20,000 additional
researchers during Horizon
2020

Progress so far
National RIs networked
thanks to Horizon 2020
support by the end of 2015
were 363.
33 741 (approximate value
calculated on FP7 grants
until 2015 as data from
Horizon 2020 grants is not
yet available).

Source: European Commission (2017, p. 83) based on Corda database.
Data from Table 18 show that thanks to Horizon 2020 support, a total of 363 national research
infrastructures have been made accessible to all researchers in Europe and beyond, out of a target
of 900 by the end of Horizon 2020. According to the thematic assessment of Research Infrastructures:
“the development of EU research infrastructures has raised awareness of the burgeoning potential and
stimulated scientific communities across the EU. In close conjunction with ESFRI, it has enabled the EU
to be effective in conceiving and delivering large research infrastructure projects at the European and
global scale. These would not otherwise have been realised because of their large size, cost and
complexity, which has required an EU-wide common vision and the combined efforts of several Member
States to initiate them”22.

2.5.

Conclusions

This Report focuses on empirical analysis of implementation of Innovation Union Commitment 5
“Construct the priority European Research Infrastructures”, and its impact on innovation in Europe.
As presented in Section 1, the EU was successful in reaching the direct goal of completion or at least
initiation of 60% of priority ESFRI infrastructures. Actually, 78% of 50 priority RIs listed in ESFRI
Roadmap in 2008 and 2010 are in operational phase (42%) or at least are in the construction phase
(36%), whereas 22% were abandoned or their construction has not been still initiated.
As evidenced in Section 2, the implementation of Commitment 5 was extremely successful when it
comes to the pooling of financial resources across Europe to build and operate RIs. This plays a key
role in reducing the negative impact of fragmentation of the European innovation system, and
reaching certain critical mass of investments in RIs, which is needed in the face of increasing
complexity and capital-intensity of research activities. The conducted analysis shows that the projects
realized by RIs under EU framework programs involved huge investments of funds from other
sources. In particular, 1 EUR spending from FP7 (part INFRA) was connected with average spending
22
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of 37.7 EUR on co-financed projects, and 1 EUR spending on RIs from H2020 (until May 2016)
involved 23.52 EUR of total spending on realized projects. This indicates substantial leverage effect,
representing all additional funds from third parties, public or private, which are mobilised by the EU
budget funds.
The Report focuses also on the analysis of the geographical distribution of the EU framework
programs (part INFRA) allocations, allowing to draw some conclusions on their impact on economic
cohesion in the European Union, and building European Research Area (ERA). With this respect, the
study shows that there is a strong discrepancy in the EU framework programs (part INFRA) spending
between Western Europe (EU15) and CEE (EU13), which may increase the innovation gap between
member states. The key difference is found in higher total funding in EU15 in comparison with EU13
(15.5 times higher in FP7 and 17.4 in Horizon2020), which may be attributed to: higher number of
participants from EU15 (6 times higher in FP7 and 7.6 in Horizon2020), and higher average funding
for individual participant (2.6 times higher in FP7 and 2.3 in Horizon2020). The differences between
analysed groups of countries are smaller, but still considerable, when we control allocations from the
EU framework programs per number of R&D personnel employed in particular countries. In this case,
the EU funding per R&D employee was higher in EU15 in comparison with EU13 1.92 times in FP7,
and 2.83 times in Horizon2020. From this perspective, the EU spending on RIs does not contribute
to building the European Research Area, which would be characterised by a homogeneous and
balanced development of innovation potential across the whole European territory, thus reducing
the actual gaps in terms of research capacity between member states.
The other group of findings on the role of RIs in European innovation system and their impact on
innovation is formulated on the basis of the results of survey research conducted on 150 coordinators
and 400 users of RIs, as evidenced in Section 3 of the Report. According to both surveys, the most
common type of access mode to RIs is excellence-driven access, which allows organizations to get
access to the best facilities, resources and services wherever located, and which enables collaborative
R&D efforts across geographical and disciplinary boundaries. In most of the cases, surveyed
coordinators represent single-sited RIs (64%), followed by distributed (22%) and virtual (13%), which
is a consistent pattern with the European Commission earlier survey research results, referred to in
the theoretical Report delivered on 31/12/2015. One of the biggest challenges for measuring the
impact of RIs on innovation is the scarcity of statistical data on the performance of RIs. This problem
is confirmed by the results of the survey research, as most of the RIs coordinators, while
hypothetically recognising the importance of different indicators (like number of publications,
publications citations or number of PhD degrees) in evaluating the RIs research performance and
productivity, in practise were unable to deliver related statistical data for their RIs. For example, it
turns out that there is no general practise in the RIs to use bibliometric methods to measure the
research performance, as no respondent delivered data on the number of publications’ or patents’
citations. This reveals that there are no standardised databases for research infrastructures available.
Statistical data, especially these concerning output of the research infrastructures, are very
fragmented and in most of the cases missing. Moreover, research infrastructures in particular
disciplines of science differ significantly with respect to the size and costs or the way of functioning
and reporting, making them incomparable to each other. The international nature of many research
infrastructures makes it impossible to assign any data (other than some financial data connected to
EU framework programs) to a particular country, as these infrastructures act as supranational
networks of many entities. Involvement of huge number of actors, with application of different rules,
practises, and organisational solutions (regarding for example access to research infrastructure, using
the research results, or reporting) makes it also impossible for most of the infrastructures to collect
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output data (like number of patents, publications, and citations) that would allow to measure such
variables like research productivity, etc. These findings lead to the recommendation for the European
Commission to put more stress on monitoring the results of investments in RIs, in particular to
demand the delivery of annual statistical data on selected group of indicators from RIs, which
implement projects co-financed from the EU funds. It is also important to adopt long-term
perspective in this monitoring model as the development of RIs is a long-lasting process, and usually
the impact will be observed in decades rather than years.
An important outcome from the survey research is related to the impact of RIs on networking and
cooperation, which according to the findings from the theoretical Report delivered on 31/12/2015,
are very important stimulants of innovation. This is evidenced by the fact that the most common
type of additionality experienced by all RIs users is network additionality (98% of all RIs users).
Moreover, the most common type of added value experienced by users of RIs are resulting from the
possibilities of networking with other scientists (95% of all surveyed RIs users). This shows that
investments in RIs were successful in stimulating cooperation, and pooling people and resources in
order to achieve technological critical mass, thus reducing the fragmentation of European innovation
system. This conclusion is additionally supported by the opinions of 91% of RIs coordinators,
according to which the most important effect of the EU funding from framework programs is related
to stronger integration of European researchers, from both academia and industry, ensuring their
optimal use and joint development. In general, 32% of RIs coordinators claim that the cooperation
in the framework of RIs is successful in reaching a necessary critical mass for breakthrough research
activities. This confirms that RIs play positive role in increasing innovation capabilities of European
economy, however, their potential is still not fully exploited, as only 65% of the respondents claim
that their RIs are exploited in 75% to 100 % of the capacity.
In conclusion, the EU was successful in achieving the Commitment 5 direct goal of constructing
assumed number of priority ESFRI RIs. Analysis of financial data shows that spending from EU
framework programs mobilises huge investments from other sources, proving the presence of the
leverage effect. However, geographical distributions of financial allocations are very imbalanced,
leaving CEE countries at the disadvantaged position, and contributing to divergence in innovation
performance across the EU territory. As evidenced by the results of survey research, one of the
biggest benefits from the development of RIs in Europe is greater networking of researchers and
organisations engaged in innovation activity, which helps to mitigate the negative consequences of
the fragmentation of European research and innovation policy. However, an effort should be made
to create universal model of monitoring and evaluation of research performance and productivity of
RIs, based on a set of selected indicators, as one of the condition leading to full exploitation of
European infrastructures to push the limits of existing technology.
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2.7.
Appendixes – Self-designed questionnaires used in survey
research among coordinators and users of research infrastructures
2.7.1. Appendix 1. Questionnaire among
Infrastructures in the EU Member States
1. Name and acronym of your organization.
2. Location of the organization (city, and country)
3. Size of your organization.
Small (from 1 to 49 employees)
Medium sized (from 50 to 249 employees)
Big sized (from 250 to 499 employees)
Very large (more than 499 employees)
4. The field of scientific research of your organization.
Social Sciences and Humanities
Environmental Sciences
Energy
Biological and Medical Sciences
Materials and Analytical Facilities
Physical Sciences and Engineering
Other, please specify…
5. What is the current phase of the life cycle of RI?
In operation phase
Under construction
Planned
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6a. Please indicate start date of the operations.
start date …………………
6b. Please provide start date of the construction and planned construction duration.
start date …………………
planned construction duration …………………
6c. Please provide planned start date of the construction and planned construction duration.
planned start date …………………
planned construction duration …………………
7. Type of your organization.
Single-sited
Distributed
Virtual
Hybrid/mixed model
8. Which specific measures you consider as important for your RI research performance and/or productivity
evaluation?
Number of publications
Number of publications citations
Number of patent
Number of patent citations
Number of licenses sold
Number of consulting contracts
Number of PhD degrees
Other please specify
9. In which of EU framework programs calls has your organization participated?
a) 7th framework program:
FP7 Ad Hoc 2007-2013
Artemis 2008
FP7 INFRA 2007-1
FP7 INFRA 2007-2
FP7 INFRA 2008-1
FP7 INFRA 2008-2
FP7 INFRA 2009-1
FP7 INFRA 2010-1
FP7 INFRA 2010-2
FP7 INFRA 2011-1
FP7 INFRA 2011-2
FP7 INFRA 2012-1
FP7 INFRA 2013-1
FP7 INFRA 2013-2

b) Horizon 2020: (tutaj pojawia się rozwijana lista)
H2020 Ad Hoc 2014-2020
H2020 EINFRA 2014-1
H2020 EINFRA 2014-2
H2020 EINFRA 2015-1
H2020 INFRADEV-1 -2014-1
H2020 INFRADEV-1 -2015-1
H2020 INFRADEV-1 -2015-2
H2020 INFRASUPP 2014-1
H2020 INFRASUPP 2014-2
H2020 INFRASUPP 2015-1
H2020 INFRASUPP 2015-2
H2020 INFRAIA 2014-2015

10. Has the EU funding from framework programs contributed to (yes – no):
1. enlargement of the number of member/partner organizations
2. enhancement of the technical architecture of your research infrastructure
3. wider access provision to your research infrastructure for potential users
4. change in data management, including possible open access to data
5. human capital development, e.g. through trainings
6. wider interaction with end-users (especially industry and SMEs)
7. the development of Regional Partner Facilities
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8. addressing societal challenges with a global dimension, for example climate change or ageing of society
9. developing synergies and complementarities between different actions undertaken by your organization
10. defining workflows and ensuring coordination, harmonization, integration and interoperability of data,
applications and other services with other research infrastructure initiatives in your thematic area
11. focus on policies, models and solutions for data and knowledge handling, including access, preservation
and management, and protection of sensitive data and sample
12. faster adoption of best practices
13. the use of open standards and interoperability in data and computing services
14. increased efficiency and productivity of researchers
15. economies of scale and saving of resources due to the optimization of implementation and operation
through the common development of components and solutions
16. integration of European researchers, from both academia and industry, ensuring their optimal use and joint
development
17. fostering the potential for innovation by reinforcing the partnership with industry
18. better managing, preserving and computing with big research data
11. Do you consider that the potential of Research Infrastructure is:
Exploited in 75 to 100 % of its capacity
Exploited in 50 to 75 % of its capacity
Exploited in less than 50% of its capacity
Hard to say / I do not know
12. Please indicate countries that your international partner organizations come from:
EU countries
EFTA countries (Switzerland; Iceland; Norway; Lichtenstein)
Other European countries from outside EU and EFTA
United States
Other North America countries
South America countries
African countries
Japan
Other Asian and Oceania countries
13. How would you consider your strategy in the context of international cooperation (cooperation with partners
from outside EU28)?
We are already globalized enough and do not look for other international partners
We are globalized, but still look for other international partners
We are not globalized enough and still look for other international partners
We are not globalized and do not look for international partners
14. What is your RI policy regarding access to data? Please indicate all types of access that apply.
□ Excellence-driven Access
Access mode exclusively dependent on the scientific excellence, originality, quality and technical and ethical
feasibility of an application evaluated through peer review conducted by internal or external experts. It enables Users
to get access to the best facilities, resources and services wherever located.
□ Market-driven Access
Access is defined through an agreement between the User and the RI that will lead to a fee for the access.
□ Wide Access
Access mode that guarantees the broadest possible access to scientific data and digital services provided by the RI to
users wherever they are based. RI adopting this mode maximise availability and visibility of the data and services
provided.
□ Other, please specify …
15. Please indicate the types of user organizations that your organization cooperates with.
Higher or secondary education (HES)
Research organization (REC)
Private for profit (PRC)
Public body (PUB)
Others (OTH)
16. Please indicate the NACE classification of user organizations that your organization cooperates with.
Agriculture, Forestry and Fishing
Mining and Quarrying
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Manufacturing
Electricity, Gas, Steam and Air Conditioning Supply
Water Supply; Sewerage, Waste Management and Remediation Activities
Construction
Wholesale and Retail Trade; Repair of Motor Vehicles and Motorcycles
Transportation and Storage
Accommodation and Food Service Activities
Information and Communication
Financial and Insurance Activities
Real Estate Activities
Professional, Scientific and Technical Activities
Administrative and Support Service Activities
Public Administration and Defense; Compulsory Social Security
Education
Human Health and Social Work Activities
Arts, Entertainment and Recreation
Other Service Activities
Activities of Households As Employers; Undifferentiated Goods- and Services-Producing Activities of Households
For Own Use
17. According to your opinion, cooperation in the framework of RI led to reach a necessary critical mass for
breakthrough research activities?
Yes
No
18. In your opinion, inclusion of a new partner institution to the research infrastructure resulted in (select all that
apply):
Increase in the total
Reducing the budget
Partner’s location
budget
of the current partners
of the RI
EU countries
□
□
EFTA countries (Switzerland; Iceland; Norway;
□
□
Lichtenstein)
Other European countries from outside EU and EFTA
□
□
United States
□
□
Other North America countries
□
□
South America countries
□
□
African countries
□
□
Japan
□
□
Other Asian and Oceania countries
□
□
19. Please rank the potential benefits / added value of having additional international partners from the EU:
Don’t
No benefits or
Very
know /
High Medium
Low
added value
high
Hard to
at all
say
Financial involvement of international
□
□
□
□
□
□
partners
Sharing responsibilities
□
□
□
□
□
□
Access to international scientific or
□
□
□
□
□
□
technological knowledge
Relationship to other complementary
□
□
□
□
□
□
international RI
Increase in the number of local/UE users
□
□
□
□
□
□
Increase in the fields of research
□
□
□
□
□
□
Increase in the number of PhD students
□
□
□
□
□
□
The number of publications
□
□
□
□
□
□
The quality of publications
□
□
□
□
□
□
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Access to international workforce
Other, please specify

□
□

□
□

□
□

□
□

□
□

□
□

20. If any, please evaluate the importance of barriers for having international partners in RI plays the most
important role in restricting the use of RI.
Don’t know
Very
Very
High Medium Low
/
high
low
Hard to say
National security and defence
□
□
□
□
□
□
Privacy and confidentiality
□
□
□
□
□
□
Commercial sensitivity and intellectual property
□
□
□
□
□
□
rights
Scientific excellence of potential partners
□
□
□
□
□
□
Research programmes
□
□
□
□
□
□
Ethical considerations
□
□
□
□
□
□
Legal and contractual obligations / legal
□
□
□
□
□
□
structure
Financial contributions
□
□
□
□
□
□
21. Data on RIs performance (if data available)
2007 2008 2009 2010 2011 2012 2013 2014 2015
Publications
Citations of publication
Patents
Patents citation
The number of users
The number of PhD degrees
Number of R&D projects implemented
R&D spending
Private co-financing of the R&D projects
implemented
Operational costs

2.7.2. Appendix 2. Questionnaire among users of Research Infrastructures in the
EU Member States
1. Name and acronym of your organization.
2. Location of the organization.
3. Size of your organization.
•
Small (less than 50 employees)
•
Medium sized (more than 50, less than 250 employees)
•
Big sized (more than 250 employees)
4. Please specify type of your organization:
Type of the user
Acronim
Type
Higher or secondary education
HES
1
Research organisation
REC
2
Private for profit
PRC
3
Public body
PUB
4
Others
OTH
5
-> if 1 or 2 go to 4a
4a. If your organisation is classified as HES or REC, please specify the field of scientific research
Field of scientific research
Type
Life Science
1
Physics & Astronomy
2
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Energy, Earth and Environmental Science
Materials Science and Analytical Facilities
Social Science and Humanities

3
4
5

5. Please specify the NACE classification for your organisation:
A. Agriculture, Forestry and Fishing
B. Mining and Quarrying
C. Manufacturing
D. Electricity, Gas, Steam and Air Conditioning Supply
E. Water Supply; Sewerage, Waste Management and Remediation Activities
F. Construction
G. Wholesale and Retail Trade; Repair of Motor Vehicles and Motorcycles
H. Transportation and Storage
I. Accommodation and Food Service Activities
J. Information and Communication
K. Financial and Insurance Activities
L. Real Estate Activities
M. Professional, Scientific and Technical Activities
N. Administrative and Support Service Activities
O. Public Administration and Defense; Compulsory Social Security
P. Education
Q. Human Health and Social Work Activities
R. Arts, Entertainment and Recreation
S. Other Service Activities
T. Activities of Households As Employers; Undifferentiated Goods- and Services-Producing Activities of Households
For Own Use
5. Please specify the country of origin of your organization:
(tu lista krajów które były finansowane z FP7 i H2020 z części INFRA lub alternatywnie tylko regiony):
6. In which of EU framework programs calls has your organization participated?
a) 7th framework program:
FP7 Ad Hoc 2007-2013
Artemis 2008
FP7 INFRA 2007-1
FP7 INFRA 2007-2
FP7 INFRA 2008-1
FP7 INFRA 2008-2
FP7 INFRA 2009-1
FP7 INFRA 2010-1
FP7 INFRA 2010-2
FP7 INFRA 2011-1
FP7 INFRA 2011-2
FP7 INFRA 2012-1
FP7 INFRA 2013-1
FP7 INFRA 2013-2
b) Horizon 2020:
H2020 Ad Hoc 2014-2020
H2020 EINFRA 2014-1
H2020 EINFRA 2014-2
H2020 EINFRA 2015-1
H2020 INFRADEV-1 -2014-1
H2020 INFRADEV-1 -2015-1
H2020 INFRADEV-1 -2015-2
H2020 INFRASUPP 2014-1
H2020 INFRASUPP 2014-2
H2020 INFRASUPP 2015-1
H2020 INFRASUPP 2015-2
H2020 INFRAIA 2014-2015
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7. Please specify, which of the additionalities of the European Union funds (if any) occurred in your case.
Additionality - as a change in financed firms’ R&D spending, behavior or performance that would not have occurred
without the public program or subsidy
Type of additionality
yes no
Input additionality – when public funding allows for additional investment in R&D
Scale additionality – when public funding allows the project to be conducted on a larger scale
Scope additionality - when public funding allows the coverage of an activity to a wider range of
markets
Cognitive capacity additionality - when public funding has positive impact on competencies and
expertise
Challenge additionality - when public funding helps to take more risk in projects
Network additionality - when public funding helps to creates networks
Follow-up additionality - when public funding helps to establish follow-up projects
Management additionality - when public funding improves company management routines
Acceleration additionality – when public funding speeds up the course of the project
Output additionality – when public funding has direct effect on a firm’s innovation performance
8. Please specify the names of the Research Infrastructures you stay in contact with:
Research Infrastructures (RIs) are defined by European Commission as facilities, resources and services that are used by the
research communities to conduct research and foster innovation in their fields. They include: major scientific equipment
(or sets of instruments), knowledge-based resources such as collections, archives and scientific data, e-infrastructures, such
as data and computing systems and communication networks and any other tools that are essential to achieve excellence
in research and innovation. They may be 'single-sited', 'virtual' and 'distributed'.
Name of the RI
1
2
3
4
5
9. Please choose and indicate the one you feel has the major impact on your organization.
…………………………………………………………………
In all the remaining questions please relate to this infrastructure.
10. Is membership in this research infrastructure important for your organization (rate using the scale from1 to 5).
Very important
Important
Neither important
Not important at
Don’t know /
nor not important
all
Hard to say
4
3
2
1
-9
11. How would you describe the type of access that your organization has to RI data? Please indicate all types of
access that apply.
□ Excellence-driven Access
Access mode exclusively dependent on the scientific excellence, originality, quality and technical and ethical
feasibility of an application evaluated through peer review conducted by internal or external experts. It enables
Users to get access to the best facilities, resources and services wherever located.
□ Market-driven Access
Access is defined through an agreement between the User and the RI that will lead to a fee for the access.
□ Wide Access
Access mode that guarantees the broadest possible access to scientific data and digital services provided by the
RI to users wherever they are based. RI adopting this mode maximise availability and visibility of the data and
services provided.
12. What are the added values you get as a user of RI? Rate them using the scale from 1 to 5.
Added values
Very
High
Medium
Low
Very low
high
Knowledge exchange
5
4
3
2
1
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New knowledge acquisition
Solid infrastructure (laboratories,
etc.)
Networking with other scientists
Long lasting contacts
Other (please specify): ……………………....

5
5

4
4

3
3

2
2

1
1

-9
-9

5
5

4
4

3
3

2
2

1
1

-9
-9

13. How do you evaluate the importance – for your organization – of the services and functions provided by the
RI?
Services
Very
Importan Somewha Not very
Not
Don’t
importan
t
t
importan importan
know /
t
important
t
t at all
Hard to
say
Training opportunities
5
4
3
2
1
-9
The quality of facilities
5
4
3
2
1
-9
The quality of laboratories
5
4
3
2
1
-9
Data storage
5
4
3
2
1
-9
Organisation and support of the
5
4
3
2
1
-9
cooperation between the RI users from
UE countries
Organisation and support of the
5
4
3
2
1
-9
cooperation between the RI users and
international partners
Organisation and support of the
5
4
3
2
1
-9
cooperation with other RI
Organisation and support of cooperation
5
4
3
2
1
-9
with the entities outside the RI
14. How important are of the following barriers in the process of accessing RI – for your organization?
Added values
Very
Important Somewha
Not very
Not important Don’t know /
important
t
important
at all
Hard to say
important
Data ownership
5
4
3
2
1
-9
Cost of the access
5
4
3
2
1
-9
Additional costs (travels,
5
4
3
2
1
-9
etc.)
Open data access
5
4
3
2
1
-9
15. Restriction to access for potential users may be imposed by many reasons. Please specify which of them plays
the most important role in restricting the use of RI
Restriction type
Very
High Medium Low
Very
Don’t know
high
low
/
Hard to say
National security and defence
5
4
3
2
1
-9
Privacy and confidentiality
5
4
3
2
1
-9
Commercial sensitivity and intellectual property rights
5
4
3
2
1
-9
Scientific excellence
5
4
3
2
1
-9
Research programmes
5
4
3
2
1
-9
Ethical considerations
5
4
3
2
1
-9
Legal and contractual obligations
5
4
3
2
1
-9
Financial contributions
5
4
3
2
1
-9
Other please specify:
5
4
3
2
1
-9

16. Please evaluate the potential impact of incorporating international partners in RI from particular countries

www.i3u-innovationunion.eu

Page 40 of 190

This project has received funding from the European
Union’s Horizon 2020 research and innovation
programme under grant agreement No 645884.

D2-2 | State of Implementation and Direct
Impact Assessment- revised version
Potential partners geographical location

Very
high

High

Mediu
m

Low

Very
low

Partnership with European countries from EU
Partnership with EFTA countries

5

4

3

2

1

Don’t know
/
Hard to say
-9

Partnership with other European countries from outside
EU

5

4

3

2

1

-9

Partnership with United States
Partnership with other Northern America countries
Partnership with South America countries
Partnership with BRIC countries
Partnership with African countries
Partnership with Japan
Partnership with other Asian countries

5
5

4
4

3
3

2
2

1
1

-9
-9

5
5

4
4

3
3

2
2

1
1

-9
-9

5

4

3

2

1

-9

17. Please rank the potential benefits / added value of working with partners from outside EU
Potential benefits
Very
High
Medium
Low
Very
high
low
Financial involvement of international partners (in the
construction and/or operation)
Responsibilities (including potential liabilities) of
international partners joining the project
Access to international scientific or technological
knowledge
Relationship to other complementary international RI
Increase in the number of local/UE users interested in
international cooperation
Increase in the fields of research
Increase in the number of PhD students
The number of publications
The quality of publications
Access to international workforce
Patents
Number of PHD students
Scientific excellence
Research programmes
Legal and contractual obligations / legal structure
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5

4

3

2

1

Don’t
know/
Hard to say
-9

5

4

3

2

1

-9

5

4

3

2

1

-9

5
5

4
4

3
3

2
2

1
1

-9
-9

5
5
5
5
5
5
5
5
5
5

4
4
4
4
4
4
4
4
4
4

3
3
3
3
3
3
3
3
3
3

2
2
2
2
2
2
2
2
2
2

1
1
1
1
1
1
1
1
1
1

-9
-9
-9
-9
-9
-9
-9
-9
-9
-9
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3. Commitment 6. EU Research and Innovation Programmes
(responsible partner: SGH - WERI)
by Tomasz Napiórkowski (SGH - WERI)
Notes on implemented changes in the revised version of Commitment 6 analysis
After the meeting with the reviewers (May 2017) and based on the document “Review Report” it was decided
on to include Horizon 2020 in this document. It was not possible at the previous stage of the project finalised
in December 2016 as the data for H2020 were not available at that time. H2020 is an ongoing initiative;
therefore, its evaluation should be seen as an interim one.
In short, documents mentioned in the Revie Report (e.g. on pp. 4 and 7) have been included in the analysis
process.
It needs to be underlined that Commitment 6 aims not to evaluate each individual programme and subprogramme of FP7, CIP an H2020, but rather to take a macro/helicopter view on whole FP7 and H2020.
Individual programmes and sub-programmes are evaluated or are in the process of evaluation by other agents
as is evident by reports dedicated to them specifically (e.g. for H2020 this is done in “In-depth Interim
Evaluation of Horizon 2020”). In other words, it needs to be highlighted that the aim of this work is to examine
the selected initiatives’ impact on innovation in the EU (i.e., innovation output) as dictated by the text of
Commitment 6 and not to evaluate each of the sub-programmes themselves.
Data was gathered along the key indicators presented in the “Horizon 2020 indicators. Assessing the results
and impact of Horizon 2020” and was obtained from the “Horizon 2020 Annual Monitoring Report 2015”
document – that obtained data from Corda. The latter report was key to amending this study given that its aim
is the analysis of the impact of (i.e., output) of H2020 on innovation; therefore, data on proposals and projects
awarded was not considered as these do not directly generate output that is the focus of this study.
This approach and sources of data was agreed on by the EC specialists during the validation workshop
(November 2017). These changes are seen in each of the sections of the report, but especially in the section
titled “Impact and efficiency” – also see a rich set of graphical representations of the progress of H2020.
For background and information and crosschecking of the obtained key / general results documents like “Indepth Interim Evaluation of Horizon 2020” were consulted. It has been also found that the findings of this work
do match some of the key findings of the “Horizon 2020 EU framework programme for research and innovation.
European Implementation Assessment” – e.g. see conclusions to section “H2020 – impact and efficiency” in the
“Impact and efficiency” section or the “Implications for further policy and programme design” section.
COSME was considered, but given the existence of Commitment 7 and the general focus of the programme it
has been decided to be left to be incorporated into Commitment 7’s as it deals with Involvement of SMEs in
EU R&I Programmes – logic similar to that of EIT handling (confirmed during the Validation workshop meeting
in November 2017).
Comments related to the NEMESIS model are left to the persons responsible for the said model.
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3.1.

Introduction

The aim of this document is to conduct the impact analysis of the Seventh Framework Programme
(2007-2013; FP7), the Competitiveness and Innovation Framework Programme (2007-2013; CIP) as
well as the Horizon 2020 initiative (2014-2020; H2020) on the level of innovation in the European
Union. In order to provide guidelines, the said impact is viewed through Commitment 6. EU Research
and Innovation Programmes, which highlights the problems and the objectives that were to be
addressed and solved by the examined programmes.
The study will begin by the description of the effectiveness of FP7, CIP and H2020, which is composed
of the assessment of how well do the objectives of the two initiatives match the objectives of
Commitment 6 and to what degree they have been addressed. This will speak to the relevancy and
effectiveness of FP7, CIP and H2020. The second part of the study employs itself with the efficiency
of FP7, CIP and H2020 in stimulation of specific innovation outputs. Lastly, the topic of the value
added of FP7, CIP and H2020 will be undertaken.
As it will be mentioned later, but is important to highlight also at the start, the methods and
assumptions employed in this study come from a limited degree of data availability as well as the
qualitative (“unscaleable”) nature of Commitment 6’s objectives.

3.2.

Implementation, Relevancy and Effectiveness

This part aims to answer two research questions: RQ1 – Do the elements of FP7, CIP and H2020
address the Commitment 6’s objectives? and RQ2 – To what degree have the objectives of
Commitment 6 been addressed by the implementation of FP7, CIP and H2020?
To answer RQ1, the design of each of the elements of the studied programmes has been evaluated
via the examination of inception and evaluation documentation and matched with each of the six
listed objectives. The resulting pairs are presented in Figure 1. As can be seen, for every objective
there is at least one element of FP7 or CIP, or H2020 addressing every C6 objective. More specifically:
•

•
•
•
•

Stronger focus on societal challenges objective is addressed by: FP7-Cooperation (Health,
Food-Agriculture, ICT, Nano-Materials, Energy, Environment, Transport, Social Sciences &
Humanities, Space, Security), CIP-EIP, CIP-ICT, CIP-IEE, H2020-Societal Challenges; H2020Science with and for society;
Streamline funding instruments objective is addressed by: FP7-Cooperation, FP7-Euratom,
CIP-IEE, H2020-Industrial Leadership (Access to risk finance);
Radically simplify access by shifting from a control-based to a trust-based system objective
is addressed by: CIP-EIP, H2020-Excellent Science, H2020-European Innovation Council;
Strengthening of the role of the ERC objective is addressed by: FP7-Ideas (ERC), H2020Excellent Science (European Research Council)
EIT should set out a Strategic Innovation Agenda – see Commitment 9;
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•

Easily accessible funding system for SMEs, building on Eurostars objective is addressed by:
FP7-Capacieteis (Support SMEs, Science in Society), CIP-EIP and H2020-Insudtrial
Leadership (Access to risk finance, Innovation in SMEs)23.

The problem with RQ2, i.e. the examination of the degree, to which each of the objectives has actually
been addressed, is that there are no quantitative metrics / measures / reference points, according to
which the ex post state of the objectives could be compacted to. However, an assumption can be
made that if the objectives have been addressed correctly, the after state (t+n) of innovation should
be greater than the before state (t). In other words, ceteris paribus: 𝐼𝑛𝑛𝑜𝑣𝑎𝑡𝑖𝑜𝑛𝑡 < 𝐼𝑛𝑛𝑜𝑣𝑎𝑡𝑖𝑜𝑛𝑡+𝑛 .
The question, which arises from this is the possibility of other than FP7 and CIP factors
𝐼𝑛𝑛𝑜𝑣𝑎𝑡𝑖𝑜𝑛𝑡+𝑛 (X; Equation1).
Equation 1
𝐼𝑛𝑛𝑜𝑣𝑎𝑡𝑖𝑜𝑛𝑡+𝑛

𝐼𝑛𝑛𝑜𝑣𝑎𝑡𝑖𝑜𝑛𝑡 = 𝛽𝑥 𝑋𝑡
(
= 𝛽𝑥 𝑋𝑡+𝑛 + 𝛽𝐹𝑃7 𝐹𝑃7𝑡+𝑛 + 𝛽𝐶𝐼𝑃 𝐶𝐼𝑃𝑡+𝑛 ); 𝐻𝐴 ∶ 𝛽𝐹𝑃7 > 0, 𝐻𝐴 ∶ 𝛽𝐶𝐼𝑃 > 0

Fortunately, the direct output from FP7 and CIP has (to a degree) been reported in annual progress
reports; hence, it is possible to confirm both hypotheses: HA ∶ βFP7 > 0, HA ∶ βCIP > 0; however, the exact
values of the parameters are impossible to establish econometrically due to lack of appropriate
data24. Therefore, the evaluation of the effectiveness of FP7 and CIP is based on their direct outputs
reported. Therefore, RQ2 is reformulated for the purpose of operationalization into the following
form: RQ2’ – To what extent have FP7 and CIP furthered the accomplishment of the objectives of
Commitment 6?
For FP7, the data (Figure 2) clearly shows its contribution to ex post (t+n) level of innovation, where
innovation output is expressed as 1) new IPRs, 2) new base for further study and 3) decimation of
knowledge and new creation, advancement and exploitation of knowledge and information.
Similarly, but from a different perspective (i.e., more on the input side), CIP has proven to be
successful due to its involvement of SMEs via providing funds and networking, promotion and
information initiatives (Figure 34).
For H2020, the data collected for the years 2014-2015 (Figure 3) shows that the programme has
positively contributed to the state of innovation on (at least) three fields: 1) publications in peerreviewed journals, 2) patent applications and 3) patents awarded.
In summary, it is possible to say that yes, FP7, CIP and H2020 do address the objectives listed under
Commitment 6 (i.e., they are relevant towards achieving the overall goal of innovation promotion
through structural changes towards innovation policy and innovation production) and they have
been effective in accomplishing the objectives of Commitment 6, which themselves remain relevant
targets (e.g., see: European Commission, 2017a).

23

Access to finance and streamline funding instruments aims of Commitment 6 are also addressed by “COSME.
Europe’s programme for small and medium-sized enterprises” with its Access to Finance initiative (European
Commission, 2017b). However, due to the fact that COSME is aimed at SME’s it should be evaluated under
Commitment 7 (Involvement of SMEs in EU R&I Programmes).
24
The lack of data is also a reason why the more complicated empirical methods suggested in the literature
review cannot be carried out.
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3.3.

Impact and Efficiency

The aim of this part is to examine the efficiency of FP7 and CIP and H2020 in producing direct
innovation. As a result, its task is to answer the following research question: RQ3 – What is the
production cost of one unit of innovation output?25

3.3.1 Variables
The variables used to answer RQ3 are presented next. For FP7 (Figure 5), the direct output measures
are: Group I – Quantitative measure (Final Reports / Number of grant agreements), Group II – IPRs
(No. of projects with at least one IPR reported, No. of reported IPRs, IPR reported as patent
application), Group III – Knowledge creation and decimation (No. of projects with at least one
publication, Total publications, Publications in high impact per reviewed journals) and Group IV –
Foregrounds establishment and commercialization (Reported foregrounds, Commercial exploitation
of R&D results, General advancement of knowledge, Exploitation of R&D results via standards,
Exploitation of results through (social innovation), Exploitation of results through EU policies). For
CIP (Figure 4), the output measures are: SME loans (stock, i.e. from 2007), SME loans (flows, i.e. in a
given year), EEN partners, Newsletter points of contact (in million), SME in local events, IEE Total
number of proposals funded and projects resulting from the call for proposals in a given year. For
FP7, the input measures are: No. of participants, EU co-financing, Project’s budget. For CIP, the input
measures are budgets for: EIP, Eco-innovation (part of EIP bud.), EIP – committed, ICT-PSP, ICT-PSP
– committed, IEE, IEE – committed, Total and Total – committed. Variables used to examine the
progress of H2020 are the 2326 key performance indicators listed by the European Commission
(2015b) - Figure 6.

3.3.2 FP7 – impact and efficiency
RQ3 will be answered with two approaches for FP7. First, a simple input-output analysis will take
place where innovation output is divided by the input in a form of allocated budget per programme
group – this will provide a per million Euro efficiency measure. Second, the relationship between
inputs and outputs will be measured with the Pearson Correlation Coefficient (r; at α = 10%).
Given finite resources, division of funds (i.e., focus of investments) should be driven by the intendent
form of innovation outcome. And so (Figure 7), in terms of efficiency of achieving a pre-specified
innovation output: 1) if the goal is to stimulate new IPRs, then the investment should be allotted to
PEOPLE- and CAPACITY-like programmes; 2) if the goal is to stimulate the base for further study and
decimation of knowledge (i.e., publications), then the investment should be allotted to PEOPLE-like
programmes and 3) if the goal is to stimulate the creation, advancement and exploitation of
25

For proper evaluation, it would be beneficial to compare the established costs of innovation output with
other data points; however, no such data is available.
26
Due to a cumulative nature of some of the indicators (e.g., indicator number 6 “LEIT7 – Patent applications
and patents awarded in the different enabling and industrial technologies”) the final number of indicators
taken under consideration is extended in order to account for all the possible measures (in the stated example
both, patent application and patents awarded). Also, given that the establishment of some of the thresholds
was not completed at the time of this report being conducted and same for some data collection, this report
focuses only on these indicators, for which both, the thresholds and data were available.
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knowledge and information (i.e., foregrounds), then the investment should be allotted to CAPACITYlike programmes.
A very interesting observation is that as much as PEOPLE and CAPACITIES programmes do have their
areas of focus, COOPERATION appears to be the least efficient in producing innovation output
(Figure 7). This leads to a conclusion that FP7 has been efficient in stimulating innovation by funding
actions that aim to improve training, career development and the mobility of researchers between
sectors and countries as well as by funding cations designed to improve Europe’s infrastructure and
the research capacity of SMEs (the latter also heavily being stimulated by CIP). However, proving
funding for collaboration and transnational research proved to be a relatively weak means of
stimulating any of the measured innovation outputs.
These conclusions are further supported when the same analysis is conducted not on individual
projects within each of the four programs (Figure 8). And so, in terms of IPR stimulation and
knowledge creation and decimation, Research Potential project (CAPACITIES group) is the most
efficient across all measures of innovation output. Shifting to foregrounds establishment and
commercialization, the lead is taken by the Research for the Benefit of SMEs (CAPACITIES); at times
it is again the Research Potential or the Regions of Knowledge (CAPACITIES) projects, which are the
most efficient. Not far (relatively to other projects) behind are the PEOPLE programmes.
The results of the correlation analysis (Figure 9) show that the budget of the programme is not
statistically significantly correlated with any of the measures of innovation output (i.e., H0 : r = 0
could not be rejected at α = 10%). Opposite is the case for the share of co-financed by the EU. This
input is very highly, positively and statistically significantly (H0 : r = 0 is rejected at α = 10%)
correlated with the number of publications (0.867) and the number of publications in high-impact
journals (0.869). Next in strength is the relationship with IPRs reported as patents (0.835) and the
general number of IPRs (0.801). Opposite, correlation between EU co-financing share and
exploitation of results through social innovation (0.467), exploitation of results through EU policies
(0.377) and general advancement of knowledge (0.371), despite being positive and statistically
significant is relatively low. Lastly, the number of participants is first highly, positively and statistically
significantly correlated with the number of publications (0.804) and the number of IPRs reported as
patents (0.795), the general number of IPRs (0.794) and the number of publications in high-impact
journals (0.780). Next, the relationship between the number of participants is highest with general
advancement of knowledge (0.600) and the exploitation of results through social innovation (0.589),
followed by the exploitation of results through EU policies (0.489) and the number of reported
foregrounds (0.472), and finally with exploitation of R&D results via standards (0.374).
The correlation analysis leads to the following observations. First and very interestingly, there appears
to be no connection between the total budget and innovation output. This suggests that there is a
set of other factors responsible for the creation of the examined output (e.g., the stock of human
capital as outlined in the literature review). Second, none of the measured inputs is statistically
significantly correlated with commercial exploitation of R&D results. Third, as much as there are
strong relationships of examined inputs with outputs related to IPRs and knowledge creation and
decimation, their relationship with tangible / applicable measures of innovation output is significantly
smaller. The last two observations lead to a conclusion that FP7 is (intentionally or not) aimed at
creating theoretical advancements in knowledge and not at creating applicable / marketable
innovations.
This project has received funding from the European
www.i3u-innovationunion.eu
Page 46 of 190
Union’s Horizon 2020 research and innovation
programme under grant agreement No 645884.

D2-2 | State of Implementation and Direct
Impact Assessment- revised version

3.3.3 CIP – impact and efficiency
Evaluation of CIP in terms of its impact on innovation is harder due to its design, i.e. in the process
of innovation creation it employs its resources rather with engagement and financing (i.e., inputs)
than the final product, which for obvious reasons is not immediate and would require a series of
follow-up studies. Also, it is impossible to use the output/input ratio as it would provide useless (from
the perspective of this study) information, e.g. the average cost / value of a proposal funded. Despite
these difficulties, it is possible to make the following observations. One, each of the years the output
created by EIP (SME loans, EEN partners, newsletter points of contact and SME participation in local
events) has been constantly producing positive results with the overall average growth rate of
impressive 24.01%; especially when compared with the average growth rate of EIP budget (5.76%;
5.51% for budget committed). Two, the budget for IEE has been growing on average at a 17.66%
(17.68% for budget committed), but the average growth rate for its output as measured by the total
number of proposals funded equals 2.27%. This may sound discouraging, but when looking at the
fact that on average each year 64 proposals were founded the picture becomes more positive and
this is the framework, through which IEE should be examined. Three, similar observations can be
made of the projects resulting from the Calls within ICT-PSP; on average 39 projects per year were
retained, with an average growth rate of 32.29% and the average budget growth rate of 28.55%
(27.88% for budget committed). Lastly, it needs to be noted that the annual review reports highlight
that “the CIP instruments have successfully reached final beneficiaries and that the actions
implemented so far have delivered encouraging results".27

3.3.4 H2020 – impact and efficiency
H2020 is an ongoing initiative; therefore, its evaluation should be seen as an interim one. 28
In the Excellent Science pillar there are three areas (“ERC - Percentage of publications from ERC
funded projects which are among the top 1% highly cited” - Figure 10, “Marie Skłodowska-Curie
27

E.g. see: European Commission, (2012), CIP 2011 Implementation Report, Accessed on 18 August 2015,
Available from: http://ec.europa.eu/cip/documents/implementation-reports/index_en.htm
28
The “Horizon 2020 budget and implementation. A guide to the structure of the programme” document
illustrates how specific elements of FP7 and CIP have been transferred to the new H2020 initiative (Reillon,
2015; details can be found in the original text and in Figure 22). What is worth noting is that not all of the
transferred (kept) groups of programmes have been shown in this study to, relatively to others, efficiently
impact the entire idea-market spectrum (from idea generation, through publications and patents to
commercialization), or even to be (again relatively) efficient in stimulation of least one of the steps. It is
important to note that the transition to H2020 was not a simple “ctrl-C, ctrl-V” procedure (see DirectorateGeneral for Research and Innovation, 2015, and European Commission, 2017a), as the programmes have been
tuned and bring positive results; these include higher degree of participants representing the industry (28%
for H2020 and 25% for FP7), higher degree of SME participants (20% for H2020 and 18% for FP7), higher degree
of openness (6,800 new organizations signed grant agreements as of July 2015), significant simplification of
the procedures (e.g., Participant Portal – a one-stop shop for all interested parties) that has led to a decrease
of time-to-grant, as compared with FP7, by about 50 days (increase in efficiency of H2020 as compared with
FP7 has also been highlighted by European Commission 2017).
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actions - Crosssector and crosscountry circulation of researchers, including PhD candidates” - Figure
13 - and “Research Infrastructures - Number of researchers who have access to research
infrastructures through support from Horizon 2020” - Figure 14) that are meeting or are on the best
way to reach the targets set for the end of H2020. However, two components (“FET - Publications in
peer-reviewed high impact journals” - Figure 11 - and “FET - Patent applications and patents awarded
in Future and Emerging Technologies” - Figure 12) are significantly lagging. Risk finance (specifically
“Risk Finance - Total investments mobilised via debt financing (million EUR) “ - Figure 17) is the
strong performer of the Intellectual Leadership pillar, while the targets associated with LEIT7 (i.e.
“LEIT7 - Patent applications the different enabling and industrial technologies” - Figure 15 - and
“LEIT7 - Patents awarded in the different enabling and industrial technologies” - Figure 16)
significantly underperform. Similarly, the three elements of the Societal Challenges pillar (“Societal
Challenges - Publications in peer-reviewed high impact journals in the area of the different Societal
Challenges” - Figure 1829, “Societal Challenges - Patent applications in the area of the different
Societal Challenges” - Figure 19 - and “Societal Challenges - Patents awarded in the area of the
different Societal Challenges” - Figure 20) underperform significantly.
Shifting to the topic of efficiency (Figure 21), i.e. output per million Euro, Euratom is the best
performer in terms of publications in peer-reviewed journals (with 4.89 publications per million Euro)
and Science with and for Society (0.03) at the other side of the spectrum. From the three key pillars
of H2020 Industrial Leadership (0.11) is followed by Excellent Science (0.1) and Societal Challenges
(0.05). In terms of patent applications per million Euro, Industrial Leadership is the most efficient
(0.01), followed by Societal Challenges (0.009) and Excellent Science (0.001). A slightly different
hierarchy is seen when examining patents awarded per million Euro (0.003 – Industrial Leadership,
0.003 – Societal Challenges and 0.0002 – Excellent Science). Interestingly, there is some degree of
heterogeneity within the pillars themselves. For example, within Excellent Science “ERC” is the most
efficient programme in producing patent applications (0.003) and patents awarded (0.0003), while
other programmes (“Future and emerging technologies”, “Marie Skłodowska-Curie actions” and
“Research infrastructure”) produce no output connected with patents. In the Societal Challenges,
“Health, demographic change and wellbeing” and “Food security, sustainable agriculture and
forestry, marine and maritime and inland water research and the bioeconomy” are most efficient in
producing publications in peer-reviewed journals (0.095 and 0.108, respectively), but relatively some
of them are inefficient in output measures connected with patents where “Secure, clean and efficient
energy” leads in the efficiency in patent applications (0.018) and “Health, demographic change and
wellbeing” in patents awarded (0.007).
Concluding, as much as on an aggregate basis FP7 does produce innovation output, efficiency with
which this is done is heterogeneous across the elements of FP7 as well as the measure of the output
in question. As for CIP, the output of this project was the input into the innovation process; however,
due to no data, it is impossible to link inputs into CIP with innovation output coming from them.
Early assessment of the H2020 initiative shows that the programme is successful in producing
innovation (invention) output; however, the efficiency of this success is heterogeneous across the
individual programmes (issue also mentioned by European Commission, 2017a).

29

Data based on “Number of publications in peer-reviewed high impact journals" as the original indicator was
not reported on.
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3.4.

Implications for further policy and programme design

Above results show that FP7 is a set of programmes, which result in stimulation of the creation of
IPRs and knowledge creation and decimation, but fair weaker in terms of commercial implications.
This is not unexpected given its research / knowledge orientation by design. As much as CIP is not
aimed specifically at directly creating innovation output, but rather innovation inputs (e.g.,
involvement of SMEs) it is clear by its design that it is oriented at the commercial implications rather
than IPRs and knowledge creation and decimation; all this makes it a very good complementary
programme to FP7. As a result, it is recommended that any further innovation-based initiatives are
encompassing all measures of output, i.e. creation of new intellectual property, new knowledge and
its dissemination (which is crucial to avoid knowledge monopolies) as well as the commercial aspect,
i.e. the commercial exploitation of knowledge, creation of new standards etc. To a certain degree
H2020 obeys by this suggestion; however, from the set indicators it is clear that a good share of
output is directed at the invention (publications, patents) and not the commercialization stage of the
innovation process. Therefore, asking whether the aim is to publish and patent to a drawer or to a
market is a very valid one (the seriousness of this issue is also highlighted by Zygierewicz, 2017). At
the same time it needs to be noted that “the large share of attention devoted to commercialisation
provides confidence that Horizon 2020 will have important innovation outcomes in the short and
medium term” (Grimpe et al., 2017, p. 34).
The next suggestion refers to the progress tracking and the design of objectives. Starting from the
latter, it is better to design specific quantitative objectives, which can be put on a measurable scale
rather than unmeasurable qualitative objectives, evaluation of completion of which is significantly
prone to bias resulting from the meter and the research method selected. The proposed
implementation will lead to the design of operational record tracking tools, which will result in richer
data sets available for analysis. H2020 addresses these issues to some degree, but as can be seen in
data gathered for annual review reports not all of the 23 key indicators are reported on directly in a
comparable manner and some of the indicators will not be available for evaluation until the end or
some advanced stage of the project – the problem of consistent performance definition and
monitoring was one of the key conclusions reached by Zygierewicz (2017). Therefore, the
recommendation would be to, in addition to the end-of indicators, have interim evaluation indicators
for all of the planned programmes.
At the very least, “implementation” objectives should be measured on a dichotomous scale (i.e., 0 –
implementation not completed and 1 – implementation completed) with clear guidelines for the
qualification of the project into one of the two categories. The more advanced level of measurement
can be carried out on a defined scale, be it ordinal (e.g., Likert scale) or interval (0-100%). The most
advanced level would be a separation of the term “implementation” into specific processes, which in
turn are evaluated on the degree of their completeness; all aggregating into a final decision on the
level of implementation of a given initiative / achievement of a specific goal / commitment. All these
however require the designers of initiatives / goals / commitments to foresee the evaluation process
that will be required in the future. H2020 to some degree addresses these issues.
An important note has to be made on the dangers of parametrization of such intangible concepts as
“innovation”. This can be best explained with an example question: Is it better to have 100 patents
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and one commercialization, or 10 patents and 10 commercializations? This again requires a
significant foresight from the designers of the initiatives / goals / commitments.
It is a welcoming fact that initiatives under H2020 “have been fine-tuned by maintaining a challengebased approach and setting out a tailored description of expected impacts for every topic so that
the expected impact is clear” (Directorate-General for Research and Innovation, 2015, p. 31).

3.5.

Conclusions

The aim of this document was to conduct the impact analysis of the Seventh Framework Programme
(2007-2013; FP7), the Competitiveness and Innovation Framework Programme (2007-2013; CIP) as
well as the Horizon 2020 initiative (2014-2020; H2020) on the level of innovation in the European
Union. This has been done with a use of various analyses types: literature study, subjective
assignment, input-output analysis and correlation analysis.
The chief conclusion is that both, FP7, CIP and H2020 on a “macro” level have been implemented
successfully from the perspective of C6 and they have produced output (variously measured), which
has contributed (i.e., is relevant) to the increase in the level of innovation in the EU. Shifting to
efficiency, on a “micro” level (i.e. individual within programmes) it has been found that not all within
programmes are equally efficient in achieving the final goal (e.g., see Figure 8 and Figure 21).
Therefore, those less efficient should be revised and implemented only after an introduction of
required modification. Despite the fact that individual programmes have been changed when
transplanting them into the new H2020 initiative, it is suggested here that maybe not all of them
should have been re-implemented as not all of the original programmes have been shown to be
efficient in increasing the level of innovation in the EU.
As it was mentioned earlier, but is important to highlight it again, the methods and assumptions
employed in this study come from a limited degree of data availability as well as the qualitative
(“unscaleable”) nature of Commitment 6’s objectives.
Another important aspect that needs to be raised when discussing the efficiency in stimulation of
innovation is the per unit cost of innovation. And so, through specialization large firms acting in nonperfectly competitive markets (i.e., a downward sloping demand curve) through economies of scale
should be able to provide innovation output at a lower per unit cost (i.e. lower average total cost). In
other words, given a finite amount of inputs (e.g., EU funds) available, it may be more beneficial to
the system as a whole to allocate those inputs in places where they will yield the biggest output per
unit of input, i.e. allowing to minimalize the friction cost – costs associated with set-up, administration
procedures etc.. The drawback of firms in a non-perfectly competitive market is that they produce
relatively lower output and sell it at a relatively higher price (i.e., since they are not price takers they
can charge a premium). This however could be mitigated with the use of public funds, which would
“force” the price down (via subsidies) and increase the quantity produced (via lower average total
cost bared by the producer).
Stimulation of large firms rather than SMEs as producers of innovation is further true if the examined
large firms have a continuously downward sloping (innovation) average total costs curves (i.e., they
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represent a case of a natural monopoly); in this case the output is delivered to the public at the
lowest possible per unit cost. If such firms were provided public funding, then the average total cost
pricing scheme could be implemented without any of its usual drawbacks (e.g., if the price is set to
equal average total cost, then minimization of the latter is not an incentive as it yields no additional
profit to the firm – issue solved with public funds).
This obviously holds only if the large firm is already engaged in innovation-creating activities; if not
then the set-up cost (treated as fixed cost in the short-term, i.e. sunk cost, i.e. friction cost) will
increase the average total cost initially, but the same logic (and probably to a greater extent) applies
to a smaller firm.
By no means does this suggest that SMEs should be removed from the innovation process. What is
suggested here is that (in general, i.e. obviously there are exceptions) the smaller the firm, the more
it should be employed in the commercialization of innovations (which it will be able to afford due to
low costs of per unit production – as mentioned above – and public funds) and less in the very costly
to them processes of innovation (e.g. R&D), as their innovations (given a relatively high per unit cost)
will require a higher (relative to the large firm case) price, i.e. it will a) require greater per unit inputs
and b) will result in a higher per unit price to the public. Also, SMEs may face a greater degree of
difficulty in maintaining the innovation process going after the end of the EU-funded period. Lastly,
specialized SMEs could have (as part of the funding requirement for large enterprises) be employed
as subcontractors.
This suggests that there should be two tracks for innovation stimulation by the EU, one aimed at
large institutions with a goal of innovation creation and another aimed at smaller units with a goal
of commercialization of those innovations.
Lastly, but maybe of chief importance, it is paramount that the projects designed to increase
innovation focus on both aspects of innovation, i.e. invention (again, publications and patents) and
commercialization. These two should be treated as perfect complementary goods. That is, in order
to gain the full benefit, both of them need to be present (in this case invention can exist without
commercialization, but its usefulness is extremely limited from the impact perspective).
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3.7.

Figures

Figure 1. The matching of Commitment 6’s objectives with the elements of FP7 and CIP according to their original design
FP7 and CIP programs addressing particular C6
Commitment
C6 Objectives
objectives

Commitment
6: EU Research
and Innovation
Programmes

→

Stronger focus on societal challenges

→

FP7-Cooperation, FP7-People, CIP-EIP, CIP-ICT, CIP-IEE

→

Streamline funding instruments

→

FP7-Cooperation, FP7-Euratom, CIP-IEE

→

Radically simplify access by shifting from a control-based to a trust-based
system

→

CIP-EIP

→

Strengthening of the role of the ERC

→

FP7-Ideas

→

Easily accessible funding system for SMEs, building on Eurostars

→

FP7-Capacities, CIP-EIP

→

See Commitment 9

→
Source: Author’s own elaboration.
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Exploitation of results
through EU policies

Exploitation of results
through (social
innovation)

Exploitation of R&D
results via standards

General advancement of
knowledge

Commercial exploitation
of R&D results

Reported foregrounds

Average publications per
project

Publications in high
impact per reviewed
journals

Total publications

Projects with at least one
publication

IPR ported as patent
application (%)

IPR ported as patent
application (No.)

No. of reported IPRs

No. of projects with at
least one IPR reported

Final Reports

Total cost (Euro million)

Figure 2. FP7 output

Specific
programme
Cooperation
44,342 1,989
376
985
822
0.83
1,273 24,706 12,100
12.42
663
184
308
10
41
90
Ideas
7,677
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
People
5,600
4,361
156
268
227
0.85
2,824 12,892
6,219
2.96
676
95
469
21
11
27
Capacities
5,227
878
125
319
228
0.71
314
5,182
1,925
5.90
1,975
1,019
802
78
30
33
Euratom
662
60
7
14
14
1
37
608
117
10.13
25
5
3
10
1
3
Note: NA is listed when data was unavailable.
Source: Author’s own elaboration based on data from European Commission (2015) and data from the National Contact Point for Research Programmes of the
European Union (2016).
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Figure 3. H2020 output
Programme

Budget
(EUR
million)

Publications in
peer-reviewed
journals

Patent
Applications

Patents
Awarded

Excellent Science

6030.8

589

9

1

ERC

3291.4

163

9

1

Future and emerging technologies

478.7

146

0

0

Marie Skłodowska-Curie actions

1648.5

258

0

0

Research infrastructure

612.2

22

0

0

Industrial Leadership

3738.8

404

47

13

Leadership in Enabling and Industrial Technologies

3154.9

404

47

13

Access to risk finance

NA

NA

NA

NA

Innovation in SME

583.9

NA

NA

NA

Societal Challenges

5754

297

53

15

Health, demographic change and wellbeing

1267.3

120

14

9

Food security, sustainable agriculture and forestry, marine and maritime and inland water research and the
bioeconomy

748.7

81

5

1

Secure, clean and efficient energy

1330.8

38

24

2

Smart, green and integrated transport

1032

7

3

2

Climate action, environment, resource efficiency and raw materials

726.3

11

5

1

Europe in a changing world - inclusive, innovative and reflective societies

256.9

21

0

0

Secure societies - protecting freedom and security of Europe and its citizens

392

19

2

0

Spreading excellence and widening participation

117.4

26

0

0

Science with and for Society

105.4

3

0

0

Euratom

90.1

441

0

0

Pilot: Fast-track to Innovation (since 2015)

88.8

0

0

0

Source: Author’s own elaboration based on data from European Commission (2016).
www.i3u-innovationunion.eu

Page 55 of 190

This project has received funding from the European
Union’s Horizon 2020 research and innovation
programme under grant agreement No 645884.

D2-2 | State of Implementation and Direct
Impact Assessment- revised version

Figure 4 CIP output
Outputs

EIP

IEE
ICTPSP

EIP
ICTPSP
IEE

SME loans (stock, i.e. from 2007)
SME loans (flows, i.e. in a given year)
EEN partners
Newsletter points of contact (in million)
SME in local events
Total number of proposals funded
Projects resulting from the Call for Proposals in a given year
Inputs (Budget)
EIP
Eco-innovation (part of EIP bud.)
EIP - committed
ICT-PSP
ICT-PSP - committed
IEE
IEE - committed
Total

2007
NA
NA
NA
NA
NA

2008
NA
NA
NA
NA
NA

2009
58,767

2010
90,289

2011
190,138

2012
210,000

31,522
590
2.5
600,000
48

99,849
600
2.4
850,000
79

19,862
600
2.0

57

58,767
570
2.2
457,000
62

74
NA

20

49

41

44

41

2007
269,000,000
23,000,000
271,139,268
65,500,000
67,665,289
58,900,000
58,900,000
393,500,000
398,279,352

2008
291,320,000
53,850,000
288,870,000
44,580,000
44,480,000
70,930,000
70,220,000
406,830,000
403,570,000

2009
315,127,000
61,153,000
312,111,000
114,479,000
113,311,000
90,871,000
90,871,000
520,477,000
516,293,000

2010
314,706,000
67,020,000
311,194,000
116,000,000
116,000,000
103,560,000
103,560,000
534,266,000
530,754,000

2011
353,508,000
75,610,000
351,176,000
125,000,000
125,000,000
117,950,000
117,950,000
596,458,000
594,126,000

2012
353,960,000
42,560,000
352,703,000
136,000,000
136,000,000
132,000,000
132,000,000
621,960,000
620,703,000







Total - committed
"The report shows that the CIP instruments have successfully reached
final beneficiaries and that the actions implemented so far have
delivered encouraging results."
Source: Author’s own elaboration based on data from European Commission, (2008-2013a-d).
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PUB_HI
GH

FOR

COMM

ADV

STDR

SI

POL

PART_
NO

400
185
350
105
216
280
131
111
79
11
121
4,361
88
471
46
107
90
16
60
3
57

PUB_N
O

FR_NR

Health
KBBE
NMP
Energy
ENV
TPT
SSH
Space
Security
GA
SP1-JTI
People
INFRA
SME
Regions
REGPOT
SiS
COH
INCO
Fusion
Fission

PR_1_I
PR
IPR_N
O
IPR_PA
T
PR_1_P
UB

PA

Figure 5. Output and input data for FP7 (in no. unless specified otherwise)
EU_COFUND (Euro)

98
34
139
33
15
32
0
7
9
1
8
156
7
105
0
12
0
0
1
0
7

11,662
2,836
4,046
791
2,896
549
688
693
244
252
49
12,892
3,024
352
13
1,489
169
10
125
136
472

6,620
1,220
1,982
339
1,273
166
161
221
39
57
22
6,219
1,303
89
4
470
40
2
17
15
102

176
8
182
78
80
82
31
1
22
3
0
676
30
1,873
38
27
6
1
0
0
25

42
1
79
19
2
29
3
0
9
0
0
95
0
1,011
2
6
0
0
0
0
5

105
0
80
57
30
32
3
0
1
0
0
469
22
755
9
13
3
0
0
0
3

1
1
6
0
2
0
0
0
0
0
0
21
0
78
0
0
0
0
0
0
10

15
3
2
0
8
2
6
0
5
0
0
11
2
24
1
3
0
0
0
0
1

6
0
11
2
35
16
13
1
3
3
0
27
4
4
21
4
0
0
0
0
3

11,431
7,967
10,350
4,430
7,202
8,985
2,798
2,644
3,987
184
6,337
19,727
5,292
9,201
1,013
308
1,847
131
1,420
67
2,060

4,786,076,182.95
1,850,804,918.73
3,232,337,559.21
1,830,876,071.38
1,719,304,186.58
2,271,151,459.10
579,553,417.81
713,287,662.32
1,331,371,745.06
312,687,984.13
2,221,857,202.70
4,789,751,887.47
1,528,321,723.55
1,246,096,697.15
126,689,333.80
377,734,055.86
288,397,372.24
28,213,462.65
173,417,304.21
5,248,981.00
352,824,122.66

284
89
368
92
21
75
0
20
21
3
12
268
34
232
0
49
0
0
4
0
14

254
76
296
89
17
55
0
11
11
3
10
227
30
152
0
46
0
0
0
0
14

344
150
252
71
151
108
86
60
35
1
15
2,824
52
127
8
81
35
1
10
2
35

PRO_BUD (Euro)
91,374,431,069.30
44,294,369,741.86
75,225,184,695.90
44,635,337,836.51
42,128,778,214.24
82,523,513,842.67
10,936,586,050.68
19,551,023,492.19
34,841,155,753.70
1,217,868,177.75
199,881,932,112.31
26,224,489,105.35
57,571,899,715.68
16,195,911,374.98
2,035,674,702.05
541,734,231.60
4,991,787,821.25
132,530,838.77
3,809,880,069.72
182,827,568.22
14,673,716,876.31

Where: PA (Priority area), FR_NR (Final Reports / Number of grant agreements), PR_1_IPR (No. of projects with at least one IPR reported), IPR_NO (No. of reported
IPRs), IPR_PAT (IPRs reported as patent application No.), PR_1_PUB (Projects with at least one publication), PUB_NO (Total publications), PUB_HIGH (Publications in
high impact per reviewed journals), FOR (Reported foregrounds), COMM (Commercial exploitation of R&D results), ADV (General advancement of knowledge), STDR
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(Exploitation of R&D results via standards), SI (Exploitation of results through social innovation), POL (Exploitation of results through EU policies), PART_NO
(Participants number), EU_COFUND (EU co-funding), PRO_BUD (Project’s funding).
Note: Values in ref were inserted into empty spaces under the assumption that is a value was not reported it is equal to zero.

Source: Author’s own elaboration based on data from European Commission (2015a) and data from the National Contact Point for
Research Programmes of the European Union (2016).
Figure 6. H2020 key performance indicators
State of implementation
Key performance indicator

Target at the end of H2020

2014

2015

Total

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

1,80%

7%

7%

7%

146

0

146

0

0

0

9,000

9,000

18,000

13,5%/8,7%

14,3%/9,1%

13,9%/8,9%

20, 000 additional researchers
during Horizon 2020

28,559

33,741

33,741

3 patent applications per €10
million funding

40

7

47

11

2

13

International
Leadership

Excellent Science

FET - Publications in peer-reviewed high impact journals
FET - Patent applications and patents awarded in Future and
Emerging Technologies
Marie Skłodowska-Curie actions - Crosssector and crosscountry
circulation of researchers, including PhD candidates
Number of researchers undertaking mobility between academic
and non-academic sectors. (Private sector participation/SME
participation)
Research Infrastructures - Number of researchers who have access
to research infrastructures through support from Horizon 2020
LEIT7 - Patent applications the different enabling and industrial
technologies

25 publications per €10 million
funding
1 patent application per €10
million funding
65,000 researchers (out of which
25,000 PhD candidates)

LEIT7 - Patents awarded in the different enabling and industrial
technologies

www.i3u-innovationunion.eu

Page 58 of 190

This project has received funding from the European
Union’s Horizon 2020 research and innovation
programme under grant agreement No 645884.

D2-2 | State of Implementation and Direct
Impact Assessment- revised version
LEIT - Percentage of participating firms introducing innovations
new to the company or to the market (covering the period of the
project plus three years)

To be developed on the basis of
first Horizon 2020 results

NA

NA

NA

LEIT - Number of joint public-private publications

To be developed on the basis of
first Horizon 2020 results

NA

NA

NA

Risk Finance - Total investments mobilised via debt financing (mln
EUR)

€25 billion for both actions

13,015

4,181

17,196

Societal
Challenges

Risk Finance - Total investments mobilised via Venture Capital

Risk Finance - Number of organisations funded and amount of
private funds leveraged

5,000 organisations funded and
€35 billion of private funds
leveraged

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

50%

SME - Growth and job creation in participating SMEs

To be developed based on FP7
ex-post evaluation and /or first
Horizon 2020 project results

Societal Challenges - Publications in peer-reviewed high impact
journals in the area of the different Societal Challenges (data
based on "Number of publications in peer-reviewed high impact
journals")

On average, 20 publications per
€10 million funding (for all
societal challenges)
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The instrument has been implemented as from
2015. The value for this indicator is not
available in the Monitoring Report 2015.
Both KPIs are reported by Horizon 2020
beneficiaries after the end of a project and will
be available only after the critical mass of
finished projects has been reached. Their
current value is therefore not available in this
Monitoring Report.
Both KPIs are reported by Horizon 2020
beneficiaries after the end of a project and will
be available only after the critical mass of
finished projects has been reached. Their
current value is therefore not available in this
Monitoring Report.
Both KPIs are reported by Horizon 2020
beneficiaries after the end of a project and will
be available only after the critical mass of
finished projects has been reached. Their
current value is therefore not available in this
Monitoring Report.
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Societal Challenges - Patent applications in the area of the
different Societal Challenges
Societal Challenges - Patents awarded in the area of the different
Societal Challenges
Societal Challenges - Number of prototypes and testing activities

On average, 2 per €10 million
funding (2014 - 2020)
On average, 2 per €10 million
funding (2014 - 2020)
To be developed on the basis of
first Horizon 2020 results

41

12

53

12

3

15

NA

NA

NA

NA

NA

NA

New products, processes, and methods launched into the market

To be developed on the basis of
first Horizon 2020 results

NA

NA

NA

Percentage of the overall Energy challenge funds allocated to the
following research activities: renewable energy, end user energy
efficiency, smart grids and energy storage activities

85%

SWEP

To be developed on the basis of
first Horizon 2020 results

Spreading Excellence and Widening Participation - Evolution of
the publications in high impact journals in the given research field

To be determined at the
occasion of Horizon 2020 interim
evaluation in 2017

SWAFS

Societal
Challenges Number of joint
public-private
publications

Science with and for Society - Number of institutional change
actions promoted by the programme

To be determined at the
occasion of Horizon 2020 interim
evaluation in 2017
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Share of the overall Energy challenge funds
allocated to non-fossil-fuel-related activities:
93% (2014), 94.7% (2015), 92.6% (total)
Share of the overall Energy challenge funds
allocated to market-uptake of sustainable
energy solutions: 13.9% (2014), 14.5% (2015),
14.2% (total)
The KPIs are reported by Horizon 2020
beneficiaries after the end of a project and will
be available only after the critical mass of
finished projects has been reached. First
relevant data available are expected as from
2018.
This information will be made available by
Horizon 2020 beneficiaries only at the end of
their respective projects; hence at this stage
the indicator cannot be reported.

JRC
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JRC - Number of occurrences of tangible specific impacts on
European policies resulting from technical and scientific support
provided by the Joint Research Centre
JRC - Number of peer reviewed publications in high impact
journals

2017:220, 2020:230 (both values
from PS)

56.9*

58.1*

115*

2017:480, 2020:500 (both values
from PS)

689**

987**

1,676**

* Support to Commission services. Contracts signed (in million EUR).
** Books, monographs with JRC editorship, article contribution to a monograph, article contribution to peer-reviewed periodicals listed
in the ISI Science Citation Index Expanded and/or Social Science Citation index, article contribution to other periodicals.
Source: Author’s own elaboration based on data from European Commission (2015b), European Commission (2015c), European
Commission, (2015d), European Commission (2016).

Specific
programme

Final Reports

No. of projects with
at least one IPR
reported

No. of reported IPRs

IPR ported as patent
application (No.)

Projects with at least
one publication

Total publications

Publications in high
impact per reviewed
journals

Reported
foregrounds

Commercial
exploitation of R&D
results

General advancement
of knowledge

Exploitation of R&D
results via standards

Exploitation of
results through
(social innovation)

Exploitation of
results through EU
policies

Figure 7. Output/input ratios for FP7 programmes collections

Cooperation
Ideas
People
Capacities
Euratom

0.0449
NA
0.7788
0.1680
0.0965

0.0085
NA
0.0279
0.0239
0.0113

0.0222
NA
0.0479
0.0610
0.0225

0.0185
NA
0.0405
0.0436
0.0225

0.0287
NA
0.5043
0.0601
0.0595

0.5572
NA
2.3021
0.9914
0.9775

0.2729
NA
1.1105
0.3683
0.1881

0.0150
NA
0.1207
0.3778
0.0402

0.0041
NA
0.0170
0.1949
0.0080

0.0069
NA
0.0838
0.1534
0.0048

0.0002
NA
0.0038
0.0149
0.0161

0.0009
NA
0.0020
0.0057
0.0016

0.0020
NA
0.0048
0.0063
0.0048

Note: NA is listed when data was unavailable.
Source: Author’s own elaboration based on data from European Commission (2015) and data from the National Contact Point for Research
Programmes of the European Union (2016).
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PA

FR_NR

PR_1_IPR

IPR_NO

IPR_PAT

PR_1_PUB

PUB_NO

PUB_HIGH

FOR

COMM

ADV

STDR

SI

POL

4.4E-09
4.2E-09
4.7E-09
2.4E-09
5.1E-09
3.4E-09
1.2E-08
5.7E-09
2.3E-09
9.0E-09
6.1E-10

1.1E-09
7.7E-10
1.8E-09
7.4E-10
3.6E-10
3.9E-10
0
3.6E-10
2.6E-10
8.2E-10
4.0E-11

3.1E-09
2.0E-09
4.9E-09
2.1E-09
5.0E-10
9.1E-10
0
1.0E-09
6.0E-10
2.5E-09
6.0E-11

2.8E-09
1.7E-09
3.9E-09
2.0E-09
4.0E-10
6.7E-10
0
5.6E-10
3.2E-10
2.5E-09
5.0E-11

3.8E-09
3.4E-09
3.3E-09
1.6E-09
3.6E-09
1.3E-09
7.9E-09
3.1E-09
1.0E-09
8.2E-10
7.5E-11

1.3E-07
6.4E-08
5.4E-08
1.8E-08
6.9E-08
6.7E-09
6.3E-08
3.5E-08
7.0E-09
2.1E-07
2.5E-10

7.2E-08
2.8E-08
2.6E-08
7.6E-09
3.0E-08
2.0E-09
1.5E-08
1.1E-08
1.1E-09
4.7E-08
1.1E-10

1.9E-09
1.8E-10
2.4E-09
1.7E-09
1.9E-09
9.9E-10
2.8E-09
5.1E-11
6.3E-10
2.5E-09
0

4.6E-10
2.3E-11
1.1E-09
4.3E-10
4.7E-11
3.5E-10
2.7E-10
0
2.6E-10
0
0

1.1E-09
0
1.1E-09
1.3E-09
7.1E-10
3.9E-10
2.7E-10
0
2.9E-11
0
0

1.1E-11
2.3E-11
8.0E-11
0
4.7E-11
0
0
0
0
0
0

1.6E-10
6.8E-11
2.7E-11
0
1.9E-10
2.4E-11
5.5E-10
0
1.4E-10
0
0

6.6E-11
0
1.5E-10
4.5E-11
8.3E-10
1.9E-10
1.2E-09
5.1E-11
8.6E-11
2.5E-09
0

People

People

1.7E-07

5.9E-09

1.0E-08

8.7E-09

1.1E-07

4.9E-07

2.4E-07

2.6E-08

3.6E-09

1.8E-08

8.0E-10

4.2E-10

1.0E-09

INFRA
SME
Regions
REGPOT
SiS
COH
INCO

1.5E-09
2.9E-08
2.3E-08
2.0E-07
1.8E-08
1.2E-07
1.6E-08

1.2E-10
6.5E-09
0
2.2E-08
0
0
2.6E-10

5.9E-10
1.4E-08
0
9.0E-08
0
0
1.0E-09

5.2E-10
9.4E-09
0
8.5E-08
0
0
0

9.0E-10
7.8E-09
3.9E-09
1.5E-07
7.0E-09
7.5E-09
2.6E-09

5.3E-08
2.2E-08
6.4E-09
2.7E-06
3.4E-08
7.5E-08
3.3E-08

2.3E-08
5.5E-09
2.0E-09
8.7E-07
8.0E-09
1.5E-08
4.5E-09

5.2E-10
1.2E-07
1.9E-08
5.0E-08
1.2E-09
7.5E-09
0

0
6.2E-08
9.8E-10
1.1E-08
0
0
0

3.8E-10
4.7E-08
4.4E-09
2.4E-08
6.0E-10
0
0

0
4.8E-09
0
0
0
0
0

3.5E-11
1.5E-09
4.9E-10
5.5E-09
0
0
0

6.9E-11
2.5E-10
1.0E-08
7.4E-09
0
0
0

Fusion

1.6E-08

0

0

0

1.1E-08

7.4E-07

8.2E-08

0

0

0

0

0

0

Fission

3.9E-09

4.8E-10

9.5E-10

9.5E-10

2.4E-09

3.2E-08

7.0E-09

1.7E-09

3.4E-10

2.0E-10

6.8E-10

6.8E-11

2.0E-10

Euratom

Cooperation

Health
KBBE
NMP
Energy
ENV
TPT
SSH
Space
Security
GA
SP1-JTI

Capacities

Figure 8. Output/input ratios for FP7 individual programmes

Source: Author’s own elaboration based on data from European Commission (2015) and data from the National Contact Point for Research
Programmes of the European Union (2016).
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PUB_HIGH

FOR

COMM

ADV

STDR

SI

POL

PRO_BUD

PUB_NO

EU_COFUND

IPR_PAT

PART_NO

Pearson
Correlation
Sig. (2-tailed)
N
Pearson
Correlation
Sig. (2-tailed)
N
Pearson
Correlation
Sig. (2-tailed)
N

IPR_NO

Figure 9. Pearson Correlation Coefficient matrix

0.794

0.795

0.804

0.78

0.472

0.288

0.6

0.374

0.589

0.489

0.000
21

0.000
21

0.000
21

0.000
21

0.031
21

0.205
21

0.004
21

0.095
21

0.005
21

0.025
21

0.801

0.835

0.867

0.869

0.239

0.072

0.371

0.125

0.467

0.377

0.000
21

0.000
21

0.000
21

0.000
21

0.297
21

0.758
21

0.097
21

0.588
21

0.033
21

0.092
21

0.256

0.273

0.197

0.221

-0.070

-0.075

-0.058

-0.107

0.026

-0.001

0.263

0.232

0.392

0.336

0.762

0.746

0.802

0.643

0.910

0.996

21

21

21

21

21

21

21

21

21

21

Note: Variables with strikethrough are not statistically significant at α = 10%.
Source: Author’s own elaboration based on data from European Commission (2015) and data from the National Contact Point for Research
Programmes of the European Union (2016).
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Percentage of publications in the top
1% highly cited

Figure 4. ERC - Percentage of publications from ERC funded projects which are among the top 1 % highly cited
8%

7%

7%
6%
5%
4%
3%
2%

1%
0%
ERC - Percentage of publications from ERC funded projects which are among the top 1 % highly cited
Target at the end of H2020

State as of the end of 2015

Source: Author’s own elaboration based on data from European Commission (2016).
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Figure 5. FET - Publications in peer-reviewed high impact journals

Number of publications per €10
million funding

30
25
20
15
10
5

0,24

0
FET - Publications in peer-reviewed high impact journals
Target at the end of H2020

State as of the end of 2015

Source: Author’s own elaboration based on data from European Commission (2016).
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Patent application per €10 million
funding

Figure 6. FET - Patent applications and patents awarded in Future and Emerging Technologies

1,2
1

0,8
0,6
0,4
0,2

0

0

FET - Patent applications and patents awarded in Future and Emerging Technologies
Target at the end of H2020

State as of the end of 2015

Source: Author’s own elaboration based on data from European Commission (2016).
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Figure 7. Marie Skłodowska-Curie actions - Crosssector and crosscountry circulation of researchers, including PhD candidates

Number of researchers

70 000
60 000
50 000

40 000
30 000

18 000

20 000
10 000
0
Marie Skłodowska‐Curie actions ‐ Crosssector and crosscountry circulation of researchers, including
PhD candidates
Target at the end of H2020

State as of the end of 2015

Source: Author’s own elaboration based on data from European Commission (2016).
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Figure 8. Research Infrastructures - Number of researchers who have access to research infrastructures through support from Horizon
2020

40 000

33 741

Additional researchers

35 000
30 000

25 000
20 000

15 000
10 000
5 000
0
Research Infrastructures - Number of researchers who have access to research infrastructures
through support from Horizon 2020
Target at the end of H2020

State as of the end of 2015

Source: Author’s own elaboration based on data from European Commission (2016).
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Figure 9. LEIT7 - Patent applications in the different enabling and industrial technologies
3,5

Patent applications

3
2,5
2
1,5
1
0,5

0,126

0
LEIT7 - Patent applications in the different enabling and industrial technologies
Target at the end of H2020

State as of the end of 2015

Source: Author’s own elaboration based on data from European Commission (2016).
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Figure 10. LEIT7 - Patents awarded in the different enabling and industrial technologies
3,5

Patents awarded

3

2,5
2
1,5
1
0,5

0,035

0
LEIT7 - Patents awarded in the different enabling and industrial technologies
Target at the end of H2020

State as of the end of 2015

Source: Author’s own elaboration based on data from European Commission (2016).
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Figure 11. Risk Finance - Total investments mobilised via debt financing (million EUR)
30000

25000

Mln Euro

20000

17 196

15000
10000
5000
0
Risk Finance - Total investments mobilised via debt financing (mln EUR)
Target at the end of H2020

State as of the end of 2015

Source: Author’s own elaboration based on data from European Commission (2016).
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Figure 12. Societal Challenges - Publications in peer-reviewed high impact journals in the area of the different Societal Challenges (data

Publications per €10 million funding

based on "Number of publications in peer-reviewed high impact journals")
25

20
15
10
5

0,516

0

Societal Challenges - Publications in peer-reviewed high impact journals in the area of the different
Societal Challenges (data based on "Number of publications in peer-reviewed high impact journals")
Target at the end of H2020

State as of the end of 2015

Source: Author’s own elaboration based on data from European Commission (2016).
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Publications per €10 million funding

Figure 13. Societal Challenges - Patent applications in the area of the different Societal Challenges
2,5
2
1,5

1
0,5

0,092

0
Societal Challenges - Patent applications in the area of the different Societal Challenges

Target at the end of H2020

State as of the end of 2015

Source: Author’s own elaboration based on data from European Commission (2016).
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Publications per €10 million funding

Figure 14. Societal Challenges - Patents awarded in the area of the different Societal Challenges
2,5
2
1,5
1
0,5

0,026

0

Societal Challenges - Patents awarded in the area of the different Societal Challenges
Target at the end of H2020

State as of the end of 2015

Source: Author’s own elaboration based on data from European Commission (2016).
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Figure 15. Output/input ratios for H2020 programmes collections
Programme

Publications in peer-reviewed
journals

Patent
Applications

Patents
Awarded

Excellent Science

0.0977

0.0015

0.0002

ERC

0.0495

0.0027

0.0003

Future and emerging technologies

0.3050

0.0000

0.0000

Marie Skłodowska-Curie actions

0.1565

0.0000

0.0000

Research infrastruture

0.0359

0.0000

0.0000

Industrial Leadership

0.1081

0.0126

0.0035

Leadership in Enabling and Industrial Technologies

0.1281

0.0149

0.0041

Access to risk finance

NA

NA

NA

Innovation in SME

NA

NA

NA

Societal Challenges

0.0516

0.0092

0.0026

Health, demographic change and wellbeing

0.0947

0.0110

0.0071

Food security, sustainable agriculture and forestry, marine and maritime and inland water research and the bioeconomy

0.1082

0.0067

0.0013

Secure, clean and efficient energy

0.0286

0.0180

0.0015

Smart, green and integrated transport

0.0068

0.0029

0.0019

Climate action, environment, resource efficiency and raw materials

0.0151

0.0069

0.0014

Europe in a changing world - inclusive, innovative
and reflective societies

0.0817

0.0000

0.0000

Secure societies - protecting freedom and security of Europe and its citizens

0.0485

0.0051

0.0000

Spreading excellence and widening participation

0.2215

0.0000

0.0000

Science with and for Society

0.0285

0.0000

0.0000

Euratom

4.8946

0.0000

0.0000

Pilot: Fast-track to Innovation (since 2015)

0.0000

0.0000

0.0000

Source: Author’s own elaboration based on data from European Commission (2016).
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Figure 22. Structure of FP7, CIP, EIT and H2020

Source: Reillon (2015).
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4. Commitment 7. SMEs in Research and Innovation Programmes
(responsible partner: EIZ)
by Valentina Vučković, EFZG and Nevenka Čučković, IRMO (EIZ)
Summary of changes introduced in the revised analysis for Commitment 7

1.

2.

3.

Reviewers’ comments
„Relevant sources or elements essential for
the correct evaluation of commitment 6 and
7 are missing (e.g. Horizon 2020 Interim
Evaluation SWD 220 final and SWD 222 final
(2017);
Horizon
2020
European
Implementation
Assessment,
European
Parliamentary Research Service (Feb. 2017),
European Economic and Social Committee
Opinion, Mid-term evaluation of Horizon
2020 (Oct. 2016), Annual Horizon 2020
monitoring reports).“
„H2020 interim evaluation is not only
essential for this WP but also for the entire
project. It is
important to highlight the contribution of
H2020 in IU implementation. The focus
should be on:
strengthening
the
scientific
and
technological base of industry and its
international competitiveness (particularly
relevant for commitment 6 and 7)
financing
Innovative
companies
(particularly relevant for commitment 7).
-impact of different instruments (PPP, Joint
Technological Initiatives, Fast Track to
Innovation, Eurostars and other SME support
programmes) on R&I effort put in place by
industry and SMEs (particularly relevant for
commitment 6 and 7).“
„Another relevant source of data is e-CORDA,
a useful data base monitoring results of
H2020. Concerning KPIs to be measured, it is
suggested to have a look to EC (A5 unit)
publication, “Horizon 2020 indicators”
(Assessing the results and impact of Horizon
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Revision
DONE. The sources and documents
suggested were incorporated into the
revised analyses for the Commitment 7
Deliverable 2-2 with intention to enrich
the analyses with insights and new data
from H2020 Interim Evaluation (2017),
which was not available at the time when
original Com 7 Deliverable 2-2 was
submitted (31 Dec 2016).

DONE. The new data from H2020
Interim Evaluation, especially in-depth
analyses presented in Annex 1 and 2 of
the Report, and other sources, were
included whenever possible into the
analyses of the Revised Report, see
especially the sections 2 and 3.
The econometric analyses done in the
rest of the Revised Report on
implementation of Com 7 prevailingly
used aggregate H2020 funding data
from eCORDA as the models used could
not distinct separate impacts of different
instruments.

DONE. The additional data from eCORDA received from EC DG R&I during
Sep-Dec 2017 with valuable help of
contacts from A5 Unit were used
throughout the analyses, see especially
sections 4-6.
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2020) and make contact with relevant EC Key Performance Indicators of H2020
services for data access.“
such as share of innovating SMEs, their
turnover, employment levels etc. were
used in our analyses of Com 7
implementation (both in original and
revised Report on Com 7).
4.

„
SEURECO
intention
to
include
commitments 5, 6 and 7 into the
econometric model is fully supported. This
will require further data collection and
analysis by the WP leader under SURECO
guidance and supervision.“
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DONE, BUT INCLUSION INTO MODEL
CONDITIONAL. For the new data
collection and impacts analyses, we
followed closely the methodological
proposal on how to integrate
Commitment 7 into the NEMESIS model
made by Pierre le-Mouel, SEURECO (pp.
64-68 in D.10-2). New e-CORDA data
collected still have limited econometric
value. The difficulties exist in using the
new H2020 collected data as operational
inputs of the model due to data
deficiency in scope, time-series, country
and sectorial coverage. Also, the SMEs
data are project self-reported and not
statistical.
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4.1.

Introduction (Aims and Specific Objectives of the Assessment)

This working paper contributes to REVISED Deliverable 2-2 of WP2 and is concerned with several
research questions which will help us to detect, assess and review the results of the implementation
of the Commitment no. 7 of Innovation Union. Some of these main research questions behind our
analyses are: Whether increased participation of SMEs in EU funding results in an increase of their
innovation activities, both product and process innovations?; What is the economic performance of
innovations in SMEs resulting from such funding (such as productivity and employment effects)?;
Whether increased availability of EU sources of funding crowd-in/out private R&D investments of
SMEs? And finally, if the EU funding additionality is positive for SMEs, would it be possible to quantify
the exact leverage and how could this affect the modifications of parameters of macroeconomic
model NEMESIS?
The main goal of the analyses is to explore if the policy actions have been taken to make the
commitment work in practice and what milestones and measurable impacts it has accomplished
since its launch. Also, due to specific econometric data deficiency, the revised paper is also using the
additional fractions of data collected from the EC data sources including eCORDA. The analyses will
also take into account what are the expected results of the implementation of Commitment 7,
especially when compared to the situation without undertaken policy by the EU. Furthermore, the
analysis aims to identify the limitations related to implementation impact assessment which require
further attention of both researchers and policy makers.
The paper is structured as follows. The first section is dealing with brief elaboration of economic
rationale and state of implementation of Commitment 7 based on new available data from Horizon
2020 interim evaluation and eCORDA. The second section sets the scene for the EU SMEs innovation
performance analyses by providing some descriptive statistics and indicators. The third section
discusses the possibilities for potential modification of the parameters of NEMESIS econometric
model used in the I3U project and identifies the main limitations and impact measurement
methodological challenges. The fourth section elaborates the methodology and main elements of
the chosen econometric models which aim at measuring the impact of participation of SMEs in
available EU funding for R&D and innovation. The fifth and sixth sections bring the quantitative
analyses, model and data description and their main findings related to key impacts on recipient’s
productivity and employment. The seventh section presents conclusions and policy implications.

4.2.
Economic Rationale
Commitment 7

and

State

of

Implementation

of

Commitment 7 of Innovation Union aims at ensuring stronger involvement of SMEs in EU R&I
programmes and is justified by the need to surmount the previous fragmentation of numerous of
funding programmes and to create an integrated EU finance programme directed specifically to
SMEs needs. The main argument behind this goal is that SMEs, especially the fast-growing ones with
a high growth potential, are important innovation creators and knowledge spillover conduits and
play important roles in the research and innovation value chain. In addition to that, the purpose of
the enlarged availability of EU funding is to limit the market failure in their access to finance,
especially in the early and risky stages of the innovation process.
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Policy actions taken by the European Commission and EU member states in 2014-2017 provide
ample evidence that additional funding has been ensured towards achieving the goals set by the
commitment. Horizon 2020 programme was launched at the end of 2013 and within it a new
integrated and dedicated SME instrument (SMEI) was created to address the specific needs of SMEs
which are encouraged to participate across the entire programme. The European Commission
Document “State of the Innovation Union 2015” states clearly its main goal: “The SME instrument is
designed to develop, grow and internationalise highly innovative SMEs, regardless of whether they
are high-tech and research-driven, or social or services companies whose innovations are not based
on research”. At the same time, H2020 funding is aiming at covering all stages of the innovation cycle
in the SMEs, from the idea to market, which is a novelty as compared to FP7. It is expected that this
integrated approach, together with simplification efforts, will lead to at least 20% from the total
combined budgets of the ‘Leadership in enabling and industrial technologies’(LEIT) and the ‘Societal
Challenges’ pillars of Horizon 2020 being allocated to SMEs over the 2014-2020 duration of Horizon
2020 as well as additional 7% through SMEI.” (EC, 2015, p. 33). Table 1 brings a specification of
available support to SMEs in H2020 and assigned budgets.
Table 1: Envisaged H2020 Support to the SME Sector, with assigned budgets
Instruments
SME participation target
H2020 Collaborative projects (i.e.
SME to account for 20% of budget in
transnational consortia of minimum 3
Industrial Leadership and Societal Challenges.
partners)
Approximately EUR 6 billion until 2020.
SMEI (Technology readiness level- TRL higher 7% of the combined budget for Industrial
than 6)
Leadership
and
Societal
Challenges.
Approximately EUR 3 billion.
Eurostars (transnational projects, co-financing EU contribution set at EUR 287 million and
of 50%)
participatory country contributions set at EUR
861 million. This budget is significantly larger
than those of the first Eurostars Joint
Programme.
Access to Finance (Reserved to RDI-driven- Guarantees and equity up to EUR 900 million.
SMEs and midcaps.)
Source: Horizon 2020: European Implementation Assessment, European Parliament (2017a), p. 144.
This section of analyses focuses on revealing briefly how much of available support the European
SMEs actually used in the first half of H2020 implementation. Later on in the text we will deal with
important questions such as what was the visible and measurable impact of used funding in terms
of “additionality” i.e. European value added (EAV) 30 to their productivity and output? And ultimately,
what kind of macroeconomic impact innovative and growing SMEs have produced for
competitiveness and employment of the EU economy?
We start with a snapshot summary of EU-wide policy actions adopted to ensure larger participation

30

As PPMI study calls it EC (2017g) p.6.
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of SMEs in EU funding (see Table 2).
Table 1: Commitment 7 of Innovation Union: Summary of Policy Actions and Implementation
Progress
Milestones

Status

Evidence

Adoption of specific programmes within
HORIZON
2020
related
to
the
involvement of SMEs in research

Achieved

Adoption of COSME regulation (SME
Instrument)

Achieved

Launch of the Eurostars 2 European Joint
Programme dedicated to the R&D
performing SMEs, and co-funded by the
European Communities and 33 EUREKA
member countries.
Monitoring and Evaluation of current
Horizon 2020, COSME and Eureka
initiatives

Achieved

All 28 EU Member States have established National
Contact Points for Eurostars

Achieved

A strategic dedicated Expert Horizon 2020 Advisory
Group on Innovation in SMEs has been established
and COSME Advisory Expert Group has been
established to monitor and evaluate actions
performed
under
COSME
In addition, an annual, an interim and ex-ante
evaluation system has been established and
performance indicators determined.
An interim evaluation of H2020 has been published
in June 2017.

Several Horizon 2020 work programmes for 20142017 included financial support specifically for
SMEs:
- Pillar 2: Industrial Leadership (WP Innovation in
small and medium-sized enterprises, WP Leadership
in Enabling and Industrial Technologies (LEITs), WP
Access to Risk Finance, Dedicated SME Instrument
-Pillar 3: Societal Challenges (6 WP Societal
Challenges)
Regulation has been adopted in 2013 establishing a
Programme for the Competitiveness of Enterprises
and small and medium-sized enterprises (COSME)
(2014 - 2020)

Source: Updated by authors based on initial data from Innovation Union Tracker, accessed at:
http://www.open-evidence.com/innovation-union/commitment.html?id=7 and data from H2020
Annual Monitoring Reports, 2015-2016 and Horizon 2020 Interim Evaluation Report, 2017.
Available data on the absorption of the H2020 programme budgets dedicated to the SMEs speak of
success of their increased participation in the 2014-2017 and overall satisfactory progress in specific
SME participation target achievements. According to Horizon 2020 Interim Evaluation Report (EC,
Annex 1, 2017a, p.189) by the January 2017, SMEs participated with 23.9% share of the H2020
budget31 (approximately EUR 3.5 billion out of available EUR 6 billion) allocated to “Societal
Challenges” and “LEIT” programmes, which indicates that the policy plans of increased SMEs
participation in approved grants funding are being fulfilled, at least in the initial first half of Horizon
31

For comparison, avarage participation of SMEs in FP7 budget was about 15%.
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2020’s implementation. The participation of SMEs in the number of supported projects was even
higher - 26.9%. It is envisaged that from this combined budget in total EUR 6 billion will have been
invested into Europe’s most innovative SMEs by the end of 2020 through collaborative consortia
grants.
Total Horizon 2020 allocations to SME recipients in 2014-2017 are about EUR 4 billion for
collaborative and single beneficiary projects granted through combined LEIT and Societal Challenges
budgets, according to eCORDA data from June 2017 (see Table 3).
Table 3: Total H2020 Budget Allocation to SMEs, 2014-2017 by EU member country (in EUR)
Country
Austria
Belgium
Bulgaria
Croatia
Cyprus
Czech
Republic
Denmark
Estonia
Finland
France
Germany
Greece
Hungary
Ireland
Italy
Latvia
Lithuania
Luxembourg
Malta
Netherlands
Poland
Portugal
Romania

2014
16.809.722,36
21.722.245,70
1.340.291,40
62.100,00
2.704.027,00
1.978.121,00

2015
45.211.266,37
51.518.966,46
2.871.027,93
1.511.520,50
10.020.167,29
7.522.566,65

2016
46.232.778,34
60.701.559,49
1.882.850,00
3.596.878,38
10.798.388,50
15.639.251,19

June 2017
23.157.666,56
25.994.320,42
2.644.139,53
2.599.680,75
2.787.536,88
7.562.995,22

Total
131.411.433,63
159.937.092,07
8.738.308,86
7.770.179,63
26.310.119,67
32.702.934,06

5.066.027,41
1.677.325,00
8.089.852,61
39.507.933,91
56.325.043,08
12.736.651,71
3.737.124,60
7.231.729,23
37.829.734,21
440.775,00
131.550,00
1.231.933,84
264.125,00
23.343.068,64
5.948.252,19
11.566.619,50
2.034.904,93

49.873.349,99
10.248.127,96
49.409.529,52
147.547.695,77
187.306.763,74
33.222.173,35
17.816.290,39
49.799.475,25
138.622.304,78
3.357.589,50
2.806.910,00
5.238.465,75
599.062,50
118.659.508,68
11.036.254,40
23.488.751,95
3.259.404,00

35.507.066,53
7.568.840,88
35.235.633,31
115.642.446,07
160.630.763,94
36.224.250,41
15.557.896,67
34.867.841,18
157.094.687,38
874.962,75
3.857.983,29
3.063.288,88
3.800.586,40
105.619.488,67
21.156.110,22
33.397.728,56
3.237.670,52

23.649.987,44
6.499.281,75
22.958.526,30
74.214.284,55
90.480.851,82
21.368.623,17
9.765.735,50
21.035.688,91
83.090.162,42
656.207,64
4.015.881,07
1.695.942,00
n.a.
48.723.088,22
14.183.965,98
17.339.762,55
2.834.909,51

114.096.431,37
25.993.575,59
115.693.541,74
376.912.360,30
494.743.422,58
103.551.698,64
46.877.047,16
112.934.734,57
416.636.888,79
5.329.534,89
10.812.324,36
11.229.630,47
4.663.773,90
296.345.154,21
52.324.582,79
85.792.862,56
11.366.888,96

Slovakia
Slovenia
Spain
Sweden
United
Kingdom
TOTAL

1.032.407,71
3.751.295,94
42.199.032,16
9.291.758,64
46.501.061,02

3.729.859,67
17.390.265,24
157.155.649,06
51.957.564,79
223.785.488,67

6.990.392,30
12.813.499,32
183.096.991,86
42.169.982,29
242.272.196,60

2.476.787,00
11.470.836,25
128.368.155,60
32.429.452,44
87.217.616,67

14.229.446,68
45.425.896,75
510.819.828,68
135.848.758,16
599.776.362,96

364.554.713,79

1.424.966.000,16

1.399.532.013,93

769.222.086,15

3.958.274.814,03

Source: e- CORDA, self-reported data by the SMEs project beneficiaries, cut-off date June 2017,
obtained by the request of the authors from DG R&I.
According to H2020 Interim Assessment Report (EC, 2017a, Annex 1, p.227) although SMEs from the
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old EU member states are much better funded in terms of average grants, it seems nevertheless that
EU-13 countries are outperforming EU old member states (EU-15) in terms of average levels of SMEs
participation, especially the countries such as Estonia, Cyprus, Hungary and Slovenia (with 30% of
SMEs participation compared to EU average of 26.9%). However, SMEs from EU-15 countries have in
general better success rates (14.4% as compared to 11.6% of EU-13).
The Table 4 below sheds some light on the value of H2020 contribution to R&D Investments when
put into normalized perspective of country’s population size, number of researchers and also national
R&D investments.
Table 4: H2020 Contribution normalized by inhabitant, researchers and R&D investment –
nationally

Source: H2020 Interim Assessment Report (EC, 2017a, Annex 1, p.227)
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The analyses presented in H2020 Interim Evaluation Report (EC, 2017a, p. 230) show that on country
level situation is rather specific and very heterogeneous, depending on the level of national R&D
investments, population size and number of researchers. Table 4 shows that even when taking these
as normalising factors when measuring contribution of H2020 funding, Slovenia, Estonia and Cyprus
outperform the EU-15 average, despite the very modest increase in general trend of H2020 funding
to EU-13 as compared to FP7 (from 4.2% to 4.4% so far).
In order to bridge the gap between innovation ideas and efforts towards producing close-to-market
products and services, Fast Track Innovation (FTI) pilot programme was introduced in 2015 within
LEIT and Societal Challenges’ budgets to promote innovations by industry-intensive consortia of 36 members. In 2015-2016 it had very positive response from the industry, having as a result 75 funded
projects with EC contribution of EUR 161.2 million. Out of 342 selected entities from the industry
73% were SMEs (EC, 2017a, Annex 1, p. 264).
Increased R&I investments of SME recipients of H2020 funded projects in 2014-2017 resulted in
some tangible and measurable innovation output such as patents, trademarks or other forms of IPR
output.32, According to H2020 Interim Evaluation, Commission Staff Working Document (EC, 2017c,
SWD Final 220, version of 16 June, p. 102), which examined key performance indicators by January
201733 there were in total 153 patent applications and 34 patents awarded, along with 24 trademarks
applications which were all awarded, Two thirds of these results derive from Phase 1 and 2 of SME
Instrument Programme (SMEI). Indeed, these are only preliminary figures as most of the projects are
on-going and only about 10% of funded projects are completed.
As for the share of EU funding invested through dedicated SME instrument (SMEI)34 in the 2014-2016
into projects of single, highly innovative SMEs- it represents 5.6% as against its target of 7% (EUR
882 million out of available EUR 3 billion). During 2014-2016 in total 2457 of individual SMEs are
funded (70 % of all funded private companies), with a significant part of newcomers (EC, 2017b,
Annex 2, p. 483) which demonstrated high attractiveness of such funding to innovating SMEs. By the
end of Horizon 2020, the SME instrument should have supported some 7500 SMEs to get their
innovations delivered onto the market.35
The SME instrument especially supports market creating innovations in single SMEs with high growth
potentials and also with potentials and ambitions to become global leaders. It represents quite
unique attempt to invest public funds into highly risky and disruptive innovations in SMEs. 36 Such
type of investment proved to be rather attractive to well performing single SMEs with potentially
new-to-market innovations, as it offers direct and equity free funding. The funding criteria very much
underlines perspective of commercialisation of this high-risk innovation and its excellence which
outperforms competitors.
The most of funding from SME instrument in 2014-2016 went to Medical and Healthcare (412 SMEs);
Cleantech (271 SMEs) and Energy (239 SMEs), and showed dominance in these topics, while ICT topic
(Open and Disruptive Innovation) is the most transversal and open topic across all sectors (Figure 1).
32

It should be noted that these data are extracted by the EC based on the projects self-reporting data.
eCORDA data with cut-off date 1st January 2017.
34
A part of H2020 which aimes at “SME-tailored support to stimulate all forms of innovation in SMEs, targeting
those with the potential to grow and internationalise across the single market and beyond”.
35
More details on dedicated SME instrument within Horizon 2020 available at:
http://ec.europa.eu/programmes/horizon2020/en/h2020-section/sme-instrument.
36
EC (2017f), Accelerating innovation in Europe: Horizon 2020 SME instrument impact report, p. 7.
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Figure 1: Number of funded SMEs in different industry sectors

Source: EC (2017): Accelerating Innovation in Europe: Horizon 2020 SME Instrument impact report,
2017 updated edition, Brochure, p. 15.
Internationalisation and market-oriented transnational research of highly innovative SMEs, an
important goal of Commitment 7, is additionally supported by the Second Eurostars Joint
Programme (2014-2020) which aims, by pooling national funding, to strengthen integration and
synchronisation of national research programmes and achievement of European Research Area (ERA)
goals to support SMEs in developing innovative and competitive products through international
cooperation. Together with EUREKA programme it especially strengthens the Industrial Leadership
Pillar of H2020 as important support instruments of R&I value chain in the SMEs. Over the period
January 2014-November 2016, in total 579 projects were approved with 1512 participants from
funding participating states. The EC financial contribution to these projects is EUR 62 million, while
total national funding bodies (NFB) contribution amounts to EUR 248.1 million37.
Important synergies within H2020 for Commitment 7 funding programmes for boosting research
and innovation-intensive SMEs are also envisaged with COSME InnoFin, Innosup, Enterprise Europe
Network programmes, as well as with available guarantee and equity funds at disposal through
financial instruments of IU commitments that have in a direct focus SMEs’ Access to Finance (see
impact assessments of Commitments 10-14, Work Package 3 in I3U project). 38 To avoid overlapping,
this analyses will focus more on assessing impacts of EU funding received for R&I through LEIT and
Societal Challenges budgets as dominant sources of SMEs' R&I collaborative projects' funding.
Namely, these projects represent bulk (2/3) of total EUR 9 billion H2020 funding for SMEs.

37

European Commission (2017h) Interim Evaluation of the Eurostars-2 Programme, p.19.
See Deliverable 3.2 of the I3U.
This project has received funding from the European
www.i3u-innovationunion.eu
Page 85 of 190

38

Union’s Horizon 2020 research and innovation
programme under grant agreement No 645884.

D2-2 | State of Implementation and Direct Impact
Assessment
4.3.
The European SMEs Innovation Performance: Setting the Scene
for Assessment Analyses by Selected Descriptive Statistics
4.3.1. The Snapshot on European SMEs Recent Economic Performance
The SMEs represent a pulsing part of EU28 economies, particularly as they are dominant type of
enterprises in the enterprise sector (on average over 99%) but also in terms of their participation in
total value added (57%), and employment (67%).39 They are also the most dynamic and vibrant part
of enterprise sector in terms of start-ups and new jobs and important share of total innovation
activities are happening in the SMEs as many of them were established on the basis of new products
or services
According to the latest Annual Report on European SMEs 2016/17 (EC, 2017, p.6-7), the SME sector
in EU28 has been growing for the last three consecutive years and is firmly on the path of substantial
post-crisis recovery which started already in 2014. Robust recovery of the SME sector has been
reflected in an increase in the value added for the third year in a row (3.8% in 2014; 5.8% in 2015 and
1.4% in 2016). Altogether, value added of SME sector was 11% higher in 2016 than in 2008. As for
the employment level, it finally fully recovered from the fall and slightly exceeded its pre-crisis 2008
level. Namely, SME employment started to grow for the first time in 2014 but has been rather
moderately growing by 1.1% in 2014; 1.6% in 2015 and 1.6 in 2016. Nevertheless, creating new jobs
firmly signalled that the EU SME sector is on substantial recovery path, but it will need few more
years of solid economic growth to have more dynamic impact on employment The largest
contribution to employment growth in 2016 was visible in SMEs in service industries especially of
„business services“ with an increase of 2.8%., while employment in manufacturing increased by
modest 1.1% in 2016. Most positive contribution to employment originates from EU technology
intensive sectors, especially high-tech services which had the largest contribution to employment
growth in the EU, what is an encouraging sign. The expectations of the EC are that these trends of
moderate growth in employment and relatively fast growth in value added would continue in 2017
and 2018.

4.3.2. EU SMEs’ Selected Innovation Performance Indicators
Among the EU member states, the highest proportions of innovative enterprises during the period
2012–2014 were observed in Germany (67.0 %), Luxembourg (65.1 %) and Belgium (64.2 %), while
Ireland and the United Kingdom also recorded proportions that were above 60.0 %. On the other
hand the lowest levels of innovative activity were recorded in Poland (21.0 %) and Romania (12.8 %),
while just over one quarter of all enterprises in Hungary, Latvia and Bulgaria reported some form of
innovative activity (Figure 2).

39

EC (2017d), Annual Report on European SMEs 2016/2017, p. 6.
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Figure 2: Share of innovative enterprises in the EU member states in 2014 in %

Source:
EUROSTAT
Product
News,
24
January
2017
http://ec.europa.eu/eurostat/web/products-eurostat-news/-/DDN-201701242?inheritRedirect=true&redirect=%2Feurostat%2F

available

at:

With regard to innovation performance, the general position of EU SMEs in the period since the
outbreak of economic crisis (2008-2015) has actually deteriorated, according to data from EU
Innovation Scoreboard 2016 (EC, 2016b, p.28). Namely, the number of SMEs innovating in-house has
decreased by 0.8%. More importantly, the total number of SMEs with product or process innovations
has decreased by 1.7%, while those with marketing and organisational innovations fell even further
(by 3.3%). The SMEs in this respect share the general declining trend of innovation activities of the
EU enterprises, which has also continued in 2014, as portrayed by data of 2014 Community
Innovation Survey (CIS)40 which shows that in 2012-2014 only 49.1% of enterprises innovate,
compared to 2008-2010 when the level was 52.8%.
However, on a more positive side, by 2015, innovative SMEs’ collaboration with others increased by
2.5%. The other positive development is that the employment has also increased by 1.2% in the fast
growing firms of the most innovative sectors, which are predominantly SMEs.
For comparison, it is interesting to see data from Figure 3 which shows the EU innovation system
performance in the period 2010-2016 to observe what has changed after the crisis and a launch of
the Innovation Union and other financial support initiatives and instruments within Horizon 2020.
However, it is important to mention that the European Innovation Scoreboard 2017 introduced a
revised measurement framework with five new indicators and six revised, while comparisons are
made relative to the performance in the EU in 2010 in order to provide an improved monitoring of
innovation performance changes compatible to the new policies introduced by Innovation Union
and other flagship initiatives introduced to implement EU2020 Strategy.

40

See EUROSTAT Product News, 24 January 2017 available at: http://ec.europa.eu/eurostat/web/productseurostat-news/-/DDN-20170124-2?inheritRedirect=true&redirect=%2Feurostat%2F
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Figure 3: EU Performance change between 2010 and 2016 by dimension and indicator

Source: European Innovation Scoreboard 2017, p. 19.
In general, performance of EU innovation system has in the period 2010-2016 increased by 2.0
percentage points, but performance across dimensions and indicators very much differs. Most
positive performance growth in this period could be seen in the first three groups of indicators called
Framework conditions enablers (Human resources- 21 percentage points, Attractive research
systems- 12 percentage points (with international co-publications increase by 54 percentage points
as a main driver); and high increase of some aspects of the Innovation-friendly environment such as
broadband penetration- 44 percentage points).
As for the SMEs’ innovation performance indicators which is in focus of our intention when assessing
the impacts of H2020 funding (EC, 2015b), it could be seen that SMEs innovating in- house decreased
by 7 percentage points relative to 2010. At the same time innovators in SMEs regardless their size
have produced 18 percentage points less products/process innovations as well as 18 percentage
points less marketing and organisational innovations in 2016 compared to 2010. However, the
collaboration of the innovative SMEs with others has in the 2010-2016 increased by 1 percentage
points, what is a shy but encouraging sign of recovery. Also, positive growth is recorded in
employment of knowledge intensive activities which has increased in 2010-2016 by 8 percentage
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points.
The type of innovation activities in EU enterprises, regardless their size, are presented in Table 5.
Table 5: Innovation Activities of EU firms, 2012 and 2014 (% of enterprises)
Product
and/or
process innovative
enterprises
2012
EU 28

36.0

Organisation and/or
marketing innovative
enterprises
2012

Product
and/ or
process innovative
enterprises
2014

37.1

45.5

Organisation
and/or
marketing
innovative
enterprises
2014
50.1

Source: EUROSTAT, Community Innovation Survey 2012 and 2014.

Table 5 reveals that among innovating enterprises in 2012 those that make marketing or
organisational innovations slightly dominate (37.1%) above product or process innovating EU
enterprises. Comparative CIS 2014 data change this figure significantly into direction of product
and/or process innovations, however due to different methodology of data collection between the
two CIS survey rounds, the data are not entirely comparable41.
More specifically, at the EU-28 level more than one quarter (27.3 %) of all enterprises reported
organisational innovation during the period 2012–2014. The product innovation is second most
common type of innovation (that encompasses new or significantly improved goods or services),
which took place in 23.9 % of all enterprises, followed by marketing innovation (22.8 %) and process
innovation (production or delivery method) with 21.6 % enterprises regardless the size. It is important
to note that individual enterprises may have introduced more than one of these types of innovation
(EUROSTAT, Innovation Statistics, 2017).
Figure 4 shows that the largest share of innovative enterprises with new-to-market and new-toenterprises innovations have been recorded in Ireland, Finland and Germany, which are leading in
terms of innovation commercialisation output in 2014.

41

The CIS 2014 included changes in data scope of type of innovating activities which enables that individual
enterprises could have introduced more than one of certain type of innovations and counting each of them.
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Figure 4: Share of enterprises that had product innovations, 2012-2014 (%)

Source: EUROSTAT, Innovation statistics.
Another important innovation performance indicator is the share of innovation turnover in total
turnover of EU firms in 2006-2012 (Table 6).
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Table 6. Turnover from innovation as a % of total turnover of EU firms (2006-2012)
Countries/year
EU (28 countries)
EU (27 countries)
Belgium
Bulgaria
Czech Republic
Denmark
Germany
Estonia
Ireland
Greece
Spain
France
Croatia
Italy
Cyprus
Latvia
Lithuania
Luxembourg
Hungary
Malta
Netherlands
Austria
Poland
Portugal
Romania
Slovenia
Slovakia
Finland
Sweden
United Kingdom

2006
:
13.4
9.3
10.3
14.7
7.8
19.2
13.7
12.6
25.7
15.9
:
13
9.1
12.3
3.4
12.4
12.5
10.5
28.6
10.9
13.6
10.1
13.3
18.5
13.3
16.7
15.7
15
8.5

2008
:
13.3
9.5
14.2
18.7
11.4
17.4
10.2
11
:
15.9
13.2
14.4
11.8
16.1
5.9
9.6
8.9
16.4
15.2
8.9
11.2
9.8
15.6
14.9
16.3
15.8
15.6
9.2
7.3

2010
:
12.8
12.4
7.6
15.3
15
15.5
12.3
9,3
:
19
11.3
10.5
14.9
14.7
3.1
6.6
8.3
13.7
7.4
10.4
11.9
8
14.4
14.3
10.6
23.3
15.3
8.4
5.2

2012
11.9
:
11.2
4.2
13.4
13.9
13
7.8
:
11.8
14.3
13.5
10
11
11.4
5
5.5
7.9
9.7
10.2
11.8
9.8
6.3
12.4
5.4
10.5
19.6
11.1
6.1
14.1

Source: EUROSTAT, CIS 2012.

The data presented in Table 6 clearly disclose the continuous downward trend of the share of the
innovation turnover in the total turnover of the innovating EU enterprises 2006-2012, regardless their
size. The financial crisis and worsening business environment could have been the main causes
behind it, but it also could unveil the structural incapability of EU firms to deal with increased global
competitiveness by innovating new products, services and marketing and organisational processes.
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However, the recent eCORDA data on SME recipients of H2020 R&I grants in 2014-2016, speak of
contribution of H2020 funding to the growth of total turnover of SMEs42, when compared to the
turnover at the beginning of the project. The data are still preliminary and self-reported by SMEs, as
many projects are still on-going and situation indeed varies across the EU countries, depending on
many other impacting factors. Nevertheless, the EU average increase of the SMEs’ turnover since the
beginning of the funded projects is about 12.84% (data available only for SMEs in 25 EU countries).
The innovation output of SMEs is often traditionally measured by their participation in patent
applications as a proxy of their innovation outcome. Although the share of the SMEs in total
innovation output is still much smaller than the share of large enterprises which are holding close to
4/5 of total innovation output measured by patent applications, the trend of increase of the SME's
share is promising.
The data for the SMEs share in EU patents are still not easily available and the analysts rely mainly
on the survey data done for EUROSTAT. A first step to obtaining reliable indicators of SMEs’ share of
EU corporate patenting activity consists of matching firms’ patent data to financial data.
A survey done for EUROSTAT (2014)43 which combined automated matching to financial directories
with additional searches gives us more precise estimators of SMEs’ share of patent activity. For the
EU as a whole, the 2014 survey found that 79% of all patent technology can be attributed to large
firms and 17% to SMEs. For 4%, the size of the corporate applicant remains unclear. At the same
time, SMEs’ contribution varies considerably across Member States. Additional analysis (Section 3 of
the survey) focusing on SMEs’ contribution in different areas of technology identifies the comparative
advantages for the 16 technologically most active Member States.
The results signal a distinctive contribution from SMEs in a considerable number of technological
fields. Using multiple regression analysis per field of technology, SME specialisation patterns (RTAs)
were related to overall national specialisation patterns. For 21 of the 35 fields of technology, there is
a significant correlation between SME specialisation and national specialisation. While this SME
contribution to national specialisation patterns is (in a majority of fields) complemented by large
firms’ contribution as well, specialisation seems to be spearheaded by SMEs in a number of emerging
fields, including Environmental Technology, Analysis of Biological Materials, and Micro-structure and
Nano-technology. These findings underline the intertwining of SME and large-firm technological
development in the EU’s industrial landscape.
However, important insights from previous empirical research including the EUROSTAT 2014 survey
point towards conclusion that SMEs due to their flexibility contribute relatively more to ‘radical’ or
‘breakthrough’ innovations than the large firms. Horizon 2020 SME financial support schemes are
42

A word of caution is needed when interpreting these figures, as it is not possible to prove causality links
between contribution of EU funding to the growth of the SMEs turnover as many and other factors do influence
its growth in the given period. Nevertheless, the data provide indication of business success of H2020 funding
recipient SMEs. Another limitation is that these are non-statistical but self-reported data by SME project
beneficiaries and could be thus positively biased. Data were collected by DG R&I A5 Unit.
43
EUROSTAT (2014), Patent Statistics at Eurostat: Mapping the SME Contribution to the EU Patenting.
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exactly targeting on improving their ability to produce and commercialise breakthrough innovations
to enable EU economy to advance and better cope with world competitors.

4.4.
Commitment 7 and potential modifications of equations in the
NEMESIS model
According to the I3U Data Management Plan (D11.4), the simulation of the commitments with the
NEMESIS model can imply two main ways of implementation in the model: (1) modifying exogenous
variables such as public investment in R&D for instance and (2) modifying parameters such as
productivity coefficient or elasticities. Also, if a commitment involves mechanisms that are not
represented in the model, modifications or new equations of the model may be suggested within
which the results should provide the value of an additional parameter for the modification of the
equations. Concerning the modification of parameters, their value is expected to remain constant
over the simulation period, so that only the value of their variation due to the implementation of the
concerned commitment is required.
Therefore, in the following paragraphs we outline the main limitations as well as possible channels
through which Commitment 7 could modify the model.

4.4.1. Limitations of results for NEMESIS model
The findings of Literature Review and results of an initial impact assessment of Commitment 7 done
in December 2015 (D2-1) point to potential impact of an increased public funding on total innovation
investments (finance), and consequently on increasing the proportion of product innovation in the
EU.
However, the potential limitations of the use of the D2-2 Com 7 impact assessment results and
indicators specifically attributed to the SMEs in calibrating the model are the following:
1) The main limitation lies in the fact that SMEs, however innovative and successful they may
be, especially the fast growing ones, constitute only a part of the enterprise sector despite
the fact that they prevail in total number of enterprises (on average around 99% of all
enterprises across the EU) and hold important share in terms of employment and value
added. As for the levels of their R&D expenditures, the EU SMEs account only to one fifth of
total, while large enterprises hold four fifth of total R&D expenditures (EU Innovation
Scoreboard 2017, p. 14). For that reason the impact assessment results of an increased R&I
public funding for SMEs give only a partial and not a complete picture of the contribution of
enterprise sector. Their partial inclusion in the NEMESIS model would not be ultimately
productive as the model does not distinguish heterogeneity of firms.
2) Another important limitation stems from the fact that the SMEs are still not prevailing in total
innovation output, neither SMEs lead in innovation investments of the enterprise sector. The
large enterprises still do. Consequently, the effects of an increased public funding for SMEs
on total innovation investments (finance) and on increasing the proportion of product
innovation as “entries” to the NEMESIS model would also not be determining, but only limited
and partial. Assumption that the leverage effect of EU funding for SMEs is superior to the one
observed for all firms could be hard to back by data.
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3) The third and the most important limitation is the availability of SME innovation data related
to recipients of EU funding for longer periods of time and for all the EU countries, regions
and sectors which could be used to construct time-series or balanced panel data sets. The
additional data collected from eCORDA and various EC sources on implementation of H2020
projects and program funding in 2014-2017, although useful, are still of econometrically
limited value to adequately translate primary inputs into operational inputs (as defined by
D10-2 of I3U, Tables 21 and 22, pp. 64-68). It still remains very difficult to back up by statistical
data that increased EU funding availability led to proportional increase of product innovation
of SMEs. Also due to the time lag, the effects of the increased funding may be distributed
over the longer period and usually the first effects are shown at the end or several years after
funding period, rather than right at the beginning. Additionally, it should be mentioned that
the main panel data sets we use for this analyses (Eurostat, CIS, European Innovation
Scoreboard) do not allow for tracing firms’ records over time44 and thus not enabling to
precisely quantify the additionality which comes from various funding sources (public;
private) and their precise impact on productivity and employment growth.
For the reasons stated above, the results and indicators used for direct impact assessment of
Commitment 7 could only be partially interesting for NEMESIS model. The available data sets at this
point suggest that it would not be possible to precisely econometrically quantify their positive
(additional) impact in depth and scope required to change the parameters of the model, but only
detect an indication of impact scale. This impact analyses rather provides a probability test on the
scope of leverage (EU additionality) that the increased EU funding has produced on R&I investments,
output (product and process innovations) and economic performance of the innovative SME grant
recipients. Due to data deficiency which still persists, despite inclusion of additional data collected
from the eCORDA and other EC sources, the empirical impact assessment in this paper is only
partially and in the scale the available data permitted, evaluating the ex-post performance of H2020
actions and policies underpinning the implementation of Commitment 7 of Innovation Union.

4.4.2. R&D
and
Innovation
Methodological Challenges

Direct

Impacts

Measurement

and

Literature review and meta analyses of the econometric studies that focus on participation of SMEs
in innovation activities and their use of public finance availability with focus on quantifying the
impacts of the increased public and EU funding availability on innovation investments and innovation
output of SMEs (D2.1), suggest the multitude of methodological challenges that the authors have
encountered in such exercises. Some of their findings on those challenges may be important to
mention here.
The main limitations of “measuring immeasurable” stems from the very nature of innovation process
which is characterised by its three main characteristics (Dosi 1988; Lazonick 2011, Mazzucato and
Lazonick, 2013): a) uncertainty of innovation outcome; b) cumulative competencies and skills of many
agents involved and c) collective efforts (collective enterprise) and sharing risks among participants
in the process (scientists, firms, funding sources, government agencies, workers, policy makers etc).
These characteristics underline systemic and interactive nature of innovation process. It is thus very
44

As for instance Mannheim Innovation Panel does for Germany (see Peters et al, 2014).
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hard to model the probability of innovation outcome and also to precisely quantify the contribution
of policy measures and actions such as Commitment 7 which aims at promoting such activities by
particular agents such as SMEs. Ex-ante evaluation might only provide more defined idea of direction
of policy outcome. Macuzzacto (2014) calls for patience in evaluating the ultimate impacts of
government interventions in innovation processes and joint private-public efforts aiming towards
the increased innovation outputs (products and processes). Some analysts (Hall and Soskice, 2001)
also observed that this “patience” to bear fruit from innovation investments is more profound in
countries like Germany and Japan with developed “stakeholders” type of capitalism, while it is rather
short in countries with “shareholders” variety of capitalism whose investments are driven more with
dictate of short-term profit.
Measuring innovation and how much it contributes to boosting economic growth, productivity and
new employment has always presented an important methodological challenge for researchers
around the world, although there have been now almost 50 years of systemic efforts in developing
innovation indicators (OECD, 2010). It is especially difficult to measure and assess how innovation is,
or could be, linked to a specific policy or institutional context. In those terms a lot remains to be
done which points to the measurement challenges that statisticians, researchers and policy makers
need to address to capture more precise contribution and impact of innovation activities not also on
economy as a whole but especially on performance and competitiveness of firms.
In Deliverable 2.1 we strived to summarise the important research efforts that were directed so far
towards the empirical assessment of economic impact of public funding on innovation output and
performance of recipient SMEs. The summary shed some light on the main methodologies used as
well as their results but also on the important research challenges that the authors of several
empirical studies have been confronted with while examining the evidence and measuring the impact
of use of public funding in boosting innovation activities and commercialisation of their results in
recipient SMEs.
The anecdotal quantitative and qualitative evidence of positive impact on SMEs is rather
overwhelming especially when examining innovative activities and outcome of SMEs participating in
the EU funded projects. In Section 1 we summarised briefly the most important performance results
that stem from Horizon 2020 Interim Evaluations (EC, 2017a). However, measuring impact of R&D
public funding on aggregate productivity and employment growth through macroeconomic models
is confronted with several important methodological challenges and various measurement
imperfections which could not capture adequately the vast heterogeneity of effects of various types
of innovations or distinguish the differences in size of firms. Mohnen and Hall (2013) argue that this
especially relates to determining the dynamic aspects such as indirect effects of innovations on firm
performance via price effects and competition.
When it comes to usually deployed econometric measurement methodology, there is a significant
differences in measuring the impact of innovation activities on productivity and employment on firmlevel, sectorial level or aggregate macroeconomic level (Peters et al., 2014). This is particularly
profound when using econometric models and panel data sets where innovation impact
measurement results could differ significantly.
Econometric analyses of positive “additionality” of public funding to innovation activities of firms
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have been constrained by the panel data deficiencies, especially aggregate ones. Zuniga-Vicente et
al. (2012) argued that econometric analyses of panel data at the micro-level (firm-level) provide much
more insightful views on heterogeneity of firms and effects of public R&D funding on their
innovation activities and behaviour i.e. investment decisions much more than aggregate data at
national level. However, to get deeper insights from their use in econometric model what is needed
is to have longitudinal data on the firm level and that is a truly formidable data requirement (Hull,
2011). So far empirical studies at the firm level have been conducted either on the level of sector or
selected country/ies, but no aggregate analyses for all the EU countries exist due to insufficient firmlevel data publicly available. Further development and harmonisation of such an aggregate firm-level
data basis from innovation surveys (such as CIS) 45 should be therefore one of the priorities direction
for future EU funding. Surmounting existent CIS data gaps might provide better foundation for the
future evidence-based policy making when it comes to quantifying the additional effect of EU
funding on firms’ innovation activities.

4.5.
Impact Assessment Methodology with Focus on Potentials for
Modelling Commitment 7 within I3U project
For the Commitment 7 the requirement to cover all the EU 28 countries and the 30 sectors over the
model simulation period is a significant limitation since data for SMEs are not fully available for the
requested period nor the sectors, regions and countries. Thus, within the econometric estimation,
unbalanced panel data should be used.
Commitment 7 is grouped in the thematic area entitled “Finance” within which involvement of SMEs
in research and innovation could entry in NEMESIS from the aspect of research productivity,
encompassing both product and process innovations. More precisely, in this line of research the main
effects in NEMESIS would stem from the economic performance of R&D (see Table 5 in D10-1 “Sumup of the effects to take into account”, pp. 44).
Regarding the Commitment 7, the modifications could take one of several of the following forms: 1.
The modification of an exogenous variable, e.g. the level of public expenditure in R&D; 2. The
modification of the level of an endogenous variable, e.g. the level of private firms’ investment in
R&D; 3. The modification of parameters or elasticities, such as the productivity parameters of
innovation inputs, the share of product innovation, etc.

4.5.1. Integration of Commitment 7 in NEMESIS
In the NEMESIS model, the R&D (and other innovation factors) is endogenous and the R&D decision
is based on various variables. Since certain forms of financial support to R&D may have leverage
effects different that the one that will be spontaneously calculated by the model, this can lead to
45

For instance, CIS survey data are publicly available for just a half of EU member countries, as some member
countries do not give concent for disclosure in order to preserve the confidiality of firm-level information. In
adition to that, some micro-data survey sections are available only to researchers just in the safe room. Also
methodological differences exist among different rounds of surveys, but also among different countries, what
makes it difficult to have a meaningful analysis of aggregated firm-level data on the EU level.
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introduce a slack variable in the corresponding equation to obtain the correct effect of the financial
support on firms’ R&D decision in the model. “If the different measures aiming at facilitating access
to finance for research and innovation favour SME that produce more product innovations, this
allocation parameter between process and product innovations must be modified. A main challenge
will be to calibrate this modification.” As it will be shown, the main issues from this aspect will be the
selection bias and endogeneity problems (Mouël, Zagamé, Fougeyrollas and Boitier, 2016, pp. 51).
As SMEs, which are in focus of Commitment 7, have very limited internal resources, they are much
more dependent on external funding for investment in research and innovation. The SME being more
risky they must pay a higher price of capital than bigger firms. One difficulty for the assessment of
this commitment comes from the representative agent in the sector of NEMESIS that does not
distinguish heterogeneity of firms (i.e. the SMEs from other companies). Then, necessarily the
calibration will be rather tricky.
In a first view and after investigating of the I3U D10.1, this commitment could enter in two ways in
the NEMESIS model: (i) by the R&D or innovation assets (but it must be associated to the finance
commitments that whether alleviate the finance constraint or reduce risk and then capital cost; (ii)
by the proportion of SME and start-up companies, then the increase of proportion of product
innovation. Therefore, the productivity increase should be modulated, taking into account the
importance (in terms of value added or production) of SME in every sector. “But these statistics will
be difficult to obtain and we must anticipate to use proxy variable”. [I3U D10.1, pp.61].
The more developed view of possible integration of Com 7 into the model is defined in Deliverable
10-246 (Tables 21 and 22, pp.64-68) and it proposes that SMEs are integrated only as modification of
parameter “finance”. The collection of additional data from DG R&I and eCORDA was entirely focused
on such data. Successful integration of Commitment 7 impact assessment into NEMESIS however
very much depends on the quality of eCORDA data (D10-p.64).

4.5.2. Data inputs
The direct empirical assessment of Commitment 7 for this paper will involve various datasets and
methodologies. First, the data used are derived from national accounting sources such as Eurostat,
Innovation Union Scoreboard, and especially from CIS surveys. Second, the methodologies will
involve both econometric and statistical approaches and will be qualitative or descriptive including
results from literature surveys and meta-analysis.
In line with the propositions of Deliverable D10.1 “Sum up effects to take into account”, the entry of
the Commitment 7 in the model will be limited to economic performance of R&D and innovation
assets.

4.5.3. Econometric models used
For the purpose of analysing the potential integration of Commitment 7 in the NEMESIS, four key
46

I3U project, WP 10, Deliverable 10-2, 18 November 2017.
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research issues have been formed (see the table 7 below). Each research issue is in details described
in the following sub-sections encompassing the theoretical background of the problem, chosen
econometric model, data and variables used, as well as all the research limitations.
Table 7. Main research issues
Research
questions

Model
specifications
Data source

Period covered
Countries

Methodologies

Main variables

Q1. Whether participation of
SMEs in EU funds results in an
increase of their innovation
activities, both product and
process?
Q2. Whether EU sources of
funding crowd-in/-out private
R&D investment?
Q3. What is the effect of
H2020
funds
on
SMEs
performance
measured
through
number
of
employees and turnover
1. and 2. : CIS2012
3. eCORDA, data obtained on
the authors' request from DG
R&I, A5 Unit.
1. and 2.: 2012
3.2014 and 2016
1. and 2.:EU13
3.EU25 (all EU members except
UK, Malta and Luxembourg)
LOGIT analysis for 1st question
Cross-sectional linear regression
analysis for 2nd question
First difference panel data
regression for 3rd question
1st question: SMEs with product
or
process
innovation
(dependent variable taking
value 1 if firm engaged in
product or process innovation);
enterprises
that
received
funding from
the EU (main independent
variable, dummy variable taking
the value 1 if firm received
funding from EU);
2nd question: total expenditures
on innovation activities in 2012
(% of total turnover) (dependant
variable), the dummy variable
taking the value 1 if firms
received funding from the EU,
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Q4. The economic performance of innovations
(employment and productivity effects)?

Eurostat; Innovation Union Scoreboard (EC, 2016)

2008-2015
EU28

Econometric (panel data regression)

Employment in knowledge-intensive service sectors
and sum of total turnover of new or significantly
improved products, either new to the firm or new to
the market (dependent variables); R&D expenditures
(independent variable); innovative SMEs collaborating
with others, PCT patent applications, population aged
30-34 having completed tertiary education, total R&D
personnel, investments in fixed capital (control
variables)
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Limitations

and 0 in all other cases (main
independent variable); turnover
and the number of employees in
growth rates for 2010-2012
period, and cooperation of firms
(in any form) (control variables).
3rd question: number of
employees and turnover of
SMEs as dependent variables
and total H2020 budget
allocations
in
EUR
as
independent variable.
Empirical results on this issue
are mixed so far, especially for
SMEs; measurement issues;
endogeneity,
choice
of
appropriate
estimator;
limitations of CIS data; static
framework; effects of other
factors beside the H2020
programme that cannot be
controlled for

Measurement issues; choice of appropriate estimator
for econometric model; data availability and reliability
on the level of firms

Source: Authors' compilation

4.6.
Impact Assessment of Increased Public Funding on Innovation
of SMEs - Input and Output Additionality
In this section we analyse whether participation of SMEs in EU funds results in an increase of
their innovation activities and whether these sources of funding crowd-in/-out private R&D
investments. In addition, on the basis of received data from EC regarding the H2020 programme
for the 2014-2016 period, we empirically test whether the amounts received by SMEs result in
improvement of their economic performance measured by employment and turnover.
The research is divided in three steps: (1) to investigate the contribution of SMEs to innovation
relative to large ones; (2) empirically analyse the impact of public funding (precisely, the EU funds)
on innovation investments in SMEs; (3) analyse whether these sources crowd-in/-out private R&D
investments.
Analysing the innovation inputs measured by R&D expenditures, about 60% of R&D expenditures in
the EU are accounted by large firms (with more than 250 employees), while business R&D performed
by SMEs (less than 250 employees) account in average for 33% of total R&D expenditures47. This
would imply that SMEs in EU are less R&D intensive than the large ones.
However, data on Figure 5a, which show the enterprises by specific types of innovation and firm size,
47

As calculated by authors for EU-28 countries in the period from 2005 to 2013 (average values). Source:
Eurostat, Research and Development statistics.
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highlight that along with the large enterprises, SMEs (in particularly medium sized) are significant
potential innovation player EU, with their orientation being focused slightly more on product than
process innovations48.
Figure 5a. Enterprises by size and specific types of innovation (%)
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Source: Authors calculation based on CIS data (Eurostat, CIS database 2014)
So, we can also conclude that the main issue is not whether firm size is conductive to innovation, but
which market characteristics favour large and/or small firms (Veugelers, 2008: 243). And as already
described in the Deliverable 2.1., the main disadvantage for SMEs is found in access to finance, due
to their limited reliance on banks and therefore increasing access to both public and private R&D
funding is a key for improving Europe’s innovation performance (EC, 2017a). Moreover, Peters et al.
(2014) point out that credit constraints represent a substantial problems for the funding of
innovation projects especially in smaller and younger firms, while large firms have larger internal
means to finance those activities. Thus, public funding could be especially effective in increasing the
innovation investments in SMEs which are more financially constrained. “Smaller enterprises often
face obstacles in getting finance (whether in the form of credit limits or loan outright denial), so
grants or financial instruments would provide a real service. Large enterprises do not face such
constraints” (Mouqué, 2012, p.10).
However, since large enterprises are more successful than SMEs in obtaining finance (and at better
terms), the real challenge is to identify and finance the ones which would not obtain finance
through normal banking channels for their specific innovative projects. Precisely, regarding the
case of EIB-managed instruments, the data on final recipients of (EIB) InnovFin funds show that the
large firms obtain more funds than SMEs (Figure 5b).

48

Data for EU15.
www.i3u-innovationunion.eu

Page 100 of 190

This project has received funding from the European
Union’s Horizon 2020 research and innovation
programme under grant agreement No 645884.

D2-2 | State of Implementation and Direct Impact
Assessment
Figure 5b. InnovFin EU Portfolio - Final Recipient Type - Cumulative 2014-2016

Source: EC 2017b, H2020 Interim Report, Annex 2, pp.454
Further, CIS 2012 and CIS 2014 data in the Figure 6 also show that (on average for the EU), large
innovative firms are more likely to receive public funding than SMEs (regardless of the type of funds)
which brings us to the problems when analysing their impact on innovation investments. These are
the problems of endogeneity and selection-bias that are mutually closely related. Since innovation
investment and public funding are codetermined, they cannot be treated as exogenous. This stems
from both administrative and self-selection bias, e.g. firms that are more innovative are more likely
to receive a subsidy and those that are more innovative are more likely to apply for a subsidy (Radicic
and Pugh, 2013).

Figure 6. Enterprises having received public funding for innovation activities (%),
CIS2012 vs CIS2014 (%)
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Source: Authors calculation based on CIS data (Eurostat, CIS database 2012 and 2014
If we analyse the change in the share of firms that received funding from the CIS2014 relative to the
previous CIS2012 (Table 6), we can conclude that in general the share of firms (regarding their size)
that received funding from the EU decreased.
Table 6: Public funding in the enterprises by size, 2014/2012 change
Enterprises
Enterprises that
Enterprises
Enterprises Enterprises
that received
received funding
that received that
that received
funding from
from central
funding from received
funding from
Size
the European government
local
or any public the 7th
Union
(including central
regional
funding
Framework
government agencies authorities
Programme
or ministries)
SMALL
95.3
104.0
104.8
106.2
91.6
MEDIUM
87.5
102.9
106.0
104.3
99.7
LARGE
91.4
104.7
111.5
105.8
102.6
Source: Authors calculation based on CIS data (Eurostat, CIS database 2012 and 2014)
In terms of LEIT and SC within the Horizon 2020, when analysing the data on SMEs participation in
the total number of participations in signed grants, we can observe that the share of SMEs
participation amounts to 16.1%, which is higher than the share of SMEs participating in FP7
Programme, but large enterprises still prevail (Table ).
Table 7: Key Performance Indicators for LEIT and SC, 2014-2016
Number of Signed Grants
13 840
EC contribution to Signed
Grants (EUR million)

24 828.5

Share of Participations from
SMEs

16.05%

Source: Data for the sample of 13 840 enterprises obtained on the authors' request from DG R&I, A5
Unit.
www.i3u-innovationunion.eu

Page 102 of 190

This project has received funding from the European
Union’s Horizon 2020 research and innovation
programme under grant agreement No 645884.

D2-2 | State of Implementation and Direct Impact
Assessment
4.6.1. Theoretical and Empirical Backgrounds
Direct financial support to enterprises with the goal of enhancing innovation activities is one of the
most prevalent innovation measures in industrialised countries. Precisely, public funding of
innovation projects aims to assist firms to do materially more development work than would be the
case otherwise, producing more innovation (in turn resulting in increased sales/profits for assisted
businesses, increased productivity gains, etc). (European Union, 2012, pp.37-38).
In order to measure the effect of public support on R&D input, several econometric models were
proposed since the estimating the effect of public subsidies is not that straightforward (Czarnitzki
and Delanote, 2015). Most of the studies so far investigated the effect of public policy on R&D
intensity, referred to as input additionality (the effect of support measures on private R&D
expenditures). In addition to input additionality; output additionality refers to the impact of subsidies
on firm performance (innovative sales, productivity, growth in turnover and/or employment,
profitability); and behavioural additionality refers to changes in firms' innovative behaviour induced
by public support measures (Radicic and Pugh, 2013).
Among micro-level studies, a number of papers use the Community Innovation Surveys (CIS), within
which, among the questions regarding the characteristics of business and their innovation activities,
firms are asked if they received any public financial support for their innovation activities. The
majority work done in this paper is also based on CIS data. Therefore, in the following lines we
proceed by an overview of work done based on the CIS data, and with special emphasis on the SMEs.
Catozzella and Vivarelli (2011), by analysing the Italian CIS3 dataset, estimate the impact of public
support on innovative productivity measured as the ratio of innovative sales to innovative
expenditures. The model is estimated using a bivariate endogenous switching model, which yields
an average treatment on the treated (ATT) effect of -4.95 percentage points. Garcia and Mohnen
(2010) explore the impact of public support on R&D intensity as well as innovation output in Austrian
firms using the CIS3 dataset. Their results vary depending on the source of funding; and show that
EU support has no effect on either innovation input or innovation output. However, central
government support has a positive effect on both categories of product innovation, by increasing
innovative sales of new to firm product innovations by 2.5 percentage points and by increasing
innovative sales of new to market product innovations by 3.4 percentage points. On the other side,
research done by Czarnitzki and Lopes Bento (2013) implies that EU grants (relative to national ones)
result in higher effects on private R&D. Blažkova (2016) evaluates the impacts of the project support
for research, development and innovations on the economic performance of small and mediumsized enterprises in the Region of South Moravia in the Czech Republic. The results point out to direct
positive relationship between the amount of public support and the proﬁtability in SMEs. Almus and
Czarnitzki (2003), using a non–parametric matching approach, analyzed the eﬀects of public R&D
policy schemes on the innovation activities of ﬁrms in Eastern Germany. The results show that ﬁrms
increased their innovation activities by about 4 percentage points in comparison to the case where
no public ﬁnancial means were provided. Becker (2015), on the sample of 15 EU countries, analyses
whether publicly induced innovative activities foster the competitiveness of the companies proxied
by labour productivity (measured by the turnover per employee) as well as the employment and
turnover in the period between 2006 and 2008. Additionally, the author also investigates the
development in the number of employees and the turnover. The results point out to a positive
influence of public innovation support on labour productivity in an innovating company, a negative
influence on turnover changes and a negative but not significant influence on the development of
employment. The influences of these factors are very weak, whereas other coefficients such as the
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money spent on innovative activities clearly show positive effects for all three indicators. All of the
evaluations made so far yield ambiguous results. Nonetheless, whether negative or positive, the
output effects are small (Radicic and Pugh, 2013).
One of the main research questions that we focus on is also whether EU R&D funds are additional
to R&D financed by firms (i.e. do they crowd-in private R&D investments) or whether they represent
a substitute (i.e. crowd-out) for private R&D. Precisely, there is a large body of literature shifting away
from the results that public funding often crowds-out private R&D to evidence that funding
stimulates private R&D (Hussinger, 2008; Duguet, 2004; Cerulli and Poti, 2012 etc.). Therefore, in this
section we also test this additionallity or complementarity. Generally, the complementarity between
two or more variables can be tested by checking whether the demand for one increases in the
presence of the other one (at least in the case of two variables). However, empirical results on this
issue are mixed, especially for SMEs. For example, one strand of research shows that crowding-in
effect is stronger for small and young firms (Zuniga-Vicente et al., 2014). Also, Lach (2002), ﬁnds that
the effect of grants differs between small and large ﬁrms implying that R&D effects of the factors
under consideration are not homogeneous across the cross-section dimension of ﬁrms, industries or
countries (Becker, 2015). Zuniga-Vicente et al. (2014) conclude that the empirical evidence is mixed,
which can be attributed to differences in the populations under study (time periods, countries of
interest, business sectors), the variables used and the empirical approach. Thus, the main goal of this
part of the research will be to test whether EU funds obtained by SMEs through various programmes
crowd-in or -out private R&D in EU countries. For example, crowding–out effects might happen if
ﬁrms replace their privately ﬁnanced R&D by the public funds.
As already stated, in order to measure the effect of public support on private R&D input, several
econometric models were used in the literature. For example, Czarnitzki and Delanote (2015)
estimate the difference between the actual observed R&D of the subsidized ﬁrms and the
counterfactual situation, where these ﬁrms would have not gotten subsidized. Generally,
counterfactual analysis is a method of comparison between two groups: those that have benefited
from a specific programme (i.e. treatment group) and those that are similar in all aspects to the
treatment group with the only difference of not being exposed to the programme in question (i.e.
control group). The control group provides information on what would have happened to the group
members if they had not been exposed to the programme (European Commission, Centre for
Research on Impact Evaluation).
Further, most studies use a panel model of R&D expenditures in the following form (Becker, 2015,
pp. 919):
𝑟𝑖𝑡 = 𝑎 + 𝛽′ 𝑋𝑖𝑡 + 𝜀𝑖𝑡 ,

(1)

where i represents cross-section units (firms, industries or countries), t represents the units of time, r
stands for R&D expenditure, X represents the vector of explanatory variables, a is a constant and ε_it
is error term. However, as model (1) is expressed in static framework, and there are various
characteristics of R&D suggesting that they should be analysed in a dynamic framework, there are
some studies that also incorporate this dynamics in the model by introducing the lagged dependent
variable (Becker, 2015).
Finally, one instrumental variables (IV) technique that has been applied relatively widely in the most
recent R&D panel data literature, is the ﬁrst-differences generalised methods of moments (GMM)
estimator (Anderson and Hsiao, 1982; Arellano and Bond, 1991). The ﬁrst-differencing transformation
eliminates the individual ﬁxed effects from the model and in contrast to the ﬁxed effects estimator
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does not rely on asymptotic consistency in the time dimension. However, since this estimator may
be subject to large ﬁnite sample bias in cases where the instruments available have weak predictive
power, Bloom et al. (2002) ﬁnd that the GMM estimates are much more imprecise. Blundell and Bond
(1998) show that efficient GMM estimation in the case of very persistent series as R&D may be
achieved by using the systems approach (system GMM).

4.6.2. Model, Data and Findings
The main question is on the relation between funding received from EU and firms’ innovation
performance, measured by both the amount of R&D expenditure and enterprises engaged in
product innovation (Figure 7). Based on the data on Figure 7 we could intuitively conclude that the
increase of funds received from the EU has a positive effect on innovation performance in SMEs.
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Figure 7. EU funds and innovation performance in SMEs in EU countries
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Source: Author calculation based on data from Eurostat, CIS2006, CIS2008, CIS2010; CIS2012 and
CIS2014.
Notes: Data on aggregate level for 23 EU countries – Belgium, Bulgaria, Czech Republic, Germany,
Estonia, Spain, France, Croatia, Italy, Cyprus, Latvia, Lithuania, Luxembourg, Hungary, Malta,
Netherlands, Austria, Poland, Portugal, Romania, Slovenia, Slovakia, Finland.
Further, when analysing the data on total H2020 Budget Allocations to SMEs in the 2014-2017 period
(by EU member countries, expressed in logs) on one side and the data on summary innovation index
2016 (as a proxy for general innovation performance indicator), also in log (EIS, 2017), one can
conclude that countries that received a larger amount of EU funds score better when it comes to
measuring the innovation performance in EU countries through the European Innovation Scoreboard
(see Figure 8)49.

49

Calculated coefficient of correlation amounts to 0.60.
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Figure 8. H2020 Budget Allocations to SMEs and innovation performance of EU member states
measured by European Innovation Scoreboard

Source: Authors calculation based on e- CORDA, self-reported data by the SMEs project beneficiaries,
cut-off date June 2017 and European Innovation Scoreboard (EC, 2017e)
In addition, Key Performance Indicators (KPI), for LEIT and SC, presented in the Figure 9 below show
that, for SMEs, contribution of EU funds to the employment and turnover growth was substantial.
Relative to the situation at the beginning of the H2020 funded project, data for the latest reporting
period show that the number of employees increased by 21.5% and the turnover by 30.5%. While
this calculation holds for all SMEs on the aggregate level of EU, at the end of this section we
empirically test for the effect of specific amounts of H2020 budget received by SMEs on the level of
individual member states.
Figure 9: Number of employees and turnover of SMEs (EUR million), beginning of the H2020
project relative to the latest reporting period

Turnover of Company (EUR
million)

Growth of 30.53%

Number of Employees

Growth of

Data according to latest reporting
0
40000

Beginning of the Project
80000

21.45%

Source: Authors compilation based on data obtained on the authors' request from DG R&I, A5 Unit
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As already noted, these conclusion are for now only of intuitive nature, but as such rationalise the
next step of the research within which we try to econometrically test our research question on firm
level data based on CIS data obtained on demand for the sole purpose of I3U project. As already
stated, Zuniga-Vicente et al. (2012) argue that econometric analyses at firm level provide more
insightful conclusions on heterogeneity of firms and effects of public R&D funding on their
innovation activities.
A significant limitation regarding the data used in this paper is linked to CIS database, encompassing
problems in the harmonization, subjectivity, and an unbalanced panel. Peters et al. (2014) highlight
that the sample composition varies across different CIS sample, and while the fact that the
composition of firms varies within a given country over time has been addressed by using weighting
factors, the fact that the sampled countries differ across survey waves could not be addressed. Due
to this limitation, we will focus on cross-sectional, not panel data analysis.
Mairesse and Mohnen (2010: 13-14) point out that innovation survey data are of a cross sectional
nature, which makes it problematical to address econometric endogeneity issues. Further, the
authors stress that since many of the variables in the innovation surveys concern strategic decisions
of the enterprise (such as doing R&D and innovating, applying for financial support and intellectual
property protection, cooperating in innovation) and since these decisions are mainly determined
simultaneously and are jointly dependent on third factors, there are very few exogenous or
environmental variables that can serve as relevant and valid instruments. A proper analysis of
causality with innovation survey data would thus require structural modelling in a dynamic setting
and hence the availability of panel data. It is, however, very difficult to construct panel data samples
by merging consecutive innovation surveys because they are performed every four years in most
countries and every two years in only a few of them, and they are based on a stratified sampling
design and have low response rates in the countries where they are not mandatory. It is also the case
that the innovation surveys refer to a three-year period for most of the qualitative variables, and to
the last year of that period for the quantitative variables 50. Additionally, authors stress that most of
the natural candidates as explanatory variables for innovation performance in an econometric model,
such as firm size and R&D intensity, are also only available in this last year. When a panel, even if
short, can be constructed and lagged variables can be introduced as explanatory variables, then lags
refer to a four-year or a two-year period depending on the frequency of the surveys.
Our analysis on the firm level is based on the cross-sectional data by using the CIS2012 data. The
dependent variable will be total expenditures on innovation activities in 2012 (% of total turnover),
while the main independent variable will be expressed as the dummy variable taking the value 1 if
firms received funding from the EU, and 0 in all other cases. The variables for turnover and the
number of employees will be included expressed as growth rates for 2010-2012 period, as well as
variable of cooperation of firms in any form), as control variables. Data in Table 8 show the
characteristics of the sample by the size distribution, industry classification and innovation activities.
We can conclude that small firms represent the largest group that almost half of the observed firms
operate in the manufacturing sector. Finally, regarding the innovation activities, around 42% of firms
50

For instance, an enterprise may declare that they have introduced a new product on the market in the last
three years, but its success and performance in doing so, as measured by the percentage of total sales
attributed to the products introduced in the last three years, is assessed in the last year of that time-span.
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introduced product and/or process innovations.
Table 8: Data Characteristics of sample from CIS2012 questionnaire
TOTAL
NUMBER
FIRMS

BG
CY
CZ
DE
EE
ES
HR
HU
LT
PT
RO
SI
SK

SIZE

MANUFACTURING

OF

SMALL

MEDIUM

LARGE

14296
1205
5449
6328
1723
32120
3193
5152
2231
6840
7670
1869
2897

11057
n.a
3001
2938
1096
20040
1734
2748
1109
4558
3290
1080
1591

2724
n.a.
1455
1752

515
n.a.
993
1638
628*
3138
292
586
248
516
1122
789*
384

8942
1167
1818
874
1766
3258
922

7258
484
3110
3286
921
12178
1280
2798
906
3600
3982
918
869

PRODUCT
INNOVATION

PROCESS
INNOVATION

1545
271
1107
3102
439
6638
629
798
414
2256
505
544
392

1327
253
815
1711
481
7995
730
686
485
2712
616
518
394

Source: Authors compilation based on CIS data.
Notes: Data for number of employees are given in groups of “50 and more” so it was not possible to
make distinction between large and medium enterprises.
For the purpose of econometric analysis, we filter enterprises that operate in manufacturing sector,
more precisely the high-tech manufacturing sectors. The reasoning of choosing this sector stems
from the distribution of SMEs (and all firms) by NACE based on grant amounts (data until November
2017) within which is obvious that the largest amount of funds went to the manufacturing sector
(Figure 10 ).
Figure 10. Distribution of SMEs (and all firms) by NACE based on grant amounts (top 4 sectors)

Source: Matching exercise between CORDA and Orbis for 13 890 firms (all firms), with a matching
rate of 95.8% (data until November 2017) obtained on the authors' request from DG R&I, A5 Unit.
We develop three models (depending on the choice of dependent variable) in order to test the
impact of EU funds on innovation activities in EU enterprises. On this way we encompass both input
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and output indicators (variables used are given in the table below). Finally, following the Mairesse
and Mohnen (2001:7) we did not filter only those companies that introduced new or significantly
improved products or processes, since they consider it important to base a country or industry
comparison not just on the innovating firms51 but also on the propensity of firms to innovate or not.
Table 9: Model specifications
Model 1
𝒚𝒊 = 𝜶 + 𝜷𝒙𝒊 + 𝒖𝒊
𝒀𝒊 - Dependent variable lrd
R&D intensity (total
expenditures on innovation
activities in 2012 as % of total
turnover, in log)

Model 2
𝑷(𝒚 = 𝟏|𝒙𝒊 ) = 𝟏/(𝟏
+ 𝒆−(𝜶+∑𝒌 𝜶𝒌 𝒙𝒌 ) )
𝒀𝒊 − Dependent variable inpd
Product innovation (dummy
variable taking value 1 if the
firm
introduced
product
innovation and 0 otherwise)

funEU (dummy variable taking
value 1 if the firm received
public funding from EU, 0
otherwise)
co (cooperation arrangements
on innovation activities;
dummy variable taking value 1
if the firm was engaged in any
type of cooperation, 0
otherwise)
emp_growth (Growth rate:
(EMP12-EMP10)/EMP10)
turn_growth (Growth rate:
(TURN12-TURN10)/TURN10)
EMPUD (Percentage of
employees with university
degree in 2012)

Independent variables 𝑿𝒊
funEU (dummy variable taking
value 1 if the firm received
public funding from EU, 0
otherwise)
co (cooperation arrangements
on
innovation
activities;
dummy variable taking value 1
if the firm was engaged in any
type
of
cooperation,
0
otherwise)
emp_growth (Growth rate:
(EMP12-EMP10)/EMP10)
turn_growth (Growth rate:
(TURN12-TURN10)/TURN10)
EMPUD
(Percentage
of
employees
with
university
degree in 2012)

Model 3
𝑷(𝒚 = 𝟏|𝒙𝒊 ) = 𝟏/(𝟏
+ 𝒆−(𝜶+∑𝒌 𝜶𝒌 𝒙𝒌 ) )
𝒀𝒊 − Dependent
variable
procssinn
Process innovation (dummy
variable taking value 1 if the
firm
introduced
process
innovation and 0 otherwise)
funEU (dummy variable taking
value 1 if the firm received
public funding from EU, 0
otherwise)
co (cooperation arrangements
on
innovation
activities;
dummy variable taking value 1
if the firm was engaged in any
type
of
cooperation,
0
otherwise)
emp_growth (Growth rate:
(EMP12-EMP10)/EMP10)
turn_growth (Growth rate:
(TURN12-TURN10)/TURN10)
EMPUD
(Percentage
of
employees
with
university
degree in 2012)

Source: CIS2012 questionnaire, individual firm level, 13 EU countries included in the survey.

51

This would ignore the information about the non-innovating firms, and the analysis would be likely to
suffer from selection biases if we wanted to extend its results to the whole population of firms.
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Table 10. Results of the econometric analysis – Model 1, Model 2 i Model 3

Model (1)

Model (2)
(odds ratio)

Model (3)
(odds ratio)

0.729***
(0.202)
0.400***
(0.0439)
-0.0148
(0.00986)
0.656***
(0.0895)
0.514***
(0.125)
-5.566***
(0.590)

1.303*
(0.191)
1.164***
(0.0317)
0.993
(0.00717)
0.906*
(0.0482)
2.325***
(0.204)
0.948
(0.0838)

1.250*
(0.160)
0.901***
(0.0232)
1.088**
(0.0452)
0.916
(0.0557)
2.009***
(0.158)
1.181*
(0.101)

2,498
0.775

3,164
0.0416
(Pseudo R2)

3,164
0.0691
(Pseudo R2)

VARIABLES
funeu
empud
turn_growth
emp_growth
co
Constant

Observations
R-squared

Source: Authors calculation.
Note: Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1
Model 1: results of linear regression model OLS; Model 2 and Model 3: results of LOGIT regression model
Based on the results obtained from analyses on the impact of funds received from EU on SME's
innovation activities measured by R&D intensity and engagement of SMEs in product and process
innovation (econometric Model 1, Model 2 and Model 3, respectively) we can conclude that funding
received from the EU has positive and statistically significant effect on all selected measures of
innovation activities. Precisely, receiving public funding from EU increases the total expenditures on
innovation activities in SMEs by 0.7 percentage points. Further, in Model 2 and Model 3, since logistic
regression coefficients are difficult to interpret the results are translated into the odds ratio
“coefficients”. For Model 2, with product innovation as dependent variable, the results imply that
SMEs that received public funding from EU are 1.3 times more likely to introduce product innovation
than those that did not receive EU funds. In Model 3, the results show that SMEs that received public
funding from EU are 1.25 times more likely to introduce process innovation than those that did not
receive EU funds.
Regarding the control variables, only cooperation arrangements (co) on innovation activities have
positive effect in all 3 models. Other control variables (employment and turnover growth in 20102012) have different effects across three models. First, employment growth is statistically significant
in models 1 and 2, but with different signs, implying positive effect on R&D intensity and negative
on product innovation (i.e. reduces the odds of introducing the product innovation). Second,
turnover growth is statistically significant only in the model 3, pointing out to negative effect on
product innovation, i.e. an increase in turnover reduces the odds of introducing the process
innovation. Finally, share of employees with university degree is statistically significant in all models
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but also with different signs, pointing out to positive effects on R&D intensity (Model 1) and product
Innovation (Model 2) and negative effect on process Innovation (Model 3).
After analysing the effect of participation in EU funds on selected innovation indicators (R&D
expenditure, as well as introducing the product and process innovation), by using the micro data
from CIS 2012 database (i.e. period before Horizon 2020), in the following lines we proceed by
investigating the impact of total amount of EUR SMEs received specifically from the H2020 budget
on two variables capturing the SMEs economic performance – firms turnover and number of
employees. In achieving this goal, first difference (FD) approach is used since we have only two years
in the sample (T=2) (Allison, 2009)52. The data for dependent variables: SMEs number of employees
(used in model 4) and turnover (used in model 5) are given at the level of EU countries, separately
for the beginning of the Project (year 2014) and for the latest reporting period (i.e. year 2016).
Descriptive statistics of variables is given in the table below.
Table 11: Descriptive statistics
Variable
Obs Mean
empl
46
1932.37
turn
44
1.60e+08
H2020budget 50
2.93e+07

Std. Dev.
6311.974
3.23e+08
4.30e+07

Min
6
224200
62100

Max
33155
1.66e+09
1.83e+08

Source: data obtained on the authors' request from DG R&I, A5 Unit.
Dependent variables in model 4 and model 5 are the number of employees and total turnover (mil
EUR) in SMEs, as reported at the beginning of the project and for the latest reporting period.
Independent variable in the two models is the same, and it is defined as the total H2020 Budget
Allocations to SMEs (in 2014 and 2016). Data on employment and turnover of SMEs are obtained on
the authors' request from DG R&I, A5 Unit., while data on H2020 budget allocation are from eCORDA (self-reported data by the SMEs project beneficiaries)
Table 12: Results of the First Difference (FD) regression model
(Model 4)
(Model 5)
VARIABLES
employment
turnover
H2020fund

0.424***
(0.106)

Observations
43
R-squared
0.275
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

1.816***
(0.567)
40
0.208

52

In general: ∆yi = δ0 + β1∆xi + ∆ui, t=2; where 𝑦𝑖𝑡 is the value of depedent variable for ith country at time t and
Xi, encompasses values of the independent variables. The advantage of using this model when T=2 is that there
is no need to include further variables to control for unit speciﬁc characteristics, since by using the same units
at both times, these are automatically controlled for. Countries included in analysis are all EU member states
except Luxembourg, Malta and UK (i.e. 25 Member States).
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The obtained results show, as expected, that the participation in H2020 program positively affects
economic performance of SMEs measured through employment and turnover of SMEs. Precisely,
with an increase of H2020 funds by 1 EUR, SMEs turnover increases by 1.8 EUR. On the other side,
1% increase in H2020 allocated budget increases employment by 0.4%. However, as it is also stressed
in H2020 Interim Report (Annex 1, pp.64) in more general terms regarding the R&I, we can state that
economic performance of SMEs is influenced by many other factors than Horizon 2020 only, so the
performance of Horizon 2020 should be interpreted with caution.

4.7.
Impact Assessment of Innovations on Economic Performance
of SMEs
4.7.1. Theoretical and empirical backgrounds
The positive impact of R&D on economic growth and productivity has been confirmed by a number
of theoretical and empirical research (see Hall, 2011; Mohnen and Hall, 2013; Grossman and
Helpman, 1991; Aghion and Howitt, 1998; Howitt, 2004; Cameron et al., 2005; Kafouros, 2005; Coe et
al., 2009; O’Mahony and Vecchi, 2009; Bravo-Ortega and Marin, 2011). With respect to productivity
and the overview of empirical studies that have shown that firms investing in R&D experience on
average an increase in productivity see Peters (2014). The relation between innovation and
productivity could be direct (positive relation between innovation expenditure and product and
process innovation output and from innovation output to productivity (Peters, 2014; Hall 2011)) and
indirect (as a result of knowledge spillovers; Hall et al. 2010)). As a dependent variable for economic
performance, we could use any of suggested output indicators, either direct (number of innovating
enterprises; turnover with market novelty; share of turnover from innovations; additional turnover
due to improved quality) or indirect (productivity; export intensity; employment in knowledgeintensive service sectors as share of total employment (%); high-tech trade as a percentage of total
trade; exports of high technology products as a share of total export). The main goal of this part of
the paper is to investigate both direct and indirect effects. Precisely, we estimate two equations over
the sample period 2008–2015 analysing the economic performance of innovations through
employment (indirect) and turnover from innovations (indirect).
However, there are several issues regarding the research on innovation impact that are widely
highlighted in the literature and have been already mentioned in this paper. The first one is related
to the measurement. Precisely, there are two possible ways on which innovations could be measured.
These are the input indicators such as R&D employees or R&D expenditures, and output indicators
such as patents (i.e. new products or processes successfully introduced), increases in profits or
efficiency (Mohnen and Hall, 2013). In practice, it has been shown that input and output measures
are highly correlated (Becker, 2015). As innovation assets, i.e. independent variables, we use product
and process innovation, and R&D expenditures. When defining different types of innovation, we
follow definitions used in Community Innovation Survey (CIS) since this survey is our main data
source (OECD and Eurostat, 2005). First, a product innovation is the introduction of a good or
service that is new or significantly improved with respect to its characteristics or intended uses. This
includes significant improvements in technical specifications, components and materials,
incorporated software, user friendliness or other functional characteristics. Second, process
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innovation is the implementation of a new or significantly improved production or delivery method.
This includes significant changes in techniques, equipment and/or software. In the model, process
innovations enhances total factor productivity and product innovations modify the quality of
products. The empirical literature proves that these two types of innovations have very distinct
impacts on sectoral employment and economic performance where the impact of product
innovations is always positive while the impact of process innovation is small or negative (see Hall,
2011; Peters et al., 2014; Damijan, Kostevc and Stare, 2014). However, in NEMESIS, process and
product innovations are linked in the sense that an innovation bulk covers the same proportion of
the two.
The main question is then the following: how to measure our main variables of interest, i.e. product
and process innovation, R&D and productivity?. The literature proposes different indicators, where
each has its advantages and disadvantages.
First, product innovation can be measured by the sales due to new products, while process
innovation can be measured as the extent of cost reduction due to the process innovation. If these
data are not available, innovation could also be captured by dummy variables. In addition, distinction
can be made between “new to the firm” or “new to the market”, depending on whether it is new only
to the firm but already existing in the market or whether it corresponds to a product or process that
did not exist before on the market. The disadvantage of such measures is that they are offered by
innovation surveys that are to a large extent subjective (see Mohnen and Hall, 2013).
Although the measurement of productivity is also a challenging task, in this research we will use
productivity proxied by turnover from new innovations. This indicator measures the turnover of new
or significantly improved products and includes both products which are only new to the firm and
products which are also new to the market, thus capturing both the creation of state-of-the-art
technologies (new to market products) and the diffusion of these technologies (new to firm products)
(European Union, 2013). Since changes in productivity can be measured at the firm, the sectoral, or
the macroeconomic level, diverse effects and mechanisms are observable, and the analysis may
reveal different growth rates. These differences have to be kept in mind when one compares the
results of such analysis with data at the macroeconomic level (Peters et al., 2014). In this part we
perform the analysis with the use of micro aggregated firm data provided by Innovation Union
Scoreboard database, for the creation of which original CIS individual firm data were used53.
The second issue refers to the choice of appropriate econometric model. In the literature, various
authors used different models to estimate the innovation effects on all levels (firm, sectoral and
aggregate), such as SEM, ALS, GMM, sequential IV, panel VAR approach etc. The obtained results are
quite mixed, especially for different types of innovation (for the survey overview see e.g. Hall, 2011;
Mohnen and Hall, 2013; Capasso, Treibich and Verspagen, 2014).

4.7.2. Model and Data
For the purposes of modelling Commitment 7, the linear dynamic panel data model is examined,
and since there are no data for all countries and years of interest, an unbalanced panel model will be
53
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used to estimate the models.
The following specification is employed:
K

y it   0  y it 1    k x kit  u it ,
k 1

where yit is the dependent variable (first, employment in knowledge-intensive service sectors as
share of total employment (%) and sum of total turnover of new or significantly improved products,
either new to the firm or new to the market as a share of total turnover for all enterprises), yit 1 is the
lagged endogenous variable (lagged one period of time); xkit represents explanatory or exogenous
variables whose lags are also included in the model, k=1,2,3,...,K is the number of different
independent variables of interest, i=1,2,3,…,N is the number of countries in the sample observed at
t=1,2,3,…, T. Finally uit is the error term. Our main independent variable of interest will be R&D
expenditure in the business sector (% of GDP) (following Capasso, Treibich and Verspagen, 2014).
Since the number of countries (N=28) is larger than the number of years (T=8), Arellano–
Bover/Blundell–Bond system estimator (Arellano and Bover, 1995; Bludell and Bond, 1998) is used.
This estimator augments Arellano–Bond (Arellano and Bond, 1991) by making an additional
assumption that first differences of instrument variables are uncorrelated with the fixed effects, which
allows the introduction of more instruments and can dramatically improve efficiency (Roodman,
2009). It is known as system GMM, because it establishes a system of two equations, the original and
the transformed one. In our analysis, we employ the two-step estimator that was computed using
STATA.
Table 12: The Results of the Dynamic Linear Panel Model
Variables
Lagged dependent variable

(A)
turnover
1.131(0.061)*

(B)
employment
1.023(0.012)*

Business R&D expenditures (% of GDP)

1.704(0.794)**

0.541(0.880)*

Innovative SMEs collaborating with others
(% of SMEs)
PCT patent applications per billion GDP (in
PPP€)
Percentage population aged 30-34 having
completed tertiary education
Total R&D personnel

0.113(0.057)**

0.009(0.007)

1.094(0.344)*
0.014(0.005)*
-2.198(0.604)*

Investments in fixed capital (mil EUR)

-0.109(0.052)**

Constant term

15.075(6.331)**

-0.155(0.379)

Sargan test of overidentifying restrictions
(p-value)
Arellano-Bond test for AR(2) in differences
(p-value)

0.32

0.30

0.74

0.71
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Number of observations

193

196

Number of groups

28

28

Wald test

619.18
(0.0000)

1091.15 (0.0000)

Note: (1) *p<0.01, ** p<0.05, *** p<0.10; standard errors in parenthesis. (2) The Sargan test is a Sargan–Hansen test of
overidentifying restrictions. The null hypothesis states that the instruments used are not correlated with the residuals. (3)
AR2 test for second-order serial correlation in the first-differenced residuals. The null hypothesis for the second-order serial
correlation test states that the errors in the first-differenced regression do not show second-order serial correlation (4) the
lagged value (1-period lag) of dependent variable is used as an instrumental variable.

Source: Authors calculations based on Innovation Union Scoreboard data (originated from CIS) and
on Eurostat data (fixed capital)
Following previous theoretical discussions we empirically tested whether innovations impact the
economic performance, measured through both direct (Model A) and indirect (Model B) indicators.
The expected impact of our main independent variable in the model, R&D expenditures, was positive,
and obtained results confirm this for both of the models.
Furthermore, in the equation we also assessed the importance of control variables: cooperation
among enterprises; patent applications, percentage of population aged 30-34 having completed
tertiary education, total R&D personnel and investments in fixed capital as an important sources
which impact and reflect innovation potential of SMEs.
The results are the following. In Model A, besides R&D expenditures, positive and statistically
significant effect on dependent variables comes from cooperation of firms with others (stressing the
importance of knowledge transfer and spillovers) and from PCT patent application (stressing the
importance of commercialisation of innovation).The statistically significant, albeit negative effect,
comes from total R&D personnel as a proxy for non-financial innovation input. These results are in
line with the previous similar research studies which were in details presented and summarised in
Deliverable 2-1. “Literature Review”.
On the other side in Model B with employment as dependent variable, the obtained results show
that main independent variable (R&D expenditures) again has positive and statistically significant
effect on economic performance. Beside this effect, we also see that while control variable
“Population with tertiary education” has expected positive and statistically significant effect,
investments in fixed capital (as proxy for technological advancements) have statistically significant
but negative effect on employment. In this model, however, the variable representing the
cooperation among firms is not statistically significant.

4.8.

Concluding Remarks and Issues for Further Considerations

The presented analyses suggest significant empirical evidence on positive relationship between
increased innovation investments and productivity at the small and medium sized firm level. We
found support for the conclusion that increased availability of EU and other public funding helps
SMEs in dealing with finance restraint in particularly in early stages of developing innovative products
(especially new to market products), what are the most risky and demanding stages of innovation
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process. Results of H2020 Interim evaluation show that SMEs which participated in EU-funded
projects deliver a substantial number of new innovations, showing that participation in such projects
is beneficial for advancing innovation and their commercialisation activities, as well as for
technological and economic performance and efficiency (see (EC, 2017a and EC, 2017b).
As for the effectiveness of the EU funding intervention, our analyses suggest significant positive
relationship between increased innovation investments and productivity of the SMEs. We could see
that that funding received from the EU has positive and statistically significant effect on SME's R&D
intensity and engagement of SMEs in product and process innovation. Results suggest that receiving
public funding from EU increases the total expenditures on innovation activities in SMEs by 0.7
percentage points. The results of probability analyses also imply that SMEs that received public
funding from EU are 1.3 times more likely to introduce product innovation than those that did not
receive EU funds. In Model 3, the results show that SMEs that received public funding from EU are
1.25 times more likely to introduce process innovation than those that did not receive EU funds.
Besides increased R&D expenditures, positive and statistically significant effect on their economic
performance comes also from cooperation of firms with others (stressing the importance of
knowledge transfer and spillovers) and from PCT patent application (stressing the importance of
commercialisation of innovation).
As for the potential leverage effect of the EU funding on total R&I expenditures, based on additional
data that we obtained from DG R&I (A5 Unit), when we compared situation at the beginning and at
the end of project, the obtained results show that the participation in H2020 funding programs
positively affects both employment and turnover of the SMEs. Our results, naturally taking into
account all the disclaimers on the potential bias and quality of SMEs self-reported data, show that
with an increase of H2020 funds by 1 Euro the SME recipient turnover increase by 1.8 EUR, while the
employment of SME recipients increase by 0.4%.
However, a word of caution is needed when interpreting the results presented here as the
econometric analyses behind the impact assessments done for this paper are rather limited in scope
and time of coverage and thus more of illustrative and indicative nature as it was hampered by data
availability and quality. Also, since the selected models were based mostly on the use of crosssectional CIS data and available eCORDA funding recipient’s data which capture only about 10% of
completed projects, identified correlations do not necessarily provide conclusions regarding
causality. Due to substantial data gaps the impact assessment analyses could not be performed in
the scope and depth that would be useful for inclusion into NEMESIS model.
Another determining issue for the scale of impacts is the issue of heterogeneity firms by size and
other their characteristics (age, etc.) which could not be recognised in the model – since firms are
heterogeneous and they operate in different economic environments related to different industries,
technological regimes, locations or time, the returns to innovation could substantially differ between
firms (R&D intensive vs. firms with lower R&D intensity; small vs. large firms etc.) (see Peters et al,
2014).
The net effects of the public and especially EU funding on firms’ level of R&D and innovation i.e.
“additionality” are in general very difficult to quantify as they depend on multitude of factors on firm
level, but also on industry level, and the meta analyses have demonstrated that different empirical
studies have not come to conclusive answer on that research task, as Zuniga-Vincente et al. (2012)
extensive survey clearly demonstrates. Several important measurement limitations exist which could
not capture adequately the vast heterogeneity of effects (tangible and intangible) of various types
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of innovations at the firm level. Mohnen and Hall, 2013 rightly argue that this especially relates to
measuring the dynamic impacts such as indirect effects of innovations on firm performance via price
effects and competition.
Based on previous meta analyses summarised in D2-1, as well as on results of econometric exercise
presented here, we could reasonably expect positive impact of increased use of EU funding through
Horizon 2020 on innovation performance of SME enterprises. The quantification of scale of such
positive impact will however very much depend on the firm size, firm age as well as the
competitiveness conditions of certain industry (high-tech vs. low tech industries). Also, the positive
impact on productivity and employment will very much depend if the SMEs invests more into product
or service innovations.
The quantitative analyses done for this paper as well as those done for studies summarised in D2.1,
however strongly points towards specific data gaps, especially at firm-level data, which still exist on
the EU28 level which should be surmounted in the coming period without further delay. A deeper
and more thorough understanding of effectiveness of EU R&D funding programmes targeted to
SMEs rests very much upon of open access to longitudinal quantitative data at the firm level where
R&D and innovation decisions are actually taken. Such micro-data would also better reveal how the
effects of EU funding have been distributed over time as there is an evident time-lag between the
time when funding was received and the time when it yielded additional innovations in recipient
SMEs. Easing access to innovation data at the firm-level54, including those from commercial
databases, to researchers is a condition sine qua non for any meaningful comparative analyses of
impacts. Many of these specific propositions were systematically made by analysts and researchers
using innovation surveys data in econometric analyses in the last decade (for example see Mairesse
and Mohnen, 2010, Peters, 2014). This seams essential for proper evidence-based impact
assessments and control for the achievements of the EU 2020 strategy and Innovation Union 34
commitments.
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5. Commitment 8. Strengthen the science base for policy making
through JRC; Forum on FLA (responsible partner: SGH - WERI)
by Marzenna Anna Weresa (SGH-WERI) and Grzegorz Michalski (SGH - WERI)
A note on changes introduced in the revised version of analysis Commitment 8
On the basis of the Review Report and EC expert feedback, the following amendments to the
revised version of C8 analysis have been introduced:
In section 5.1. we explained how Commitment 8 and its objectives correspond to WP2. Figure 1
was added in order to show how C8 is related to other commitments of WP2.
The section 5.2., which discusses the state of implementation of Commitment 8 was updated. Data
for 2016 (not available for the previous version of this report, published in 2017) have been included
into the analysis.
In the section 5.3. on impact assessment new studies (published in 2017) on foresight have been
taken into account. These are the latest reports of the SFRI expert group, the group that replaced
the European Forum for Forward Looking Activities (EFFLA), namely:
•

European Commission (2017a), Report of the Expert Group 'Strategic Foresight for R&I Policy
in Horizon 2020' Background Papers, Directorate-General for Research and Innovation,
Publications Office of the European Union, Luxembourg.

•

European Commission (2017b), Strategic Foresight in EU R&I Policy Wider Use – More Impact,
Report of the Expert Group 'Strategic Foresight for R&I Policy in Horizon 2020', DirectorateGeneral for Research and Innovation, Publications Office of the European Union,
Luxembourg.

.
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5.1.

Introduction

Commitment 8 of the Innovation Union states that "The Commission will strengthen the science base
for policy making through its Joint Research Centre (JRC). The Commission will also create a
"European Forum on Forward Looking Activities (EFLA)" bringing together existing studies and data
and involving public and private stakeholders to improve the evidence base of policies." (European
Commission, 2010, p. 12) The Innovation Union Commitment No. 8 addresses the need to conduct
systematic research in order to support policy makers in policy design and implementation well as
to elaborate long-term strategic visions for the European Union. Increased support to Joint Research
Centres (JRC) and creation of the European Forum on Forward Looking Activities (EFFLA) have been
committed to achieve this goal.
Many of the policy issues to a high extent depend on the input of scientists. Scientific advice, risk
assessment or management guidelines to policy makers can change the policy profiles and their
impact on the economy and the society. How does a science system support policy design and
implementation work at European level? What kind of measures can strengthen a science base for
policy-making? How can the European Commission and national governments of the individual EU
Member States support science in research aimed at providing evidence necessary for the
implementation of evidence based policy approach? These issues have been addressed by the
Commitment 8 of the Innovation Union. Commitment 8 of the Innovation Union Initiative has been
designed to strengthen European research and innovation policies by making them science-based
and more pro-active. It should be noted that all Commitments included in WP2 can be treated as
different policy instruments that are aimed at promoting a stronger European dimension of R&D
base. Figure 1 shows how Commitment 8 is related to other Commitments in WP2.
Figure 1: The interrelation of objectives and impact of Commitment 8 to other Commitments
in WP2

Source: Own elaboration.
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The aim of this paper is to assess the state of the implementation of the Commitment 8 and to
analyse the impact of the implementation of this commitment on innovation. The evaluation draws
on the findings of the Literature review that provided theoretical background for identifying main
areas of impact of JRC and EFFLA on innovation (Deliverable 2.1). The indicators and data collected
in the previous stage of the research (Task 2.2) will be used to measure the progress in reaching the
commitments’ objectives. Research conducted in January - November 2016 supplemented by further
research undertaken in the period of August – December 2017 for the preparation of the revised
version of D2-2 allow assessing the impact of Commitment 8 on innovation.
The detailed map of Commitment 8, including potential impact channels and areas of impact is
illustrated in Figure A (see: Appendix). On the basis of this commitment map the logic of the
intervention was elaborated showing how the fulfilment of Commitment 8 can be transferred into
innovation (Figure 2). It is a simplified illustration, in practice the process is not linear, there are many
loops in the intervention logic. However, for the impact evaluation such simple approach seems to
be necessary in order to capture the sequence of the commitments activities. The state of
commitment implementation and impact assessment of Commitment 8 will be carried out using this
framework presented on Figure 2.
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Figure 2: Intervention logic of Commitment 8: how strengthening the science can be translated into science-based and foresight-based
policies and further transformed into innovation
Needs
Need for longer
policy
perspective

Need for
independent,
evidence for
policy making

Objectives
Strengthen
science base for
policy making

a) through
knowledge
production by 7
JRC institutes

Input
Financial
resources
for JRC

Human
Resources
for JRC

Activities
Promotion of
innovation culture

Output
Scientific and policy
papers by JRC
institutes

Creation of
visions of future
world
Policy briefs and
policy papers by
EFFLA

Need for
Europeanising
policy visions
and better
coordination

b) through
EFFLA (foresight
studies)

Expertise
provided by
expert
groups

Indication of new
areas of
specialization

Foresight studies
undertaken by
national/ regional
governments

Type of Impact (examples*)
Economic:
- development of products
- introduction of new policies (e.g. reducing the
negative effects of the global crisis)
Social
- health service reform
- introducing e-platforms
- education system reform in order to adapt to the
labour market
- reduction of unemployment
- change of social welfare benefits
- elaborating a response to demographic challenges

Environmental
- reducing costs of environment protections
- garbage utilisation
- reducing air pollution (CO2 emission)
- building awareness about recycling
- increasing use of renewable energy

* Note: examples of various types of impact are given by survey respondents (the survey conducted among policy makers in the EU Member states
in September-October 2016; detailed information about the survey is given in the section 4.3. of this chapter).
Source: own elaboration based on the Commitment map (see: Deliverable 2.1.)
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5.2.

Commitment 8: state of implementation as of December 2017

The implementation of Commitment 8 includes two types of activities undertaken in order to
strengthen science base for policy making. First, it is related to the JRC scientific activity and how it
has been strengthen since 2010. Second, it is about launching of the European Forum of Forward
Looking Activities (EFFLA) and examining its expertise in supporting the policy making in Europe.
Therefore, in order to find out how and to what extent this commitment has been implemented, it is
necessary to analyse both types of committed activities. The starting point of this analysis is the year
2010 as this was the year when the commitments of the Innovation Union were approved. However,
depending on data availability, earlier period (before the year 2010) will also be taken into account
in order gain broader perspective and compare current and previous achievements.

5.2.1 How has been the science base strengthen through JRC since 2010?
The Joint Research Centre is the European Commission’s science and knowledge service, which
“supports EU policies with independent, scientific evidence throughout the whole policy cycle”55. The
JRC draws on over 50 years of scientific experience. The seven JRC institutes carry our research in
many different fields, ranging from environment, energy, health care and food safety to technology
and radioactive materials. They are located in five different EU countries (Belgium, Germany, Italy,
the Netherlands, Spain) – see Map 1.
Map 1: JRC sites

Source: JRC European Commission (2013), Annual Report 2013, Publications Office of the European
Union, Luxembourg, p. 28
55

https://ec.europa.eu/jrc/en/about/jrc-in-brief, accessed December, 13, 2016.
www.i3u-innovationunion.eu
Page 126 of 190 This project has received funding from the European
Union’s Horizon 2020 research and innovation
programme under grant agreement No 645884.

D2-2 | State of Implementation and Direct Impact
Assessment
The analysis of the state of the commitment implementation requires taking into account both JRC
input and output assuming that scientific base can be strengthen by investing more money in the
knowledge production, which in turn should bring more scientific output measured by the number
of scientific papers. These papers can be used by policy makers in all stages of the policy process
and thus, knowledge can be translated into policies and policies will shape innovation performance.
In order to find out if the science base for policy making has been strengthen through the JRC activity
the following changes will be analysed in the period of 2010-2016:
• Changes in inputs to JRC scientific activity (resources dedicated to R&D, i.e. JRC budget and
the changes in human resources);
• Changes in the JRC outputs, such as publications, and conference contributions.
As far as input to JRC activity is concerned a key questions are: (1) How has the JRC budget been
changing since 2010 when the commitment 8 came into force? (2) How human resources of the JRC
has been changing since 2010?
The JRC’s budget is voted by the European Council and the European Parliament. It is so called
institutional budget’ (European Commission (2015, p. 58). The JRC is mainly funded by the EU’s
Framework Programme for research and innovation, Horizon 2020, and the EURATOM research and
training programme. Additional income is gained through additional work for the European
Commission as a result of services and contract work for third parties (JRC European Commission
2017, p. 29). Figure 3 shows the JRC institutional budgets in 2001-2016 allocated to different types
of expenditures, i.e. (1) staff expenses, (2) means of execution (such as maintenance of buildings,
equipment, electricity, insurances), and (3) operational expenses (direct scientific procurement, lab
equipment etc.). It also presents the annual changes in overall budgets in 2001-2016 (right axe on
Figure 3). The data show that in 2010 the budget grew significantly, by 5.4% compared to the
preceding year, in 2011-2013 the growth rate of the JRC budget was relatively stable amounting to
3.1-3.5% annually. However, since 2014 there has been a decrease of the JRC expenditure, by 4.8%
in 2014 and 2.4% in 2015. In 2016 the budget remained relatively stable showing only slight increase
over the 2015 budget, by 0.8%. The highest decrease in the JRC budget in the period of 2010-2016
was observed in the staff expenditures and this declining trend started already in 2013 and deepened
in the next consecutive years. Staff expenditures declined by 1.4% in 2013 (but the overall JRC budget
was still growing - see Figure 3). In 2014 staff expenditures declined by 1.5% and in 2015 by 5.4%.
In 2016 this trend changed as the staff expenses grew slightly, however, by 0.6% only. As a result,
the share of staff expenses in overall budget decreased by 3 percentage points, from 67% in 2010 to
less than 64% in 2016, while a share of means of execution (such as maintenance of buildings,
equipment, electricity) constituted 26.4% in total institutional budget increasing from 19.7% in 2010.
Comparing the period of the implementation of Innovation Union (2010-2016) with the previous
period (2001-2009) it can be observed that over the whole first decade of the 21 st century the total
institutional budget of the JRC has been steadily growing with the annual growth rate ranging from
2.4% to 12.9%, and no declines were observed in 2001-2009, even during the global financial crisis.
Therefore, the JRC budget declines in 2014-2015 cannot be explained by the crisis shocks, they are
probably related to changes in JRC activities under Horizon 2020 programme.
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Figure 3: JRC budget (left axe in million EUR) and its changes in 2001-2016 by type of expenses
(right axe in %)
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Source: own elaboration based on JRC annual reports (data collected as a Deliverable 2.1. updated
in December 2017)
Apart from the institutional budget the JRC generates an additional income conducting some other
research work on the basis of the service contracts commissioned by the European Commission and
by the third parties. These budgets have been fluctuating in 2010-2016, and after significant
increases in 2012-2013 they decreased sharply, nearly by 30 percent in 2014 and remained at this
low level also in 2015 and increased again (by 16.8%) in 2016. In particular, in 2016 a huge increase
of contract values supporting the Commission services was observed (Figure 4). These activities
complement other tasks that were outlined in the JRC’s work programme. They seem to be essential
for transferring expertise and know-how related to European policy making.
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Source: own elaboration based on JRC annual reports (data collected as a Deliverable 2.1. updated
in December 2017).

Summing up the above analysis, it can be concluded that since the implementation of the Innovation
Union in 2010, the overall JRC budget (both its components, i.e. institutional budget and value of
contracts) have been increasing till 2013 and declined significantly in 2014-2015 and again slightly
increased in 2016. Looking from this perspective at the state of implementation of Commitment 8 of
the Innovation Union it seems that since 2014 less financial resources have been devoted to
strengthening of the science base for policy making, but this trend was reversed in 2016. It is
however too early to judge if this positive change will be maintained in future.
Similar conclusion can be drawn with regard to human resources of the JRC institutes (Figure 5). In
the period of 2002-2010 the overall number of personnel employed in the JRC institutes have been
growing, with the highest growth rate in 2008-2010, while in 2011 core staff employment was cut by
from 2,822 to 1,791 employees and remained at this reduced level in 2012-2016. The number of
visiting staff, after a constant growth in the years 2002-2006, was relatively stable since 2006,
fluctuating around 1,000 temporary employees. However, it dropped significantly in 2015 to the level
of 785 visiting employees and rose again in 2016 to the level of 826 visiting researchers (Figure 5).
This decline was a result of the reduced number of post-doctoral grant holders. This visiting staff
category has become very important since 2011, constituting nearly a half of the total visiting staff
personnel. However, after a peak in 2013 (703 post-doctoral grant holders), this number decreased
to 324 persons in 2015 and 44 in 2016. At the same time the number of contractual agents doubled
significantly from 390 in 2015 to 699 in 2016 and they represented 85% of overall visiting staff in
2016, while in was only 38% in 2010. Thus, the decreasing number of overall visiting staff in the JRC
observed in the years 2015-2016 was accompanied by the change in the type of visiting staff
employed.

JRC staff by category, number of persons

Figure 5: JRC human resources: overall number of employed personnel in both visiting and
core staff segments in 2004-2016
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Source: own elaboration based on JRC annual reports (data collected as a Deliverable 2.1. updated
in December 2017).
Thus, looking at the JRC input side, both the budgets and staff started to decline over the last few
years. Less resources devoted to the JRC activity can be tentatively interpreted as some slowdown
in strengthening the science base through JRC.
As far as the JRC output side is concerned, there has been some growth in the number of JRC
scientific publications since 2005, except two dips, which occurred in 2011 and 2014 (Table 1).

Table 1 : JRC publications in 2005-2016
Type
of
publications
Books and
articles in peer
reviewed
journals
Scientific, policy
and technical
reports
JRC
contributions to
policy
documents
PhD theses
Other
Total number
of JRC
publications b

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

437

612

635

748

740

837

763

684

744

689

987

1,077a

179

314

394

426

442

415

347

577

677

615

773

1,032

n/a

n/a

3

3

5

1

9

6

4

58

93

n.a.

11
168

14
7

18
4

20
7

22
5

12
0

11
0

9
0

8
0

8
0

11
0

7
0

795

947

1,054

1,204

1,214

1,265

1,130

1,276

1,433

1,370

1,864

2,116

a

From January,1 to June, 30 2016.; second half figures not available (see: JRC, 2017, p. 29).
Publications in conference proceedings are not included.
Source: own elaboration based on JRC annual reports for the years 2005-2016.
b

The most rapid growth, in particular in 2014 and 2015 was noted in two types of publications,
namely: “JRC contributions to policy documents” and “Scientific, policy and technical reports”
(Figure 6). Such publications are directly related to Commitment 8 and can be treated as a sign of
its implementation. This shift towards supporting Commission’s policy priorities with scientific
advice is included in the new JRC Work Programme for 2014-15, which identifies how the JRC’s
science supports different EU policies (European Commission, Directorate-General for Research
and Innovation, 2014, p. 30).
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On the other hand, however, it should be pointed out that more than a half of the JRC publications
are books and scientific articles. They are important as scientific output, but probably not
commonly accessed by policy makers as some of them are not published in open access journals.
Figure 6: JRC publications by type: years 2010 and 2015 compare
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s to policy
documents;
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Source: own elaboration based on JRC annual reports.
A comparison of the JRC input indictors (budget and human resources) with the JRC output
(publications) reveals that since 2005 there have been only small changes in JRC output per unit
of input (Figure 7). When it comes to the number of the JRC publications per employee it fluctuated
around 0.3 in 2005-2010, increasing slightly since 2010 when the Innovation union initiative was
launched to 0.5 in 2012-2013 and 0.7 in 2015.
The same cannot be said about the number of publications per one euro of the JRC budget. An
increasing trend was observed in 2005-2008, but in 2009-2013 the number of publications per one
euro of JRC budget was lower. It reached the 2010 level in 2014 and shot up to 4.2 in 2015 (Figure
6). It is however difficult to predict if it is a beginning of the growing trend or just one-time
increase.
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number of JRC publications

Figure 7: JRC input-output comparison in 2005-2010: number of publications per JRC
employee and per EUR spent from JRC overall budget
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The analysis of the developments of JRC activities shows that only a minor success in the
implementation of the Commitment 8 of the Innovation Union was observed since the year 2010.
On the one hand, it should be noted that JRC budget and human resources have been reduced,
in particular in the years 2014-2015, which might make it difficult to strengthen JRC science base
for policy making through JRC. On the other hand, JRC output measured by the number of
publications fluctuated up and down since 2010, increasing significantly by 25% in 2015 compared
to the preceding year. What should be stressed is the growing role of scientific, policy and technical
reports in the total number of the JRC publications, and it can be assumed that such publications
have the strongest direct impact on policy making. This restructuring process of the publication
type towards more policy-oriented papers may be some evidence that the process of
strengthening the science base for policy making through JRC has been initiated. Nevertheless,
the results of this process are still weak as “science productivity” of JRC measured by number of
publications per JRC employee and per one euro spent from JRC budget remained relatively stable
over time.

5.2.2 European Forum on Forward Looking Activities (EFFLA) and the
development of science base for policy making
Apart from the JRC activities, the Commitment 8 of the Innovation Union assumed that the science
base for policy making can be strengthen through the European Forum on Forward Looking
Activities created as an advisory body of the European Commission (European Commission, 2010).
Indeed, such forum was created in 2011. The EFFLA mission was “to enhance collective forwardlooking intelligence, to help the EU to tackle upcoming societal challenges and to devise
comprehensive and pro-active European Research & Innovation Policies” (European Commission,
Directorate-General for Research and Innovation, 2015, p. 36). The Forum consisted of 15 highwww.i3u-innovationunion.eu
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level experts and decision makers that represent academia, industry, public administration,
European and international organisations, non-governmental organisations and think-tanks
(European Commission, Directorate-General for Research and Innovation, 2015, p. 36). In June
2014 the European Commission set up the "Research, Innovation, and Science Policy Experts"
(RISE) high level group (HLG)56, which integrated other expert groups, including EFFLA.57
Table 2: EFFLA papers publications in 2012 -2015
2012
2013
2014
2015
Overall
Type of
2010-2015
publications
Policy briefs
12
5
0
0
17
Study reports
10
3
1
0
14
TOTAL
22
8
1
0
31
Note: There were no papers published by EFF LA in 2015 as the activity of the group was
terminated in June 2014 and was integrated with other expert groups into a new advisory
body "Research, Innovation, and Science Policy Experts" (RISE) high level group (HLG). The
tasks of the RISE were much broad er and covered all aspects of R&I policy.

Source: own elaboration based on EFFLA reports.
During the years of its activity, i.e. 2011-2014 EFFLA delivered a series of policy briefs and study
reports on different issues related to foresight studies, innovation policy and societal challenges
addressed by Horizon 2020. There were 31 publications produced by EFFLA experts, of which 17
are policy briefs and 14 are study reports (Table 2).
EFFLA has also made recommendations for developing foresight studies and foresight culture in
the EU Member States. One of important EFFLA recommendations was to set up a ‘foresight hub’,
a team dedicated to foresight studies created within DG RTD of the European Commission. This
team focuses on coordinating foresight across Horizon 2020. Moreover, a network of ‘foresight
correspondents’ has been established in order to be use foresight knowledge more efficiently and
effectively (European Commission, Directorate-General for Research and Innovation, 2015, pp. 3637).
In 2015 Expert Group 'Strategic Foresight for R&I Policy in Horizon 2020' (SFRI) was set up. It can
be treated as a follow up of EFFLA group as it consisted of 18 independent experts having a
complementary expertise and the main objective of this group activity is “to support the strategic
approach to research programming in Horizon 2020 through the provision of foresight intelligence
and rapid-response sense-making of signals that change in society, economy, and technology is
occurring on issues deemed relevant for strategic programming in Horizon 2020 and research and
innovation policies in general.”58 Finally, there were 15 SFRI group members. The kick off meeting
56

https://ec.europa.eu/research/openvision/index.cfm?pg=expert-groups-rise, accessed September, 25,
2017.
57
https://ec.europa.eu/research/openvision/index.cfm?pg=expert-groups-former, accessed September, 25,
2017.
58
http://ec.europa.eu/transparency/regexpert/index.cfm?do=groupDetail.groupDetail&groupID=3332&Ne
wSearch=1&NewSearch=1, accessed September, 25, 2017.
www.i3u-innovationunion.eu
Page 133 of 190 This project has received funding from the European
Union’s Horizon 2020 research and innovation
programme under grant agreement No 645884.

D2-2 | State of Implementation and Direct Impact
Assessment
took place in Brussels in June 2015, and there have been 7 plenary group’s meetings in 2015-2016
(European Commission, 2017b, p. 20). The members of the SFRI expert group prepared 9
background papers for the European Commission (EC, 2017a). These papers were finally endorsed
by the entire group and used as the basis for the group's final report published in 2017 (European
Commission, 2017b). The SFRI group also organised 2 workshops to disseminate knowledge about
foresight and spread the foresight culture. A good example of such activities is the workshop
'Democracy 2.0 – Foresight for better R&I Policy' which was held on 8 June 2016. Among
participants there were representatives of the EU-Institutions as well as by independent external
experts. The aim was to inform about the use of bottom-up foresight tools, and show how to use
foresight in policy contexts (SFRI, 2016). The group was active between June 2015 and November
2016 and its final report entitled 'Strategic Foresight in EU R&I Policy: Wider Use – More Impact'
was published in September 2017. The main findings can be summarised as follows: “…foresight
has become an essential pre-requisite for proactive, informed and collective action. Foresight
provides a systematic approach to support a deeper reflection on where changes of policy
direction are needed, how to engineer required transitions, flagging potential barriers, and
meaningful engagement and empowerment of end users.” (EC, 2017b, p. 7).
To sum up the state of the implementation of Commitment 8, and in particular its part stating the
EFFLA creation and activity it can be concluded that there have been some efforts to strengthen
the base for policy making related to foresight exercise, however these efforts are still fragmented.
It seems that there has been no clear idea about the way in which the process of gathering and
disseminating intelligence about strategic foresight should be organised in the EU. During the six
years’ period (2010-2016) since the Innovation Union initiative was committed by the EU Member
States, the organisational structures of scientific advice at the EU level regarding foresight have
been changing, from EFFLA through RISE expert group (which was not devoted to foresight, but
to broader spectrum of R&I policy issues) and finally SFRI expert group was created, but it was
active until November 2016. Many studies on the use of foresight-based policies point out that
foresight needs to be properly embedded into decision-making process (Köhler et al., 2015, p.
18; EFFLA, 2012, p.1; p. Burgelman et al., 2014, p. 3). However, there is also a need for stakeholder
engagement to transfer the results of foresight studies to policy-making process (EFFLA, 2013, p.
6). Therefore, it seems that it could be beneficial to extend actions undertaken to implement
Commitment 8 and go beyond the creation of expert groups such as EFFLA or SFRI, which produce
foresight studies. It would be useful, in addition to the existing experts’ studies, to involve
stakeholders and debate experts’ finding in broader audience. First attempts have been already
made as the EU Policy Lab was created. It is located at the JRC and offers “a collaborative and
experimental space for innovative policy-making. It is both a physical space and a way of working
that combines foresight, behavioural insights and design thinking to explore, connect and find
better solutions for better policies.” (http://blogs.ec.europa.eu/eupolicylab/).
This initiative goes in line with the recommendation of formulated by the SFRI expert group in its
final report (European Commission, 2017b). In order to enhance the effectiveness of policy
designing process and implementation three new types of forward-looking activities have been
proposed:
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•
•

•

Rapid response mechanism, (network off external experts delivering inputs quickly);
Inclusive foresight (combining bottom-up, multi-perspective and multi-level approaches
co-conceived, co-designed and co-implemented by citizens and local communities with
involvement of other actors);
A strategic foresight network an open, flexible and independent network linked to EU R&I
policy-making being a professional intelligence unit (European Commission, 2017b, pp.
13-16).

5.3.

Impact of Commitment 8 on innovation

On the basis of empirical literature review three main types of impact of science-based research
on innovation can be distinguished (see: Deliverable 2.1, p. 88):
• Economic impact with the focus on prosperity
• Social impact, with the focus on people
• Environmental impact, with the focus on planet.
The aim of this subchapter is to conduct the impact assessment of Commitment 8 showing
whether and how the implementation of Commitment 8 impacts the policy-making process in the
EU Member States and through these policies further impacts innovation performance of the EU.
The detailed map of Commitment 8, including potential impact channels and areas of impact is
illustrated in Figure A (see: Appendix). On the basis of this commitment map the logic of the
intervention and how it can be transferred into innovation has been summarised in Figure 2 (see
section 5.1 of this chapter). The impact assessment of Commitment 8 is carried out using this
framework presented on Figure 2.
Furthermore, as the literature review showed, the impact of the Commitment 8 reflecting the
impact of science on policy making should cover 3 key aspects (for the details see: Deliverable 2.1,
p. 91):
1. Use of scientific evidence and rationality of its application;
2. The organisational aspects of the policy advice process, i.e. the stage of the policy cycle, in
which science input is used, the model of policy—science interface, the size, type and
power of scientific advisory body and the nature of advisory body mandate;
3. Content of scientific advice for policy-making (quality of evidence and its relevance).
The analysis is based on data about JRC and EFFLA activity (in particular output and how it is
transformed into impact) and on the results of the survey conducted among policy makers in the
EU Member states in September-October 2016. The main aim of the survey was to find out what
is the impact of evidence–based and foresight-based policies (called later as science-based
policies) on innovation and identify factors characterising science-based policy making process
that are related to the most significant impact on innovation. In particular, the results of the survey
allow to find out how these three types of impact (economic, social, environmental) are related to
the importance of scientific advice, model of policy-science interactions and the stage of policy
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cycle in which scientific advice is used.
The survey was conducted among 570 policy makers from all EU Member States representing
either national or regional/local government. Tables 3 and 4 show the distribution of respondents
by the by type of institution they represent and by country. The survey respondents are spread
quite proportionally among EU Member states, the percentage of respondents from individual
countries range from 1.75% (Cyprus) to 4.39% both Poland and Hungary). A half of respondents
represents regional or local governments, only 4 respondents (0.7%) classified themselves to the
“Other” category, the remaining 48.77% of respondents represent national level of policy making.
Questionnaire for this survey research was designed with the use of the results of the literature
review (deliverable 2.1). It contained 32 questions of which 20 were closed-ended questions and
remaining 12 were open-ended questions. Open-ended responses were coded before they were
processed for the analysis. The answers were collected using a combined Computer –Assisted Web
Interviewing (CAWI) and Computer Assisted Telephone Interviewing (CATI) Methods in the period
of September, 15, 2016 – October 20, 2016 by the Centre for Marketing Research “INDICATOR”.
The responses have been scaled using the Likert-type scale.
As it has been already pointed out the analysed factors have been divided into three groups which
correspond with the findings of the literature review (see: Deliverable 2.1), i.e.:
1. Content of policy advice in order to find out how useful publications of JRC and EFFLA are
in policy making process;
2. Appropriate use of policy advice to identify what the importance of science base is for
policy making at the level of EU, country and region and whether the publications are
indeed used in policy making process;
3. Organisational aspects of scientific advice for policy makers, which allows to find out at
which stage of policy making process scientific advice is used; what the model of science
– policy interaction is; what the functions of science-based policy are; how advisory bodies
are structured.
Table 3: Distribution of respondents by type of institution they work for
Type of institution
Number
of Percent
respondents
Central Government
278
48.77
Regional / Local Government
288
50.53
Other (please specify)
4
0.7
Source: own elaboration based on the survey results.
Table 4: Distribution of respondents by country
Country
Number
respondents
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Austria
20
Belgium
20
Bulgaria
20
Croatia
20
Cyprus
10
Czech Republic
21
Denmark
20
Estonia
19
Finland
24
France
20
Germany
23
Greece
20
Hungary
25
Ireland
20
Italy
20
Latvia
20
Lithuania
15
Luxembourg
20
Malta
20
Netherlands
21
Poland
25
Portugal
20
Romania
20
Slovakia
20
Slovenia
23
Spain
23
Sweden
21
United Kingdom
20
TOTAL
570
Source: own elaboration based on the survey results.

3.51
3.51
3.51
3.51
1.75
3.68
3.51
3.33
4.21
3.51
4.04
3.51
4.39
3.51
3.51
3.51
2.63
3.51
3.51
3.68
4.39
3.51
3.51
3.51
4.04
4.04
3.68
3.51
100.00

The results of the survey are discussed below according to these groups of factors, but at first the
type of impact will be discussed, then use of policy advice and organisational aspects of this
process, and finally the content of the scientific evidence produced by JRC will be discussed. The
analysis of the latter aspect is mainly based on the Web of Science citations of JRC publications,
and these findings are compared with the survey results about usefulness of scientific advice
assessed by policy makers.

5.3.1 Types of Impact on Commitment 8 on Innovation
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The key questions in the survey conducted among policy makers from the EU member states were
about the impact of science-based policies on innovation in the country represented by the survey
respondents. There has been a general question “In which area can you identify the impact of
science-based policy on innovation in country?” and three types of impact identified in the
literature review have been taken into account: economic, social and environmental impact.
Respondents were asked to assess each type of impact separately. Majority of respondents were
not sure if any impact of science-based policies on innovation occurs. The answer ‘Don’t
know/hard to say’ was chosen by the majority of respondents: 60.2% of them were not able to
assess environmental impact, 58.6% had no opinion about social impact and 48.1% did not assess
economic impact.
However, when it comes to the assessment of economics impact the remaining 43.5% of
respondents declared that it is high, 7.5% assessed it as moderate and only 0.9% of respondents
saw it as low.
Environmental impact was assessed as high by 27% of respondents, as moderate by 8.8% and low
by 4%. Relatively small percentage regarded social impact as high, this opinion was supported by
17.4% of respondents, while 18.4% of them see the social impact as moderate and 5.6% as low
(Figure 8).
Figure 8: Impact of science-based policy on innovation according to the surve y
respondents (N=570)
Environmental impact

60,2

4,0 8,8

Social impact

58,6

5,6

27,0
Don't know / Hard to say

Economic impact

48,1

0,97,5

18,4

17,4

Low
Moderate

43,5

High
0%

20%

40%

60%

80%

100%

Source: own elaboration based on the survey results.

An attempt to cluster EU Member States according to their assessment of impact of science-based
policies on innovation was undertaken, however due to high concentration of answers regarding
impact assessment around medium levels (medium, high), it was not possible to determine the
appropriate number of clusters. Both Cubic Clustering Criterion and pseudo-F statistic increase
constantly as the number of clusters increases. These two statistics performed the best as methods
to estimate number of clusters (Milligan and Cooper,1985). However, it is not possible to
distinguish country clusters according to impact assessment.
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Therefore, impact assessment was broken down by four groups of the EU Member States
distinguished according to their innovation performance in European Innovation Scoreboard 2016
(EIS, 2016, p. 12).
The survey responses assessing the impact have been analysed separately for each type of impact
(Table 5). There are some differences in responses by these country groups, but the Kruskal-Wallis
test performed to test significance of these differences in distributions of impact assessment show
that they appear to be not statistically significant.
Table 5: The impact of science-based policies on innovation broken down by impact types
and by EU Member states innovation performance groups

Performance
group

Economic impact
(assessment in % of
responses of each
performance group)
Low

Moderate

High

Social impact
(assessment in % of
all responses of each
performance group)
Low

Mode
-rate

High

Environmental impact
(assessment in % of
responses of each
performance group)
Low

Moderate

High

Innovation
0.00
26.23
73.77
8.51
50.00 34.83
3.03
36.36
60.61
Leaders
Strong
2.38
30.95
66.67
9.09
59.09 31.82
3.57
51.19
45.24
Innovators
Moderate
2.67
25.33
72.00 15.75 49.61 34.65
4.29
43.56
52.15
Innovators
Modest
4.17
20.83
75.00
8.33
50.00 41.67
0.00
63.16
36.84
Innovators
Note: Responses (low, moderate, high) assessing each type of impact sum up to 100% for each
performance group
Source: own elaboration based on the survey results; country groups are distinguished according
to European Innovation Scoreboard 2016, European Commission,
http://ec.europa.eu/growth/industry/innovation/facts-figures/scoreboards/index_en.htm, p. 12.
Nevertheless, it is still worth discussing differences in the assessment of each type of impact by
these four groups of EU countries distinguished according to their innovation performance.
Economic impact has been assessed as high by all country groups regardless their innovation
performance. Furthermore, the social and environmental impact were assessed lower than the
economic impact by respondents representing all country groups.
When it comes to social impact assessment majority of respondents in all country groups assessed
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it as moderate. There are some differences among the respondents’ opinions in assessment of
environmental impact. Majority of respondents representing ‘Modest innovators’ assessed this
type of impact as moderate. Similar result is for ‘Strong innovators’. Over a half of respondents
representing two other groups of the EU Member States, i.e. ‘Innovation leaders’ and ‘Moderate
innovators’ assess environmental impact of science-based polices as high (Table 5).
It is also worth noting that there are differences in the assessment of the impact of science based
policies on innovation when the responses of national and regional/local government are
compared. Relatively higher percentage of representatives of national government compared to
respondents from regional administration assessed economic impact and environmental impact
as high (35.5% versus 27.4% in the case of economic impact, and as for environmental impact the
figures were 27% versus 20.1%). The opposite result was for social impact. Only 13.1% of national
government respondents declared that this impact was high, while in the case of regional
administration the percentage of respondents assessing this impact as high was 21.5% (Table 6).
These differences among national and regional respondents regarding the impact assessment, are
also statistically significant (p≤0,05) according to Mann-Whitney U test procedure.
Table 6: Intra group differences: impact assessment of science -based policies by
policy makers in the EU Member Stat es by type of impact and type of institutions
represented by respondents (national vs. regional/local government) (in
percentage; N=570)
Answers

Economic impact
Country
Regional/
level
local level
0.4%
1.4%
27.7%
11.8%
35.5%
27.4%
36.5%
59.4%

Social impact
Environmental impact
Country
Regional/ Country
Regional/
level
local level
level
local level
8.2%
3.1%
0.7%
1.0%
24.5%
12.5%
21.3%
9.7%
13.1%
21.5%
27.0%
20.1%
54.3%
62.8%
51.1%
69.1%

Low impact
Medium
High impact
Don't know/Hard
to say
TOTAL
100.0%
100.0%
100.0%
Source: own elaboration based on the survey results.

100.0%

100.0%

100.0%

5.3.2 Relationship between usefulness of evidenced-based and foresightbased policies and impact of science-based policy on innovation

The distribution of answers regarding the usefulness of the evidence-based and foresight-based
policies is presented in Table 7. As variances of responses are not homogenous across groups (e.g.
evidence-based vs foresight-based policy) and distributions are not normal, Kruskal-Wallis test
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was performed to test significance of differences in distributions of impact assessment (Kruskal
and Wallis, 1952). This non-parametric test is commonly used in such cases (Guo, Zhong and
Zhang, 2013). The results of the survey also show that the respondents find the general scientific
evidence more useful than the foresight studies in the policy making process according to the
Kruskal-Wallis test (p-value: <0.0001).
Table 7: Assessment of the usefulness of evidence -based and foresight-based
policies by policy makers in the EU Member States (N=566; 4 respondents from
the sample that classified themselves into ‘Other’ category, i.e. neither national
nor regional government have not been taken into account).
Answers

Evidence-based policy
Number of
responses
0
8
42

Percent

Not Useful at All
0
Not Useful
1.41
Neither Useful nor
7.42
Not Useful
Somewhat Useful
287
50.71
Very Useful
211
37.28
Don't Know / Not
18
3.18
Applicable
Source: own elaboration based on the survey results.

Foresight-based policy
Number of
responses
34
28
165

Percent
6.01
4.95
29.15

140
160
39

24.73
28.27
6.89

Table 8 presents distributions of different types of impact by two categories of evidence- and
foresight-based policy usefulness. Due to small number of observations in the lowest categories,
they have been combined into two categories: ‘Useful’ (Somewhat Useful, Very Useful) and ‘Not
Useful’ (No Useful at All, Not Useful, Neither Useful nor Not Useful). The answer ‘Don’t know / Not
Applicable’ has been omitted.
Table 8: Relationship between usefulness of evidence/foresight -based policy and
different types of impact (N=566; 4 respondents from the sample that classified
themselves into ‘Other’ category, i.e. neither national nor regional government
have not been taken into account).
Usefulness of
scientific evidence
in the policy
process
Evidence- Not
based
useful
policy
Useful

Economic impact
Low
Moder
ate

High

Social impact
Low
Mod
erate

High

Environmental impact
Low
Moder
High
ate

17.24

37.93

44.83

17.39

56.52

26.09

13.64

45.45

40.91

0.71

25.80

73.50

11.06

49.77

39.17

2.97

44.22

52.81
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Foresightbased
policy

Not
useful
Useful

3.33

46.67

50.00

0.00

75.00

25.00

3.23

35.48

61.29

2.73

31.69

65.57

12.50

48.68

38.82

5.26

44.50

50.24

Note: Responses (low, moderate, high) assessing each type of impact sum up to 100% for each
performance group
Source: own elaboration based on the survey results.
Comparing the responses about the impact with the responses regarding the usefulness of policy
evidence- or foresight-based policy it can be observed that the respondents assessed impact
higher when they stated that evidence- or foresight-based policy is useful (Table 8). However,
according to the Kruskal-Wallis test (p-value: 0.0002), the difference between distributions of
impact by usefulness is significant only in the case of evidence based policies and economic
impact.

5.3.3 Relationship between the impact assessment by the survey
respondents and their opinions regarding the importance of
scientific evidence in policy making
As shown in Table 9, the higher the decision level (EU / Country / Region) the more important is
scientific evidence for policy making. In respondents’ opinion scientific evidence is highly
important for policy making at the EU level and country levels, but only moderately important at
regional level.
Table 9: The assessment of the importance of scientific evidence for policy making at the
level of the EU, country and region (N=570)
Importance of
science base for
policy making

EU level
Number of Percent
responses

Very Low
Importance
Low Importance
Moderate
Importance
High Importance
Very High
Importance
Don't Know /
Not Applicable
TOTAL

Country level
Number
Percent
of
responses

Regional level
Number of Percent
responses

1

0.18

1

0.18

5

1.74

1

0.18

15

2.63

95

32.98

24

4.21

42

7.37

163

56.60

276

48.42

363

63.68

25

8.68

265

46.49

149

26.14

0

0.00

3

0.53

0

0

0

0.00

570

100.00

570

100.00

288

100.00

Source: own elaboration based on the survey results.
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To assess how the importance of scientific evidence is related to the impact assessed by survey
respondents the average value of respondents’ answers was calculated. Answers have been
combined into 2 groups: (1)‘Very Low’ ‘Low’ and ‘Moderate’; (2) ‘very High’ and ‘High’. The value
‘Don’t Know / Not Applicable’ has not been taken into account. The contingency table for
distributions of impacts and importance of science base is presented below (Table 10).
Respondents that found scientific evidence more important for policy making were more eager to
assess economic impact higher and it can be confirmed by the Kruskal-Wallis test (p-value: 0.0005).
Importance does not differentiate significantly assessment with regard to social and environmental
impacts (p-values have been respectively: 0.3222 and 0.3019).
Table 10: Relationship between the importance of scientific base and different types of
impact (N=570)
Importance of
scientific evidence
for policy making
Low or moderately
important
Highly important

Economic impact
Low
ModeHigh
rate
15.38
53.85
30.77
1.63

25.49

72.88

Social impact
Low
Moderate
0.00
54.55
12.86

50.62

High
45.45
36.51

Environmental impact
Low
ModeHigh
rate
7.69
53.85
38.46
3.45

44.83

51.72

Note: Responses (low, moderate, high) assessing each type of impact sum up to 100% for each
performance group
Source: own elaboration based on the survey results.
Although the scientific evidence has been considered important in the policy making process, the
publications prepared by JRC and EFFLA are used only rarely (Table 11). Almost 10% of
respondents have not even heard about EFFLA. The Kruskal-Wallis test also confirms that JRC
publications have been used more often than the papers issued by EFFLA (p-value: <0.0001).
Table 11: The frequency of using scientific advice given in policy papers or briefs issued by
JRCs and EFFLA (N=566; 4 respondents from the sample that classified themselves into
‘Other’ category, i.e. neither national nor regional government have not been taken into
account).
Frequency of using
JRC publications
EFFLA papers
scientific
advice
Number of
Percent
Number of
Percent
given
in
policy
responses
responses
papers or briefs
Very Rarely
Not Often
Neither Often nor
Not Often
Often
Very Often
Don't Know / Hard to
www.i3u-innovationunion.eu

126
134
196

22.26
23.67
34.63

245
128
27

43.29
22.61
4.77

52
35
18

9.19
6.18
3.18

55
4
58

9.72
0.71
10.25
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Say
Never heard of the
5
0.88
JRC / EFFLA
Source: own elaboration based on the survey results.

49

8.66

Table 12: Relationship between frequency of using scientific advice from JRC/EFFLA papers
and the assessment of different types of impact on innovation (N=566; “Other’ category of
respondents has not been taken into account)
Importance of
Economic impact
Social impact
Environmental impact
scientific evidence
Low
Mode High
Low
Mode High
Low
Mode High
for policy making
-rate
-rate
-rate
Low or moderate
2.16
28.02 69.83 12.30 53.48 34.22 3.92
49.41 46.67
High
2.13
25.53 72.34 11.43 37.14 51.43 2.27
36.36 61.36
Kruskal-Wallis test
0.7374
0.1038
0.0714
p-value
Note: Responses (low, moderate, high) assessing each type of impact sum up to 100% for each
performance group
Source: own elaboration based on the survey results.
Table 12 presents how the use of scientific advice given in papers issued by EFFLA/JRCs is related
to the assessment of the impact of science-based policies on innovation. The frequency of using
scientific advice from JRC/EFFLA publications does not differentiate assessment of economic and
social impact, however it does when environmental impact is concerned, which is confirmed by
the Kruskal-Wallis test.

5.3.4 Relationship between the impact assessment by the survey
respondents’ and organisational aspects of scientific advice in policy
making
The majority of respondents stated the scientific advice is used quite often in every stage of policy
making. According to the survey about 33% of the respondents often use scientific advice at the
stage of problem recognition, 26% of respondents need it for policy formulation, 23% respondents
use it at the implementation stage, and 42% at the evaluation stage.59
To assess how the frequency of using scientific advice is related to the impact on innovation, the
frequencies have been combined to two groups (‘Rarely or moderately often’ and ‘Often’). The
‘Don’t Know / Not Applicable’ category has been omitted (Table 13).

59

Percentages do not sum up to 100% as the respondents could indicate more than one stage of the policy
process.
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Table 13: Relationship between frequency of using scientific advice at various stages of
policy making and the impact on innovation (N=566; “Other’ category of respondents has
not been taken into account).
Policy
stage

Frequency

Economic impact
Low

Problem
recognition
and issue
selection

Rarely or
Moderately
Often

Policy
formulation and
decision
making

Rarely or
Moderately
Often

Implementation

Rarely or
Moderately
Often
Often
Rarely or
Moderately
Often
Often

Evaluation

0.80

High

Low

61.76

17.50

Mode
rate
50.00

25.60

73.60

11.37

5.56

26.39

68.06

1.22

26.83

4.11

Environmental impact

32.50

5.48

Moder
ate
41.10

51.18

37.44

3.10

46.51

50.39

16.00

54.00

30.00

5.10

42.86

52.04

71.95

11.00

50.50

38.50

3.00

46.35

50.64

31.51

64.38

16.07

50

33.93

5.13

42.31

52.56

1.63
19.23

25.2
57.69

73.17
23.08

11.28
26.09

51.28
52.17

37.44
21.74

3.15
11.11

46.06
55.56

50.79
33.33

7.35

30.88

61.76

17.50

50.00

32.50

5.48

41.10

53.42

Often

7.35

Moder
ate
30.88

Social impact
High

Low

High
53.42

Often

Note: Responses (low, moderate, high) assessing each type of impact sum up to 100% for each
performance group
Source: own elaboration based on the survey results.
As shown in Table 13 generally the frequency does not differentiate the respondents’ assessment
of impact on innovation with the following exceptions:
1. Using scientific advice more often during problem recognition stage is related to higher
assessment of economic impact of innovation (p-value: 0.0308)
2. Using scientific advice more often during evaluation stage is related to higher assessment
of economic, social and environmental impact of innovation (p-values respectively:
<0.0001, 0.0361, 0.0732)
The model of science-policy interactions is another organisational aspect that can shape to some
extent the impact of science-based policy on innovation. In the literature review (see; Deliverable
2.1, p. 84) there have been distinguished five following models, which differ in plausibility and
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sophistication (Young et al., 2002, p. 216):
1. Knowledge-driven model, in which research leads policy;
2. Problem-solving model, in which research follows policy;
3. Interactive model, which assumes that research and policy interact with each other in order
to shape agendas for both research and policy decisions; thus policy and research are
mutually influential;
4. Political/tactical model, assuming that policy is an outcome of a political process and
research studies supporting solutions adopted by the government are commissioned by
the governmental bodies;
5. Enlightenment model, in which research only informs policy about evidence.
Table 14 presents the distribution of science-policy interactions in the EU countries derived from
survey results. The predominant model is the interactive model, in which policy and research are
mutually influential. Nearly a half of respondents said that this model predominates in their
countries. The political / tactical model is also commonly applied – nearly one third of respondents
declared that this model is used in their countries.
Table 14: The model of science-policy interactions in the EU Member States (N=566; “Other’
category of respondents has not been taken into account).
Model of science-policy
Number of
Percent
interactions
respondents
Knowledge-Driven
8
1.41
Problem-Solving
106
18.73
Interactive
262
46.29
Political / Tactical
158
27.92
Enlightenment
32
5.65
Source: own elaboration based on the survey results.
The distributions of impact assessment given the model of science-policy interactions are not very
different from each other. There is no statistically significant difference between them.
Table 15 presents respondents’ assessment regarding importance of science function in policy
making process. All the functions have been assessed as moderately or highly important, however
the one that should be distinguished is providing information (scientific evidence, reports
regarding trends and challenges, etc.) to policy makers (“Informing policy”) as the importance of
this function was the most commonly recognised by the respondents (58% of respondents
acknowledge high or very high importance of this function of science for policy making- see: Table
15). The usage of scientific methods to reconfigure policy process and therefore to better address
challenges has been assessed relatively lower than other functions.
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Table 15: Importance of science function in policy making process (N=566; “Other’ category
of respondents has not been taken into account).
Science function in policy making Very Low
Neither High
Very
Don't
process
low
high
high
know
nor low
/ Hard
to say
Informing policy
No of responses
5
36
202
296
27
0
Percent
0.88
6.36
35.69
52.3
4.77
0.00
Facilitating policy
No of responses
3
65
244
238
16
0
implementation
Percent
0.53 11.48
43.11 42.05
2.83
0.00
Facilitating
No of responses
5
95
231
218
16
1
participation in policy- Percent
0.88 16.78
40.81 38.52
2.83
0.18
making
Evaluating policy
No of responses
7
96
272
174
16
1
efficiency
Percent
1.24 16.96
48.06 30.74
2.83
0.18
Reshaping future
No of responses
5
78
268
199
14
2
science and policy
Percent
0.88 13.78
47.35 35.16
2.47
0.35
agendas
Reconfiguring the
No of responses
7
116
262
165
13
3
policy process
Percent
1.24 20.49
46.29 29.15
2.3
0.53
Symbolic science
No of responses
8
95
285
161
14
3
function
Percent
1.41 16.78
50.35 28.45
2.47
0.53
Source: own elaboration based on the survey results.
Furthermore, the importance of different functions of science in policy-making process is related
to the respondents’ assessment of impact of science-based policy on innovation, which was
confirmed by the Kruskal-Wallis test (Table 16).
In particular, the results allow concluding that:
1. Higher importance of the informing function is related to higher assessment of economic
impact on innovation (p-value: 0.0065).
2. Higher importance of the function to ‘facilitate policy implementation’ is related to higher
assessment of economic and social impact on innovation (p-values respectively: 0.0002;
0.0298).
3. Higher importance of the science function ‘reshaping future policy agendas’ is related to
higher assessment of economic impact (p-value: 0.0485).
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Table 16: Relationship between science function in policy making and
assessment of impact of science -based policies on innovation (N=566; “Other’
category of respondents has not been taken into account).
Science function in
policy making process
Informing
policy
Facilitating
policy
implement
ation
Facilitating
participatio
n in policymaking
Evaluating
policy
efficiency
Reshaping
future
science and
policy
agendas
Reconfiguri
ng
the
policy
process
Symbolic
science
function

Low or
moderate
High
Low or
moderate
High

Economic impact
Low
Moder
High
ate
3.01
32.33
64.66

Social impact
Mode
High
rate
15.00
43.00
42.00

Low

Environmental impact
Low
Moder
High
ate
5.44
40.82
53.74

1.61
3.61

22.58
33.73

75.81
62.65

10.53
12.98

55.92
58.02

33.55
29.01

2.16
5.71

48.65
45.14

49.19
49.14

0.65

18.95

80.39

11.57

42.98

45.45

1.27

45.22

53.50

Low or
moderate
High

2.72

26.63

70.65

12.06

49.65

38.30

3.85

43.75

52.40

1.49

26.87

71.64

11.82

52.73

35.45

3.25

47.97

48.78

Low or
moderate
High
Low or
moderate

3.09

26.8

70.1

13.86

49.4

36.75

4.13

43.12

52.75

0.81
2.55

26.61
28.57

72.58
68.88

9.41
10.53

54.12
52.63

36.47
36.84

2.65
3.85

49.56
47.12

47.79
49.04

High

1.64

22.95

75.41

15.15

48.48

36.36

3.23

41.94

54.84

Low or
moderate

2.88

25.48

71.63

2.88

25.48

71.63

3.54

45.58

50.88

High
Low or
moderate
High

0.92
2.38

29.36
30.95

69.72
66.67

0.92
10.91

29.36
55.76

69.72
33.33

3.85
3.17

45.19
43.89

50.96
52.94

1.87

18.69

79.44

15.48

42.86

41.67

4.59

48.62

46.79

Note: Responses (low, moderate, high) assessing each type of impact sum up to 100% for each
performance group
Source: own elaboration based on the survey results.
Last, but not least, according to the literature the type of advisory structure might matter for the
impact of scientific advice for policy makers on innovation (see for instance (Bijker, Bal and
Hendriks, 2009). However, the results of the survey show that the impact assessment does not
differ significantly between respondents that represent countries with different advisory structures.
It can be explained by the fact that nearly in all countries there have been many different scientific
advisory bodies (Figure 9). Potential policy impact of scientific evidence and advice can be diverse,
depending on the nature of the advisory body mandate (OECD, 2015, p. 23).
Figure 9: Types of scientific advisory structures according to the survey respondents
(N=570)
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90%
80%

77,21%

73,32%

79,86%
71,20%

70%
60%
50%
40%

30%
20%
10%

0,88%

0%
Advisory councils

Permanent or ad hoc
structures

National academies

Individual scientific
advisors

Other

Note: Percentages do not sum up to 100% as the respondents could indicate more than type of
advisory structure to cover all structures existing in their countries.
Source: own elaboration based on the survey results.

5.3.5 Content of scientific advice for policy-making
Pervious sections of this study discussed the impact of scientific evidence on the policy making
and on the innovation seen from the perspective of the rationality of scientific advice application
into the policy process as well as the way it is applied As it has been concluded in the Literature
review (Deliverable 2.1), the impact of scientific evidence on policy and thus, on the economy is
also shaped the quality of evidence for policy making. This aspect has been partly covered in the
survey as the respondents have been asked about the usefulness of the scientific advice. However,
to gain more impartial assessment this section will look at the citations of JRC papers assuming
that the more they are cited, the better quality they represent. EFFLA papers will not be analysed
as they are not included in publications databases. There have been an attempt to look at Google
Scholar citations for EFFLA papers but only 3 citations have been found, therefore the analysis for
EFFLA papers was not feasible. Therefore, this analysis takes into account all JRC publications that
have been included in the Web of Science repository as well as citations of these publications.
The analysis begins in the year 2010, the year when Innovation Union initiative its commitments
were launched.
Table 17 summarises the results. Since 2010 the number of JRC publications has been fluctuating,
ranging from 845 in 2010 to 1,132 in 2015 and going slightly down in 2016 to 923. Citations of the
JRC papers have been growing rapidly over the 2010-2016 period, increasing more than 10-fold
for JRC papers that were published in the period of 2010-2016. The same growing trend can be
observed for JRC papers published since 2007 till 2016. The citations of these papers published
since 2007 grew form 6,331 in 2010 to 28,624 in 2016. This may indicate first, increasing quality of
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JRC papers, and second, strengthening their impact.
Table 17 : Publications and citations of JRC papers in 2010-2016
2010 2011 2012
2013
2014
2015

2016

Total
20102016
923
6,768

Number
of
JRC
845
902
893
984
1089
1132
publications (WoS)
Number of citations
511 2,867 6,0634 10,492 15,799 21,027
23,077
134,407
(WoS; JCR publications
dated 2010 onwards)
Number of citations 6,331 9,401 12,784 17,456 22,568 27,516
28,624
141,175
(WoS; JRC publications
dated 2007 onwards)*
Sum of the times cited without self-citations in 2010-2016 (JRC publications dated
7,1637
2010 onwards)
Average Citations per item (JRC publications dated 2010 onwards)
11.85
Average citations per year (JRC publications dated 2010 onwards)
8,914.67
Source: Own elaboration based on Web of Science data accessed on December, 30,
2016.
A report prepared by the Thomson Reuters allows taking a closer look at the JRC publishing quality
in the period of 2007-2013 (Thomson Reuters, 2014). This report covers tops cited papers60 that
the JRC has produced and compares the results to those achieved by similar institutions in Europe
and worldwide, such as National Institute of Standards & Technology (USA), VTT Technical
Research Center (Finland), Max Planck Society (Germany), Netherlands Organization Applied
Science Research, Consiglio Nazionale Delle Ricerche (Italy).
There has been overall growth in the highly cited publication output of the JRC from 77 in 2007 to
97 in 2010 and 217 in 2013 (the last year of the Thomson Reuther analysis) (Table 18). The
percentage of highly-cited publications out of the total JRC publication output per year has also
been increasing since 2009 (with exception of the results achieved in 2011). The share of highlycited JRC publications in 2013 constituted 30.18% of the total JRC publications and was higher by
15 percentage points compared to 2010 (Thomson Reuters, 2014, p. 12).
Table 18 compares JRC citation impact for its papers in 2007-2013 with a five peer scientific
organizations. The number of JRC highly-cited papers was lower than the number noted for
National Institute of Standards & Technology (USA) or Consiglio Nazionale Delle Ricerche (Italy),
but higher than that of peer research institutions in the Netherlands or Finland. However, the

60

Thomson Reuters defined highly-cited publications as those that have been cited “in the top 10% of world
papers by citation impact taking into account field and year of publication” (Thomson Reuters, 2014, p. 10).
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percentage of highly-cited JRC publications in the analysed period is comparable to peer
institutions in the EU and US.
Table 18: Highly-cited publications: JRC
compared, 2007 to 2013

and other scientific institution

Number of highly-cited publications

2007
JRC
VTT Technical
Research Center
(Finland)
Netherlands
Organization
Applied Science
Research
Consiglio
Nazionale Delle
Ricerche (Italy)
Max Planck Society
(Germany)
National Institute
of Standards &
Technology (USA)

2008

2009

2010

2011

2012

2013

Percent of
highly-cited
from total
number of
publications
in 20072013

Average
impact
factor
per year
in 20072013

77

42

62

97

82

143

217

16.23%

2.54

22

21

21

38

71

37

116

12.07%

2.89

58

37

50

43

40

71

130

11.78%

3.03

311

269

292

299

280

369

991

9.06%

3.58

1,028

1,024

1,213

1,278

1,457

1,799

2,997

16.89%

5.25

139

168

139

143

194

216

440

16.11%

4.06

Source: Own elaboration based on Thomson Reuters (2014), p.13 and p. 29.
Moreover, average impact factor for JRC publications increased for the period of 2007-2013, but
total times cited for JRC publications decreased (Thomson Reuther, 2014, p. 31). In 2007-2013 the
European Commission, with 2,517 citing publication count is the top citer of the JRC papers,
followed by Chinese Academy of Sciences with 1,091 citing publication count and Wageningen
University and Research Centre (the Netherlands) with 621 citations of JRC publications. The
majority of the top 10 citing institutions are public sector research organisations from Europe and
the US (except Wageningen University and ETH Zurich). The ranking list of top citing institutions
by country is not the same as the ranking of top citing countries. Among countries that have cited
JRC publications in 2007-2013, the first place is taken by the United States with 8,244 citing
publications, followed by Germany (4,855 citing publications) and the UK (4,523 citing
publications), Italy (4,136) and China (3,706) (Thomson Reuther, 2014, p. 35).
When the average impact factor of the JRC publications is compared to some peer research
organizations, it can be noted that for JRC it was similar to peer organizations such as VTT
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Technical Research Center (Finland), but much lower that the impact factor for the remaining four
institutions selected for this analysis (Table 18).
The JRC key research competencies can be identified by analysing 20 Web of Science (WoS)
Journal categories for which these publications have the highest citation impact. Such analysis
reveals that in 2007-2013 the JRC published the most in the Environmental Sciences category of
WoS and the highest impact was identified in the field of Biodiversity Conservation (Thomson
Reuther, 2014, p. 53).
Similar results, as far as the most popular fields of science of JRC publications is concerned, have
been found for the period of 2010-2016. Figure 8 shows the shares of the top 15 JRC publications
in 2010-2016 by different science categories according to Web of Science classification of research
fields. It appears that Environmental science dominates as a field of JRC publications with the share
of 17%. The next goes Nuclear science with the share of 10% and the top three is Meteorology
and Atmospheric science (7%).
Figure 10: JRC publications in 2010-2016 by science fields according to Web of Science
categories of research fields)

OTHER; 11%
CHEMISTRY PHYSICAL;
3%

ENVIRONMENTAL
SCIENCES; 17%

MARINE FRESHWATER
BIOLOGY; 3%

NUCLEAR SCIENCE
TECHNOLOGY; 10%

ECONOMICS; 3%
ENVIRONMENTAL
STUDIES; 3%

METEOROLOGY
ATMOSPHERIC
SCIENCES; 7%

ECOLOGY; 4%
REMOTE SENSING; 6%
CHEMISTRY
ANALYTICAL; 5%

TOXICOLOGY; 5%

ENGINEERING
ELECTRICAL
ELECTRONIC; 5%

GEOSCIENCES
MULTIDISCIPLINARY;
5%

ENERGY FUELS; 6%
MATERIALS SCIENCE
MULTIDISCIPLINARY;
6%

Source: own elaboration based on the Web of Science database, assessed on December, 30,
2016.
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It is also worth identifying the JRC papers that have been related to in collaboration with industry.
Such analysis may shed some light on the impact of the JRC papers on innovation. According to
Thomson Reuters data (Thomson Reuther, 2014, pp. 74-76) JRC collaboration with industry is less
common than with universities or non-profit organisations. In the period of 2007-2013 there were
211 collaborative publications with private sector authors and the number has been relatively
stable over time fluctuating around 30, with the peak in the year 2010 (Figure 9). It may indicate
that since the implementation of the Innovation Union has been initiated there has been no
significant change in the impact of JRC activity on industry.
Figure 11: JRC publications with private authors in 2007-2013
40
35

JRC publication count

35
30

29

30

29

32
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24
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20
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5
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Source: own graph based on Thomson Reuther, 2014, p. 74.
Top five countries from where companies collaborating with JRC come from are: Germany, the UK,
the USA, Switzerland, Italy and Switzerland (Thomson Reuther, 2014, p. 75).
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Figure 12: Top 15 JRC publications with private authors in 2007 -2013 by research
field
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Source: own elaboration based on data from Thomson Reuther, 2014, p. 76.
The top three research fields of JRC-industry collaboration in 2007-2013 are: Toxicology, and
Biotechnology & Applied Microbiology and Environmental Sciences (Figure 9). A simple
comparison of these most popular research fields (Figure 9), in which JRC collaborates with
industry with the fields with the highest share of the JRC publications (Figure 8) shows that only a
few fields with the most intense JRC publication record appear in the list of top 15 fields in which
JRC collaborates with industry. The fields, which are not included in top 15 research areas of JRC
publications, but have relatively strong collaboration with industry are for instance: Biotechnology
and Applied Microbiology, Genetics and Heredity and Pharmacology and Pharmacy and Food
Science & Technology. It is worth noting however, that Environmental Science is in the top 3 fields
on both ranking lists, so the impact of the knowledge produced by JRC in this field on innovation
may be stronger than in others. It is an important conclusion in the context of the survey results.
It is worth confronting these results with the responses collected during the survey about the use
of scientific advice given in papers issued by EFFLA/JRCs and how it is related to the assessment
of the impact of science-based policies on innovation (see: Table 12 in the previous section of this
paper). The survey results presented in Table 12 showed that the frequency of using scientific
advice from JRC/EFFLA publications does not differentiate assessment of economic and social
impact, however it does when environmental impact is concerned (also confirmed by the KruskalWallis test, p-value=0.0714). One of the reasons for this result can be the predominance of
environmental science in the publications of the JRC and in the JRC’s collaborative publications
with industry.
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5.4.

Summary and Conclusions

The Innovation Union Commitment No. 8 addresses the need to conduct systematic research in
order to support policy makers in policy design and implementation well as to elaborate longterm strategic visions for the European Union. Increased support to Joint Research Centres (JRC)
and creation of the European Forum on Forward Looking Activities (EFFLA) have been committed
to achieve this goal.
The objectives of this paper are: (1) to identify the state of the implementation of the Commitment
8, and, (2) to assess the impact of the implementation of this commitment on innovation.
The state of implementation of Commitment 8 has been analysed using data that describe JRC
input (budgets and human resources) and output (publications) in the period of 2010-2016 as well
as documents and data about EFFLA activity. The main conclusions from this analysis are presented
below.
The analysis of the developments of JRC activities shows that only some success in the
implementation of the Commitment 8 of the Innovation Union was observed since the year 2010.
It should be noted that JRC budget and human resources have been reduced, in particular in the
years 2014-2015, which might make it difficult to strengthen JRC science base for policy making
through JRC. On the other hand, JRC output measured by the number of publications fluctuated
up and down since 2010, increasing significantly in 2015 and 2016 compared to the preceding
year. What should be stressed is the restructuring process of the JRC publication type towards
more policy-oriented papers, which may be an evidence that the process of strengthening the
science base for policy making through JRC has been initiated. Nevertheless, the results of this
process are still weak as “science productivity” of JRC measured by number of publications per JRC
employee and per one euro spent from JRC budget remained relatively stable over time.
Regarding the state of the implementation of the second part of Commitment 8 about the EFFLA
creation and activity, it can be concluded that there have been some efforts to strengthen the base
for policy making related to foresight exercise in 2010-2016. However, these efforts are still
fragmented. It seems that there has been no clear idea about the way in which the process of
gathering and disseminating intelligence about strategic foresight should be organised. During
the six years’ period (2010-2016) since the Innovation Union initiative was committed by the EU
Member States the organisational structures of scientific advice at the EU level regarding foresight
have been changing, from EFFLA through RISE expert group (which was devoted to broader
spectrum of R&I policy issues that foresight) and finally SFRI expert group focused on foresight
was created. Nevertheless, on the basis of the findings of the foresight literature it can be
recommended that the actions undertaken to implement Commitment 8 regarding foresightbased polices should go beyond the creation of expert groups such as EFFLA or SFRI. It would be
useful, in addition to the existing expert’s studies, to involve stakeholders and debate experts’
finding in broader audience.
The results of this analysis of the commitment 8 implementation is summarised in Table 19.
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Table 19: The state of implementation of Commitment 8 as of December 2016.
Commitment 8
components

Measuring of the state of
implementation

- Changes in inputs to JRC

scientific activity (budget
& human resources)

Evidence regarding state of implementation

- Increasing JRC budget in 2010-2013, but a decrease in 2014-2015;
stable in 2016

- A decrease in the share of staff expenses in overall JRC budget by
3 percentage points in 2010-2016

- A sharp decrease in the income earned by JRC from the service

Conclusions regarding
state of implementation
Lack of progress:
Less resources devoted to
JRC activity

contracts in 2014-2015; slight increase in 2016

- A cut of the core employment JRC staff in 2011; stable number of
visiting staff, but decreasing in 2015 (mainly due to reduction of
post-doc grant holders); stable in 2016

- Changes in outputs of the
JRC

The Commission will
strengthen the science
base for policy making
through its Joint Research
Centre (JRC)

- Fluctuations in the number of JRC scientific publications in
journals since 2010, except two dips (in 2011 and 2014)

Progress in implementation
of Commitment 8

- Rapid growth in “JRC contributions to policy documents” and
“Scientific, policy and technical reports”

- Input/output ratio

- A slight increase in the JRC publications per employee in 20102015

- Stable number of JRC publications per one EURO spent from the

Some progress in
implementation of
Commitment 8

JRC budget

- Creation of EFFLA

- EFFLA created in 2011
- EFFLA integrated with other advisory groups in 2014; no separate
expert group dedicated to foresight

The Commission will also
create a "European Forum
on Forward Looking
Activities (EFLA

Some progress in
implementation of
Commitment 8

- Creation of Expert Group 'Strategic Foresight for R&I Policy in
Horizon 2020' (SFRI) in 2015

- New approach to foresight presented by SFRI in final report
published in 2017

- EFFLA output (policy

-

- Implememntation of EFFLA

- Coordination of foresight across Horizon 2020 by creation

papers)

recommendations to EC

31 publications by EFFLA experts (17 policy briefs and 14 study
reports)

‘foresight hub’ at the DG RTD recommended by EFFLA

Source: own elaboration.
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The assessment whether and how the implementation of Commitment 8 impacts the policy-making
process in the EU Member States and through these policies further impacts innovation performance
of the EU was based on the conclusions from the literature review, where three types of potential
impacts have been distinguished: economic, social and environmental impact.
In order to find out if these impacts occurred as a result of the implementation of Commitment 8
the analysis of data describing JRC and EFFLA activity has been conducted. It was supplemented by
the data collected through a survey conducted in September-October 2016 among policy makers
from all European countries (570 responses to a questionnaire have been collected covering both
country and regional policy levels; all EU Member States have been covered relatively proportionally).
Furthermore, not only impact was identified, but also the results of the survey allow to find out how
these three types of impact (economic, social, environmental) are related to the importance of
scientific advice, model of policy-science interactions and the stage of policy cycle in which scientific
advice is used.
As far as the content of scientific advice is concerned, it has been analysed using the bibliometric
data about JRC scientific papers from the Web of Science database.
The analysis of the impact of scientific advice on innovation based on the survey results shows that
majority of survey respondents were not sure if any impact of science-based policies on innovation
occurs. The answer ‘Don’t know/hard to say’ was chosen by the majority of respondents: 60.2% of
them were not able to assess environmental impact, 58.6% had no opinion about social impact and
48.1% were not able to assess economic impact. Therefore, it can be concluded that the direct impact
of science-based polices on innovation is very difficult to trace, however some impact (probably
indirect only) was confirmed by respondents. The distribution of answers regarding the three types
of impact shows that relatively big group of respondents provided an evidence that some economic
impact of science-based policies on innovation performance of their countries exists (43% of
respondents), smaller group acknowledged that there is some environmental impact of sciencebased policies (27% of respondents), and the smallest group (14% of respondents) confirmed that
some social impact occurs.
There are some differences in the assessment of the impact of science-based policies on innovation
when the responses of national and regional/local government are compared. Relatively higher
percentage of representatives of national government compared to respondents from regional
administration assessed economic impact and environmental impact as high. The opposite result
was for social impact, which was assessed relatively higher by regional government representatives
than national ones. These differences among national and regional respondents regarding the
impact assessment, are statistically significant (p≤0,05) according to Mann-Whitney U test
procedure.
The results of the survey also show that the respondents find the general scientific evidence more
useful than the foresight studies in the policy making process, and this finding is statistically
significant according to the Kruskal-Wallis test (p-value: <0.0001).
The higher the decision level (EU / Country / Region) the more important is scientific evidence for
policy making. In respondents’ opinion scientific evidence is highly important for policy making at
the EU level and country levels, but only moderately important at regional level.
Furthermore, respondents that found scientific evidence more important for policy making were
more eager to assess economic impact higher (statistically significant; Kruskal-Wallis test p-value:
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0.0005). Importance does not differentiate significantly assessment with regard to social and
environmental impacts.
As far as the stage of policy cycle is concerned it has been found that using scientific advice more
often during problem recognition stage is related to higher assessment of economic impact of
innovation (p-value: 0.0308). Furthermore, using scientific advice more often during evaluation stage
is related to higher assessment of all types of impacts on innovation (p-values: <0.0001, 0.0361,
0.0732 for economic, social and environmental respectively).
The respondents’ assessment of impact of science-based policy on innovation is related to a few
functions of science in policy-making process. In particular, economic impact is assessed higher by
respondents who recognised importance of science functions, such as (1) ‘informing policy makers’,
(2) ‘reshaping future policy agendas’ and (3) ‘facilitating policy implementation’ (Kruskal-Wallis test
p-values: 0.0065; 0.0002 and 0.0485 respectively). The latter science function matters also for social
impact (Kruskal-Wallis test p-value: 0.0298).
The survey results allow also concluding that the impact of science-based policies is neither related
to the model of science- policy interactions nor to the type of advisory structure.
Although in general the scientific evidence has been considered by survey respondents as important
in the policy making process, the publications prepared by JRC and EFFLA are used only rarely.
Almost 10% of respondents have not even heard about EFFLA. The Kruskal-Wallis test also confirms
that JRC publications have been used more often than the papers issued by EFFLA (p-value: <0.0001).
The use of scientific advice given in papers issued by EFFLA/JRC is related to the assessment of the
impact of science-based policies on innovation, but only for environmental impact it is statistically
significant (the Kruskal-Wallis test p value< 0.0714).
The impact of scientific evidence on policy and thus, on the economy is also shaped the quality of
evidence for policy making. This aspect has been analysed in this paper using the publications record
of JRC at the Web of Science repository and their citations assuming that the more they are cited,
the better quality they represent. EFFLA papers cannot be analysed as they are not included in
publications databases.
It can be concluded that since 2010 the number of JRC publications has been fluctuating around
1,000 per year, while citations of the JRC papers have been growing rapidly over the 2010-2016
period. The growing number of citations may be an evidence of increasing quality of JRC papers,
and strengthening their impact. This finding is confirmed by the fact that the percentage of highlycited publications (i.e. the top 10% of world papers by citation impact) out of the total JRC publication
output per year has also been increasing since 2009 (with exception of the results achieved in 2011).
The share of highly-cited JRC publications has been also increasing. What is more, the percentage of
highly-cited JRC publications in the analysed period as well as the average impact factor of JRC
publications is comparable to peer institutions in the EU and US. Environmental science dominates
as a field of JRC publications and also is an important field of JRC-industry collaboration. However,
since the implementation of the Innovation Union has been initiated, there has been no significant
change in the impact of JRC activity on industry as the number of collaborative papers is small
(around 30 per year) and relatively stable over time, which may indicate that the impact of JRC activity
on innovation in Europe is still limited. However, one should keep in mind that there has been only
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some progress in implementing Commitment 8 as the financing and of the JRC activity as well as
employment have been reduced over the last few years. This may be an explanation for still limited
impact.
Last, but not least, the issue of awareness about JRC publications and studies on foresight prepared
by European Commission expert groups should be discussed. As the results of the survey show
majority of policy makers, who were survey respondents did not use scientific advice produced by
these bodies in policy making. It seems to be an important factor limiting the role of science in policy
making. Therefore, building awareness about the importance of scientific advice and how and where
this advice can be accesses is a key issue in further implementation and impact of Commitment 8,
which may lead to an increase of its impact on innovation.

5.5.
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5.6.

Appendix

Fig. 1A. The Map of Commitment 8. Strengthen science base for policy making through JRC; Forum on FLA
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6. Commitment 9. Set out EIT strategic agenda (responsible
partner: SGH - WERI)
by Adam Karbowski (SGH - WERI)

Changes introduced in the revised version of C9 analysis

Based on the review and EC expert feedback, we introduced the following amendments to the text
of the report. In Introduction section we added the justification that Commitment 9 analysis to a
higher extent corresponds to WP2 than WP1, though several links to WP1 have been recognized.
In Acknowledgements’ subsection we expressed our gratitude to the European Commission Officer,
Mr. Harald Hartung, and European Commission Policy Officer – EIT Strategy, Economic and Societal
Impact, Mr. Salvatore Amico Roxas, for their help, advice and valuable comments, and materials
shared.
In Direct Impact Assessment section, based on the latest (2017) data received from the European
Commission (EIT impact study made by PWC as well as a study on the EIT knowledge triangle model
and an education review), table 5b has been added, figure 5 has been introduced, as well as
appropriate comments and passages in the text of the report. Further, based on the EIT Annual
Activity Report 2016, table 5a has been updated (data for 2015 have been added), and the proper
comment in the text has been introduced. Finally, the findings of the latest studies on EIT have been
included and the following references have been added, i.e.:
-

(2016), Annual Activity Report, European Institute of Innovation and Technology.
(2017), EIT independent evaluation report, Brussels, 18.10.2017.

-

(2017), EIT: Our Impact from 2010 to 2016, Budapest, 26.10.2017.
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6.1.

Introduction

The purpose of this report61 is to, first, identify the degree to which the Innovation Union
commitment 9 has fulfilled its objectives (state of implementation task) and, second, establish what
role the commitment, as implemented, has played in achieving the stated policy targets in terms of
stimulating innovation in Europe by integration of the knowledge triangle (Soriano and Mulatero,
2010; Maassen and Stensaker, 2011; Turcinovic, 2013) as well as contribution of EIT (Olesen, 2014) to
excellence of European science through introduction of the EIT degree (direct impact assessment
task).
Commitment 9 analysis belongs to work package 2 (WP2) entitled “European Research Area (ERA)
– EU Funds – European Institute of Innovation and Technology (EIT)” which evaluates direct and the
dynamic effects of the EU policy instruments that promote a stronger European dimension of R&D
base in individual Member States, and the EU as a whole. Commitment 9 entitled “Set out EIT
strategic agenda” focuses on the EIT Strategic Innovation Agenda and its role in stimulating
innovation in Europe by integration of the knowledge triangle (Soriano and Mulatero, 2010; Maassen
and Stensaker, 2011).
The concept of knowledge triangle refers to the integration of innovation, research (and technology)
and (higher) education. The Knowledge and Innovation Communities (KICs), i.e., integrated European
innovation platforms that combine research, education and business capacity to address larger
societal challenges under central executive governance of the EIT (Olesen, 2014), put the knowledge
triangle concept into practice and bring together leading European stakeholders from industry,
academia, and policy in regional European nodes under a 7-15 year commitment to generate
significant impact on European growth and competitiveness. These actions, together with ERA
program and EU funds, under general Horizon 2020 umbrella, are clearly oriented at promoting
stronger role of R&D base in individual Member States, and the EU as a whole, what perfectly
corresponds with the WP2. Moreover, WP2 focuses not only on education and skills development
(as work package 1), but covers the whole knowledge triangle, i.e. the intersections between
innovation (main actor – business firms), research and technology (main actor – research institutes),
and higher education (main actor – universities). It seems then pretty natural to include commitment
9, related to the knowledge triangle, in the WP2 of the I3U project, though several links to work
package 1 are clearly recognized. The EIT encourages higher education institutions within the
Knowledge and Innovation Communities to focus on developing innovative curricula that give
students the knowledge and necessary skills, especially in the fields of entrepreneurship, creativity
61

The author is indebted to Dr. Karen Hanghøj (Chief Executive Officer, Managing Director of the EIT
RawMaterials), Dr. Andreas Klossek (Chief Operations Officer, Managing Director of the EIT RawMaterials), Dr.
Jakub Miler (Chief Executive Officer, KIC InnoEnergy Poland Plus), Michał Górzyński (Innovation Officer and
Head of Monitoring Section, European Institute of Innovation and Technology), Eva Atanassova (Strategy and
Impact Officer, European Institute of Innovation and Technology) for participating in the in-depth interviews
and Grzegorz Michalski (World Economy Research Institute, Warsaw School of Economics) for running survey
data analysis for the purposes of this report. The author would also like to thank Dawid Niedojadło (KIC
InnoEnergy Poland Plus, Marketing and Communications Officer) for an invitation to the KICkoff 2016
Competition Final. Finally, the author thanks European Commission Officer, Mr. Harald Hartung, and European
Commission Policy Officer – EIT Strategy, Economic and Societal Impact, Mr. Salvatore Amico Roxas, for their
help, advice and materials shared.
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and leadership. Through the KICs, the EIT has the unique opportunity to act as a test-bed for future
developments in this area. Higher education institutions within the KICs take a lead role in
introducing innovative approaches to graduate education by developing new European Master,
doctoral and post-doctoral curricula, integrating scientific progression with entrepreneurial and
creativity skills. Such an approach is not only relevant to technical universities; entrepreneurial
education programmes in medicine, social sciences, humanities and arts are also needed to foster
new learning outcomes and multi-disciplinary skills. These new approaches reflect the diversity of
actors in the innovation ecosystem and the knowledge triangle.
On the basis of the commitment 9 text: “By mid-2011, the EIT should set out a Strategic Innovation
Agenda (SIA) to expand its activities as a showcase for Innovation in Europe. This should map out its
long-term development within the Innovation Union, including the creation of new Knowledge and
Innovation Communities (KICs), close links with the private sector and a stronger role in
entrepreneurship. It should also build on the EIT Foundation set up in 2010 and on the introduction
in 2011 of the EIT degree as an internationally recognized label of excellence.” we may specify the
following three main components of the commitment that should be addressed:
1. By mid-2011 the EIT should set out a SIA to expand its activities as a showcase for innovation
in Europe.
2. The SIA should map out long-term development within the Innovation Union, including the
creation of KICs, close links with the private sector and a stronger role in entrepreneurship.
3. The SIA should build on the EIT Foundation set up in 2010 and on the introduction in 2011
of the EIT degree as a label of excellence.
Please observe that the commitment 9 does not follow any precise quantitative objectives that could
be traced in terms of macro-sectoral econometric model mechanisms. The state of implementation
of the commitment 9 can be assessed in a fairly straightforward way (i.e. on the basis of the analysis
of the Strategic Innovation Agenda of the European Institute of Innovation and Technology
published in the Official Journal of the European Union). The direct impact assessment of the
commitment 9, by the qualitative nature of the commitment, can be in turn best performed by the
use of qualitative or quasi-qualitative research methods (such as qualitative research interviews, field
visits, online surveys or desk research that together can be utilized by the contribution analysis
approach, cf. e.g. Lemire, 2010; Mayne, 2012).
The report is structures as follows. In section 2 the state of implementation of the commitment 9 is
identified and discussed. Section 3 concentrates on the analysis of the direct impact of the
commitment 9 implementation on innovation in Europe by integration of the European knowledge
triangle as well as contribution of EIT to excellence of European science through introduction of the
EIT degree. Section 4 concludes the report. In sections 5, 6 and 7 supplementary research materials
(i.e. A. scenario of the qualitative research interviews, B. contribution story presented in the form of
commitment map, and C. questionnaire directed at KIC partners) are included. The list of references
closes the report.
.
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6.2.

State of implementation

The European Commission proposal for Strategic Innovation Agenda of the European Institute of
Innovation and Technology was submitted to the Council of the European Union and the European
Parliament on November 30, 2011. This proposal has built on the draft SIA version presented by the
EIT Governing Board on June 15, 2011 and also took into account the recommendations of the
external evaluation report and the results of wide and extensive consultations with stakeholders. On
December 11, 2013 the European Parliament and the Council of the European Union, (1) having
regard to the Treaty on the Functioning of the European Union, (2) having regard to Regulation (EC)
No 294/2008 of the European Parliament and of the Council62, (3) having regard to the proposal from
the European Commission, (4) after transmission of the draft legislative act to the national
parliaments, (5) having regard to the opinion of the European Economic and Social Committee63, and
(6) acting in accordance with the ordinary legislative procedure, adopted the Strategic Innovation
Agenda of the European Institute of Innovation and Technology for the period from 2014 to 2020
(cf. Decision No 1312/2013/EU published in the Official Journal of the European Union on December
20, 2013, L 347/892 EN). The decision of the Parliament and the Council on the adoption of the SIA
of the EIT entered into force on December 23, 2013. The adopted Strategic Innovation Agenda of
the EIT constitutes a fully-fledged strategic plan for innovation in Europe and allows the EIT to serve
as a leading European initiative to fully integrate the three sides of the knowledge triangle with the
mission to capitalize on the innovation capacity and capability of EU researchers, students and
entrepreneurs from the EU and beyond (eit.europa.eu).
The SIA set out by the EIT was expected to expand EIT activities as a showcase for innovation in
Europe. Specifically, the SIA was expected to map out long-term development of the EIT within the
Innovation Union, including the creation of new Knowledge and Innovation Communities, close links
with the private sector and a stronger role in entrepreneurship. The SIA was also expected to be built
on the EIT Foundation set up in 2010 and on the introduction in 2011 of the EIT degree as an
internationally recognized label of excellence.
In terms of long-term development of the EIT, the adopted SIA maps out:
1. the process of consolidating and fostering growth and impact of the existing KICs (ClimateKIC, EIT Digital and KIC InnoEnergy) – cf. The EIT Strategic Innovation Agenda, section 2.1.1.
2. the process of creating new KICs (EIT Health and EIT RawMaterials in 2014, two further calls
in 2016 in the themes of “food for future” and “added-value manufacturing”, and a call in
2018 in the theme of “urban mobility”) – cf. The EIT Strategic Innovation Agenda, section
2.1.2.
3. the process of setting up close links with the private sector and emphasizing the role of
entrepreneurship – main drivers of development at EIT level are listed in section 2.2. of the

62

Regulation (EC) No 294/2008 required the European Commission to submit a proposal for the Strategic Innovation
Agenda on the basis of the draft provided by the European Institute of Innovation and Technology. Regulation (EC) No
294/2008 of the European Parliament and of the Council of the European Union of March 11, 2008 establishing the
European Institute of Innovation and Technology (OJ L 97, 9.4.2008, p. 1).
63
According to this opinion the Strategic Innovation Agenda should define the priority fields and the long-run strategy of
the EIT as well as include an assessment of its economic impact and capacity to generate best European innovation
added-value. The SIA should also take into account the results of the monitoring and evaluation of the EIT.
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EIT Strategic Innovation Agenda:
a. “innovation-driven excellent research for the creation of new businesses and
new business models, including the possibility for SMEs and public institutions
to participate more actively in innovation, management of IP portfolios and
new approaches to IP sharing, entrepreneurship and new integrated forms of
multi-disciplinary education,
b. innovative governance and financial models based on the concept of open
innovation or involving public authorities” (page 14 of the EIT SIA).
The adopted SIA succinctly refers to the EIT Foundation and defines it as a “legally independent
organization dedicated to promoting and supporting the work and activities of the EIT, and to
enhancing the EIT’s societal impact” (page 5 of the EIT SIA). In the latter part of the document (the
part focusing on the long-term development of the EIT) no single reference is made to the EIT
Foundation. It cannot be then concluded that the EIT SIA builds on the EIT Foundation.
The EIT Foundation was the first foundation ever set up by a body of the European Union as a notfor-profit organization. Formally, the foundation was established as a charity under Dutch law in
September 2010, in Rotterdam. As a philanthropic organization in its nature, the EIT Foundation
aimed at attracting and channelling funding for initiatives complementing both the European
Institute of Innovation and Technology and Knowledge and Innovation Communities, thus enhancing
and broadening the EIT’s impact in promoting and stimulating innovation across Europe.
Unfortunately, the last actions and initiatives taken by the EIT Foundation date back to 2013. Then
the foundation has been closed.
The significant role of the EIT degree as an internationally recognized label of excellence has been
carefully stressed in the EIT SIA. New, trans and interdisciplinary EIT-labelled degrees are expected
to enable the EIT to be a leader of “a collaborative effort towards education for innovation with clear
linkage to the broader European agenda for the modernization of higher education institutions
thereby promoting the European Higher Education Area” (page 8 of the EIT SIA). The EIT is supposed
to actively promote the EIT-labelled degrees by monitoring its quality and consistent implementation
across KICs (by the extensive use of peer and expert evaluations, as well as a dialogue with national
and international quality assurance bodies). These steps are supposed to “enhance the national and
international recognition and reputation of the EIT-labelled qualifications and raise their
attractiveness globally, thereby enhancing the employability of graduates while providing a platform
for collaboration at international level” (page 11 of the EIT SIA).
On the basis of the above analysis (for a brief review, see table 1), we may then conclude that the
commitment 9 of the Innovation Union has been implemented in at least 83 per cent (5 out of 6
components of the commitment have been successfully completed, the components are here equally
weighted).
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Table 1: Commitment 9 – state of implementation
Commitment 9 components
By mid-2011, the EIT should set out a Strategic
Innovation Agenda
SIA should map out long-term development
within the Innovation Union
SIA should map out the creation
of new Knowledge and Innovation Communities
(KICs)
SIA should map out the creation of close links
with the private sector and a stronger role in
entrepreneurship
SIA should also build on the EIT Foundation set
up in 2010
SIA should also build on the introduction in 2011
of the EIT degree as an internationally recognized
label of excellence

State of implementation
Completed, deadlines met
Completed, deadlines met
Completed, deadlines met

Completed, deadlines met

Not completed, the EIT Foundation has been
eventually closed
Completed, deadlines met

Source: own elaboration.

6.3.

Direct impact assessment

The purpose of this section is to assess what role the commitment 9 of the Innovation Union has
played in achieving the stated policy targets in terms of enhancing innovation in the EU. The specified
task is not trivial, since assessing the role and importance of setting out the EIT SIA in stimulating
European innovation cannot be done in a straightforward way. It is probably easier to say how, e.g.,
start-ups created or business ideas incubated influenced the European innovation in a given period
than to assess the impact of a given strategic agenda on various innovation measures and, finally,
on the total European innovation itself. The key question is however how the implemented Strategic
Innovation Agenda of the EIT influenced the pro-innovative behavior of the SIA stakeholders (in
particular business firms, universities and research institutes, and society itself).
The impact channels of the SIA (cf. contribution story given in the appendix B in the form of
commitment map and previously elaborated upon in the I3U D2.1 Commitment 9 Report, see
references) are here analyzed within the theoretical framework offered by Oliver Williamson (2000).
This approach identifies four interrelated levels of institutional analysis, i.e. embeddedness (or social
foundations), institutional environment, governance and resource allocation. Embeddedness
provides the basic foundations for a society’s institutions, this level encompasses informal
institutions, values and social norms and customs among others (Joskow, 2008). Institutional
environment encompasses what Williamson (2000) calls “the formal rules of the game”. Governance
encompasses in turn what Williamson (2000) calls “the play of the game”. The basic structural features
of the institutions through which decision-makers trade goods, services and production inputs are
defined at this level (Joskow, 2008). Resource allocation refers to the day-to-day operation of the
economy given the institutions defined at the other three levels (prices, wages, costs and quantities
bought and sold are determined at this level; Joskow, 2008).
The main areas of impact made by the SIA can be in turn classified as (i) economic, (ii) social, or (iii)
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environmental (Dobrinsky, 2016; cf. also the contribution story given in the appendix B).
In order to identify what role the SIA has played in achieving the stated policy targets and what were
the most prominent impact channels and areas of impact of the SIA, the qualitative research
interviews have been first conducted. Three interviews have been conducted, first with Dr. Karen
Hanghøj (Chief Executive Officer, Managing Director of the EIT RawMaterials) and Dr. Andreas
Klossek (Chief Operations Officer, Managing Director of the EIT RawMaterials), second with Dr. Jakub
Miler (Chief Executive Officer, KIC InnoEnergy Poland Plus), and third with Michał Górzyński
(Innovation Officer and Head of Monitoring Section, European Institute of Innovation and
Technology) and Eva Atanassova (Strategy and Impact Officer, European Institute of Innovation and
Technology). The scenario of the research interviews (list of questions to be asked) is given in the
appendix A. The electronic records of the interviews (audio files) and transcriptions of the audio files
(text files) are archived and available upon request.
Since the first three KICs were launched in 2010 (“first wave” KICs: Climate-KIC, EIT Digital, KIC
InnoEnergy), and further two in 2014 (“second wave” KICs: EIT Health, EIT Raw Materials), the
interviews were planned to be run with the representatives of both waves of KICs (to compare the
degree of impact made among others). The choice of KIC InnoEnergy and KIC EIT RawMaterials was
eventually made due to its highest responsiveness and willingness to cooperate in the study. The
third interview was planned to be run with the representatives of the KICs’ funding institution, i.e. the
EIT. The employees of the EIT Monitoring Section constituted the “first-best option”.

Table 2: The impact channels of the SIA – a comprehensive review based on qualitative
research interviews
Impact channel

Number of
question

Embeddedness

9 (cf. appendix
A)

Interview 1 (EIT
RawMaterials) –
information
disclosed
KIC actions broadly
defined in the SIA
shape values and
attitudes such as
openness, mobility,
cooperativeness
and trust in
European societies;
these behavioral
changes are
believed to be
durable and long
term

Interview 2 (KIC
InnoEnergy) –
information
disclosed
KIC actions broadly
defined in the SIA
shape attitudes
such as openness
and flexibility (this
especially applies
to the graduates of
EIT labelled degree
programs); the
change in
perception of
innovation project
among KIC
stakeholders (more
commercially
oriented); these
behavioral changes
are believed to be
long term
The role of industry

Interview 3 (EIT)
– information
disclosed
KIC actions
(especially
educational
programs)
broadly defined in
the SIA shape
entrepreneurial
spirit among the
SIA stakeholders;
these behavioral
changes are
believed to be
long term

Institutional
10 (cf.
The SIA is important
The SIA
This
project
has
received
funding
from
the
European
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environment

appendix A)

for KICs, but “it’s
not like a bible”;
bottom up industry
knowledge is far
more important
than top down
regulations like the
SIA while planning
the KIC initiatives

knowledge is
underlined; the
knowledge specific
to one sector
cannot be
translated to
another sector;
sector regulations
more important
than the SIA

introduces unique
rules of
cooperation
within knowledge
triangle – “KICs
are the
partnerships,
balanced
partnerships,
comprising of
different types of
stakeholders,
coming from
academia, from
industry, from
research, and also
in some other
cases, we have
also different
types of
stakeholders,
depending on the
KIC strategy or
area of
cooperation, like
NGOs, like local
authorities”;
these rules of
cooperation “are
enabling actors to
make innovations
further”
“Each KIC has its
strategic
innovation
agenda with
clearly stated
milestones, with
clearly stated
KPIs, which were
approved at the
selection process
by the EIT. So
they come with
the proposal,
saying ‘OK, these
are our objectives,
these are our
KPIs, which we are
going to
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Governance

12 (cf.
appendix A)

Network-type
governance mode is
innovative; the EIT
is not very helpful
when it comes to
creating
governance in
individual KICs,
since “all of the KICs
have different
structures and all of
the KICs have spent
incredible resources
trying to find out
and discuss with the
partners what is it. I
think that it should
just be
standardized. So I
would like most
standardization”

KICs are
heterogeneous in
terms of
governance mode
and organization:
“Each KIC is a
totally different
institution,
differently
organized. Each
KIC exhibits totally
different model of
operations. From
the very start, the
great autonomy of
KICs is secured”

measure’. And
those promises,
were packed as a
strategic
innovation
agenda and every
year during the
hearing when we
decide about the
funding to the
KIC, attainment of
the strategic
objective is one of
the measure of
performance of
the KIC”
Innovative
governance
mode:
“So it means that
it is not just a
group of different
partners, working
together, but we
are talking about
the group of
organizations,
institutions, which
are merged as a
kind of the one,
which are merged
under one
umbrella and
which are
represented by
the EIT and the
KIC”
“KICs are
operating
through the
collocations
centres, the
concept which
you may know. In
the collocation
centres you have
different actors.
And these actors
have to
implement the
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activity together,
so if you look at
the business plan
of the KIC, the
vast majority of
activities are
implemented by
consortia, or the
group of
stakeholders,
organizations,
which are coming
from different
institutional
spheres”
Resource allocation

13 (cf.
appendix A)

www.i3u-innovationunion.eu

Direct financial
support allocated
by the KIC to
entrepreneurs:
“One level is up to
60,000 euros with
no strings attached.
We give them
60,000 and say
‘good luck’. Then
we have another
level, which is
bringing them a
little bit further than
just the start up
phase. It’s over year
now and they need
a little bit of
investment to move
the idea further.
And here we have
the opportunity to
give more money,
maybe 300,000 or
400,000 euros, we
are guessing on
average, maybe
200,000 euros. So
slightly more
money and here we
would probably
have a little bit
strings attached,
but we would give
them the money
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Knowledge and
commercial
resources shared
and allocated to
students and
entrepreneurs on a
very competitive
basis (strict Key
Performance
Indicators and
intense screening)

Direct financial
support allocated
by the EIT to KICs
on a core
performance
indicators’ basis:
“We check that
core performance
indicators are
verified by the EIT.
It’s very important
because the
outcome of this
exercise
contributes to the
decision of the
EIT, about the
funding
allocation,
because KICs are
the worlds of
performance, so
we look how they
are delivering the
KPIs, how they
address the
strategy, how they
addressed the
impact and then,
using some
formulas, which
are a little bit
complicated, we
are deciding on
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and then we’d say
‘if you are
successful, we get a
share, we get a
stock in your
company’ ”

money allocated,
e.g. little bit worse
performed KICs
receive less
funding”

Source: own elaboration based on the interviews conducted

At the embeddedness (or social foundations) level all interviewees clearly identified behavioral
changes among society members which can be attributed to the SIA implementation and subsequent
KIC actions. Various KIC initiatives lead in the opinion of the interviewed persons to proliferation of
such values and attitudes as willingness to cooperate, mutual trust, openness and flexibility as well
as industriousness and resourcefulness. Note that all these dispositions are fundamental to the social
capital formation and its role in stimulating economic growth (Iyer et al., 2005). When it comes to
the institutional environment level of analysis, it can be concluded that the SIA is important to the
interviewees (since it introduces unique rules of cooperation within knowledge triangle), but “bottom
up” industry knowledge and experience as well as industry regulations are far more important while
planning KIC initiatives. At the governance level interviewees identified some obstacles to the smooth
working of this impact channel. KICs may be then too heterogeneous in terms of governance modes
what brings waste of resources while negotiating with potential KIC partners (cf. interview 1). It seems
that the governance impact channel may work way better if the network-type organization of the
KIC would be standardized. The interviewees perceive the resource allocation impact channel as very
efficient. Knowledge and financial resources are allocated to students, entrepreneurs and researchers
on a very competitive (performance indicators’) basis. Thanks to the knowledge triangle formula the
effective resource pooling is attained.
Following approach offered by Dobrinsky (2016) and also OECD (2010) and European Commission
(2015), three areas of impact – economic, social and environmental – have been distinguished. In
terms of economic impact made by the SIA all interviewees pointed to creation or growth facilitation
of SMEs, increase in innovation and research taken up by business firms or universities, and boosting
sectoral competitiveness or developing specific industrial sectors. In terms of social impact all
interviewees stressed the observed positive changes in the educational systems in Europe and two
interviews allowed to report the observed increased social cooperation resulting from the SIA
implementation and KIC subsequent actions. In terms of environmental impact the efficiency gains
in using energy or resources have been identified by all interviewees. Two of them also pointed to
the observed reduction and better management of waste.
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Table 3: The areas of impact made by the SIA – a comprehensive review based on qualitative
research interviews
Area of impact
Economic

Social

Environmental

Interview 1
Increased quality
competition; Creation
of new SMEs;
Development of
specific sectors and
regions in Europe;
Stimulation of R&D
activities of firms;
Increase in
employment
Increased social
cooperation; Enhanced
equality treatment;
Positive changes in the
educational systems in
Europe

More efficient energy
use

Interview 2
Facilitating SMEs
growth; Increased
innovation and
research; Increased
sectoral
competitiveness;
Energy independence

Interview 3
Facilitating growth and
investment; Creation of
new SMEs; Increased
sectoral
competitiveness;
Increased innovation
and research

Positive changes in the
educational systems in
Europe

Increased social
cooperation; Enhanced
equality treatment;
Increased health and
safety levels; Positive
changes in the
educational systems in
Europe
Fighting climate
change; Fostering the
efficient use of
resources; Reducing
and managing waste;
Minimizing
environmental risks

Fostering the efficient
use of resources;
Reducing and
managing waste

Source: own elaboration based on the interviews conducted

A further step while interviewing was to refer actions and initiatives taken up by the KICs to the
standard European policy evaluation criteria (cf. e.g. Dobrinsky, 2016), i.e. effectiveness, efficiency,
relevance, coherence and the EU added value. Effectiveness analysis considers how successful the
given action has been in achieving or progressing towards its objectives. Efficiency considers the
relationship between the resources used by an action and the changes generated by this action.
Relevance looks at the relationship between the needs and problems in society and the objectives
of the particular action. Coherence criterion looks at how well the action works (i) internally and (ii)
with other EU actions/interventions. The EU added value criterion considers in turn arguments about
the value resulting from EU actions that is additional to the value that would have resulted from
actions initiated at regional or national levels by both public authorities and the private sector.
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Table 4: Qualitative assessment of actions taken by KICs – a comprehensive review based on
the interviews conducted
Action

Effectiveness

Efficiency

Relevance

Coherence

Enhancing the
knowledge and
resource sharing
between firms,
universities and
research
institutes in
Europe
Responding to
the grand
societal
challenges faced
by Europe

Too early to
assess
(interview 1)

Too early to
assess
(interview 1)

+ (interview 1)

+ (interview 1)

EU added
value
+ (interview 1)

+ (interview 2)

+ (interview 2)

+ (interview 2)

+ (interview 2)

+ (interview 2)

+ (interview 3)

+ (interview 3)

+ (interview 3)

+ (interview 3)

+ (interview 3)

Too early to
assess
(interview 1)

Too early to
assess
(interview 1)

+ (interview 1)

+ (interview 1)

+ (interview 1)

+ (interview 2)

+ (interview 2)

+ (interview 2)

+ (interview 2)

+ (interview 2)

+ (interview 3)

+ (interview 3)

+ (interview 3)

+ (interview 3)

+ (interview 3)

Promoting
innovation
culture in
research and
rewarding
excellence in
European
research and
education
Smoothing the
process of
university
knowledge
conversion into
commercial
opportunities

+ (interview 1)

+ (interview 1)

+ (interview 1)

+ (interview 1)

+ (interview 1)

+ (interview 2)

+ (interview 2)

+ (interview 2)

+ (interview 2)

+ (interview 2)

+ (interview 3)

+ (interview 3)

+ (interview 3)

+ (interview 3)

+ (interview 3)

Too early to
assess
(interview 1)

Too early to
assess
(interview 1)

+ (interview 1)

+ (interview 1)

+ (interview 1)

+ (interview 2)

+ (interview 2)

+ (interview 2)

+ (interview 2)

+ (interview 2)

+ (interview 3)

+ (interview 3)

+ (interview 3)

+ (interview 3)

+ (interview 3)

Fostering
entrepreneurial
spirit among
European
students and
academics

+ (interview 1)

+ (interview 1)

+ (interview 1)

+ (interview 1)

+ (interview 1)

+ (interview 2)

+ (interview 2)

+ (interview 2)

+ (interview 2)

+ (interview 2)

+ (interview 3)

+ (interview 3)

+ (interview 3)

+ (interview 3)

+ (interview 3)

+ (criterion met)
Comment: Actions listed in table 4 correspond to the IU commitment 9 description that can be found
in the official European documents and also to the contribution story included in this report (cf.
appendix B).
Source: own elaboration based on the interviews.
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Based on table 4, it may be concluded that in view of the interviewed persons the actions stipulated
completely meet the coherence, relevance and the EU added value criteria. In general, actions listed
in table 4 meet also two remaining criteria, i.e. effectiveness and efficiency, however the interviewees
from the KIC EIT RawMaterials were more cautious about producing such decisive statements
(probably due to the fact that the KIC EIT RawMaterials is the “second wave” KIC with significantly
shorter history and records than the KIC InnoEnergy or the EIT itself).
Following further the commitment map given in the appendix B, one may look for the indicators of
the impact made by the SIA and subsequent KIC actions. Thanks to extensive desk research and the
existence of the EIT Performance Measurement System (see EIT website), the following impact
indicators can be identified (see table 5a). The data given in table 5a are aggregated (on the basis of
EIT annual activity reports 2011-2016).
Table 5a: Key Performance Indicators – Knowledge and Innovation Communities (Climate,
Digital and InnoEnergy)
Key Performance
Indicator
Attractiveness of
educational programs

Number of new graduates

Number of business ideas
incubated

Number of start-ups
created
Knowledge
transfer/adoption

New or improved
products/services/processes
launched into the market

Definition

2014

2013

2012

2011

2010

Ratio of the number of eligible
applicants divided by number of
available seats for eligible EIT
labelled Masters and PhDs
degrees
Number of new graduates from
EIT labelled PhD and Masters
programs
Number of formalized
commitments established
between KICS and
entrepreneurs
Number of start-ups or spin-offs
that are direct output of a KIC
activity
Sum of the knowledge transfers
(from one KIC partner to
another KIC partner or to third
parties) and adoptions (by KIC
partners) that are direct output
of a KIC activity
Number of new or improved
products/services/processes
that are direct output of a KIC
activity

3.13

5.68

1.42

1.65

1.16

241

131

36

9

30

443

207

101

79

0

90

28

14

4

1

285

75

35

5

0

71

19

9

3

0

Source: EIT Annual Activity Reports
The collected data show the continuous increase in (i) the number of innovations coming from the
“first wave” KICs (number of new or improved products/services/processes), (ii) the number of startwww.i3u-innovationunion.eu
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ups created (2015 seems to be an exception), (iii) the number of business ideas incubated, (iv) the
number of new graduates from EIT labelled programs and (v) the sum of knowledge
transfers/adoptions that are direct output of KIC activity. Attractiveness of EIT labelled degree
programs, measured as a ratio of the number of eligible applicants divided by number of available
seats for eligible EIT labelled Masters and PhDs degrees, significantly rose (doubled) from about 1.5
in the years 2010-2012 to more than 3.0 in the years 2013-2015.
Based on the EIT independent evaluation report 2017 (document shared by Mr. Salvatore Amico
Roxas, European Commission Policy Officer – EIT Strategy, Economic and Societal Impact), one may
also compare achieved results with the targeted key performance indicators of the three first-wave
KICs for the years 2010-2015 (see table 5b). As we can easily observe, 22 out 36 targets have been
met for the EIT Climate-KIC, 12 out of 36 for EIT Digital, and 20 out of 36 for EIT InnoEnergy. The
average result for all three KICs is then 54 out of 108 targets, which is exactly 50% of the plan. This
result certainly could be improved, but remains at the satisfactory level, in general.
Table 5b: Key Performance Indicators – Knowledge and Innovation Communities (Climate,
Digital and InnoEnergy)
EIT Climate KIC
Attractiveness of
educational programs
New graduates
Business ideas incubated
Start-ups/spin-offs created
Knowledge
transfers/adoptions
New/improved
products/services/processes
EIT Digital
Attractiveness of
educational programs
New graduates
Business ideas incubated
Start-ups/spin-offs created
Knowledge
transfers/adoptions
New/improved
products/services/processes
EIT InnoEnergy
Attractiveness of
educational programs
New graduates
Business ideas incubated
Start-ups/spin-offs created
Knowledge
transfers/adoptions
New/improved
products/services/processes

2010-2012
2013
Achieved Target Achieved
0.8
0
20.1

Target
0

2014
Achieved
4.2

Target
1.4

2015
Achieved
3.9

17
72
1
15

20
100
45
15

42
133
33
67

50
98
71
70

46
216
48
82

123
225
83
109

117
276
38
82

6

30

44

20

39

118

52

0

3

3.1

2.8

2.7

5.9

4.1

0
32
9
24

0
90
18
75

0
93
10
48

70
218
35
163

74
169
21
123

165
134
14
123

146
174
8
193

6

30

2

34

20

26

24

6.7

0

2.1

0

3.4

7.4

6.1

28
76
8
2

120
59
10
5

98
39
14
9

149
98
15
10

121
58
21
80

145
54
19
16

132
91
23
53

0

9

3

15

12

8

16

Source: EIT independent evaluation report 2017, with data sourced from EIT and KICs – data received
from Mr. Salvatore Amico Roxas, EC Policy Officer – EIT Strategy, Economic and Societal Impact.
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The impact of the EIT Community has been also investigated by external experts and consultants
(PWC) in 2017 (EIT: Our Impact from 2010 to 2016). According to this study, the EIT Community
impact can be structured in five distinctive development phases of the EIT Community: Mobilize,
Build, Deliver, Recognize and Impact at Scale. In the mobilization phase, the EIT Community has
established a network of trust of more than 800 partners across Europe, making it one of the largest
networked innovation communities in the world. In its build phase, the EIT Community has been
developing and implementing activities using the concept of knowledge triangle integration. Thanks
to targeted activities for entrepreneurship education, business creation and support services, and
innovation activities, greater integration between education, research and business is observed
within the EIT Community. In the deliver phase, strong growth patterns in knowledge transfer output,
incubated business ideas, new products and services, and start-up creation as a direct result of KIC
activities are identified. Following the short and medium term results, the EIT Community has gained
recognition for what it is delivering. The EIT model was recognized outside Europe (cf., e.g., ClimateKIC Australia). Venture capitalists expressed confidence in the commercial potential of the EIT
Community by investing over €600 million in EIT Accelerator companies. The quality of education
has been also recognized. Available data indicate that more than 9 out of 10 EIT alumni find
employment within 6 months of graduation, and that their initial remuneration is suggested to be as
high as 15% higher than their cohort non-EIT programme graduates. In recent years, the EIT
Community has already started to make a mark on delivering impact all over Europe. As of 2016, the
EIT Community provides for 429 jobs directly. Its created, nurtured and supported start-ups have
created an estimated additional 6,100 jobs. Finally, KICs show progress in delivering on their
objectives. Activities start reaching a scale on which it becomes feasible to measure the societal
returns.
The activity of KICs in the field of knowledge creation and business idea incubation has been directly
observed by the author of this report due to the field visit to the KIC InnoEnergy (Eastern Europe
Office). The author of this report as a follow-up to the field visit to the KIC InnoEnergy Office in
Kraków, Lesser Poland (KIC InnoEnergy Poland Plus) participated in the final of the KICkoff
Competition 2016 (kic-kickoff.com) – the competition aimed at selecting the best European start-up
teams in the field of sustainable energy. Thanks to participation in the event, the author of this report
could get the taste of turning entrepreneurial ideas of students into commercial opportunities.
KICkoff 2016 Competition involved 99 European start-up teams (coming from 1264 European
countries), brought the prizes of 18k euros (+ 150k EUR investment in KIC InnoEnergy Highway
Accelerator Programme; for details, see kic-kickoff.com), powered up inventive dynamism and
promoted entrepreneurship among young people. The first prize went to the PolarSol team (Estonia)
which developed a solution that enables solar thermal to be used as a cost-effective stand alone
heating option. The second prize went to PleioneEnergy team (Greece) which utilized graphene
technology and structural composites for an effective energy storage. The third prize went to
GreenGizer team (Hungary) which developed a hardware that overlaps device automation system
and a cloud-based algorithms.
While assessing the direct impact made by the SIA and subsequent KIC actions, it seems reasonable
to turn to entities that collaborate with Knowledge and Innovation Communities as its partners. KIC
64

Bulgaria, Croatia, the Czech Republic, Estonia, Greece, Hungary, Lithuania, Latvia, Poland, Romania, Slovakia and
Slovenia.
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partners may include: business firms (including SMEs), entrepreneurs, higher education institutions,
research or technology organizations, investment communities (including venture capital), various
charities and foundations as well as local, regional and national governments. The brief online survey
has been conducted among KIC partners (for a questionnaire sent, please see appendix C). Sixty KIC
partners correctly filled in the questionnaire and collected answers are analyzed and presented
below.
In the study participated 27 business firms, 19 university/higher education institutions and 14 nonuniversity research organizations. 17 surveyed partners collaborate with the EIT Health, 13 with the
EIT RawMaterials, 13 with the EIT Digital, 9 with the KIC InnoEnergy and 8 with the Climate-KIC. Table
6 shows the scientific/industrial profiles of the investigated sample.
Table 6: Scientific/industrial profile of surveyed KIC partners
Scientific/industrial profile of the organization
Business services
Climate
ICT
Education
Energy
Health
Life sciences
Manufacturing
Material science
Metal industry
Production
New technologies
Research

Number of observations
2
4
9
14
2
8
7
4
1
1
2
2
4

Source: own elaboration
When it comes to the grand societal challenges addressed by the KIC partners in the sample, the
majority of surveyed organizations (70 per cent) strive for an inclusive, innovative and reflective
Europe. 30 per cent of investigated institutions direct its efforts at secure, clean and efficient energy
use and production, 25 per cent of surveyed partners aim at enhancing resource efficiency or
increasing freedom and security of Europe. The complete cross-section in this respect can be found
in table 7.
Table 7: Grand societal challenges addressed by the KIC partners in the sample
Grand societal challenge addressed
Demographic change and well-being
Food security, sustainable agriculture and forestry
Secure, clean and efficient energy
Smart, green and integrated transport
Resource efficiency and raw materials
Europe in a changing world – inclusive, innovative,
reflective
Secure societies – protecting freedom and security
of Europe

Frequency (in percentage terms)
15
20
30
15
25
70
25

Source: own elaboration
www.i3u-innovationunion.eu

Page 178 of 190

This project has received funding from the European
Union’s Horizon 2020 research and innovation
programme under grant agreement No 645884.

D2-2 | State of Implementation and Direct Impact
Assessment
The KIC partners were next asked how do they assess (following evaluation criteria proposed by
Dobrinsky, 2016) the functioning of Knowledge and Innovation Community they belong to. All
evaluations were made on a scale of 1 to 6 (six constitutes the highest grade).
Table 8: Assessment of the Knowledge and Innovation Communities by its partners
Efficiency
Assessment on a scale of 1 to 6
2
3
4
5
6

Number of observations
5
16
24
14
1
Effectiveness

Assessment on a scale of 1 to 6
2
3
4
5
6

Number of observations
2
5
23
27
3
Relevance

Assessment on a scale of 1 to 6
3
4
5
6

Number of observations
4
30
25
1
Coherence

Assessment on a scale of 1 to 6
3
4
5
6

Number of observations
3
28
28
1
EU added value

Assessment on a scale of 1 to 6
3
4
5
6

Number of observations
2
34
23
1

Source: own elaboration
The most frequent assessment of KICs in terms of efficiency is 4, in terms of effectiveness 5, in terms
of relevance 4, in terms of coherence 4 and 5, and in terms of the EU added value 4. It means that
the KICs are perceived by its partners as fairly decent integrated European innovation platforms
aimed at generating significant impact and tackling grand societal challenges. What is more, the
actions taken by KICs are perceived as efficient and highly effective, relevant to the needs and
problems emerging in European societies, highly coherent internally and with other EU interventions.
Moreover, KIC actions seem to bring value that is additional to the value that would have resulted
from actions initiated at regional or national level by public authorities or private sector.
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The next four questions in the survey addressed the main impact channels (cf. the contribution story
given in the appendix B) utilized by KICs. The received results are presented in figures 1-4.
Figure 1: Based on your experience, do you think that actions taken by KICs influence the proinnovative values and attitudes, such as openness, mobility, cooperativeness or trust, in
European societies?

7

4

7
definitely yes

yes
no
42

hard to say

Comment: E.g. 42 partners answered “yes” to the above question.
Source: own elaboration

Figure 2: Do you think that the Strategic Innovation Agenda of the European Institute of
Innovation and Technology exerts positive impact on innovation in Europe?

2

8

definitely yes
yes
50

hard to say

Source: own elaboration
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Figure 3: How do you assess the governance mode of Knowledge and Innovation
Communities, i.e. so called knowledge triangle

extremely effective in
boosting European
innovation

5
22

33

somewhat effective in
boosting European
innovation
no impact on boosting
European innovation

Source: own elaboration
Figure 4; Do Knowledge and Innovation Communities allow to effectively enhance the
knowledge and resource sharing between firms, universities and research institutes in Europe?
1
2

4
definitely yes
yes
no

53

hard to say

Source: own elaboration
As we may see, the majority of surveyed KIC partners believe that KIC actions influence the proinnovative values and attitudes in European societies. The vast majority of investigated partners do
believe that the SIA exerts the positive impact on innovation in Europe. About 50 per cent of all
investigated partners perceive the governance mode of the Knowledge and Innovation Communities
as somewhat effective in stimulating European innovation. This, relatively “the least enthusiastic”,
result is consistent with the information disclosed by the interviewees (cf. table 2) in in-depth
interviews. Note that at the governance level interviewees identified some obstacles to the smooth
working of this impact channel. Interviewees suggested that KICs may be too heterogeneous in terms
of governance modes what brings waste of resources while negotiating with potential KIC partners.
When it comes to the resource allocation channel of impact, again the vast majority of surveyed
partners perceive KICs as effective platforms that enhance the knowledge and resource sharing
between business firms, universities and research institutes in Europe.
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Last but not least, the KIC partners were asked to list the direct outcomes of their cooperation under
KIC umbrella. The results are given in the following table.
Table 9: Direct outcomes of KIC partners collaboration under KIC umbrella
Field
New
New
New models
New
Patents Publications
technology product
of
process
collaboration
Climate change
11.67
3.33
11.67
13.33
1.67
5
and Environment
Energy
15
3.33
1.67
23.33
0
15
Food security
1.67
6.67
5
6.67
0
3.33
Health
25
25
26.67
23.33
10
25
ICT
18.33
20
10
16.67
5
8.33
Manufacturing
8.33
18.33
6.67
33.33
6.67
8.33
Materials
6.67
11.67
13.33
15
0
10
Urban mobility and
3.33
5
0
5
0
5
Transport
Comment: The values in table are given in percentage terms. E.g. 11.67 means that 11.67 per cent of
partners collaborating in the climate change and environment field attained the direct outcome in
the form of new technologies adopted.
Source: own elaboration
Observe that in the fields – climate change and environment, energy, food security, manufacturing,
materials and urban mobility and transport – the most frequently reported direct outcome of
collaboration under KIC umbrella were process innovations. Only in the health sector the most
frequently reported direct outcome was a new model of cooperation and in the ICT sector new
product introduction (product innovation). New technologies were relatively frequent in the health
and ICT fields. New products were relatively frequent in health and ICT sectors. New models of
cooperation dominated in the health field. Process innovations were especially frequent in the
manufacturing sector. Patents have been registered only in four sectors, i.e. climate change and
environment, health, ICT and manufacturing. In general, patents are not very frequent as a direct
outcome of collaboration under KIC umbrella. Publications were quite frequent only in the health
field.
Lastly, it is interesting to confront the sample used in the study (see table 6) with the breakdown of
the EIT funding per type of beneficiary for the latest available data (see figure 5). As one may observe
34.49 % of the funding goes to business firms, 43.31 % to higher education institutions, 19.27 % to
research organizations, and 2.93 % to cities, regions and NGOs. In our sample business firms seem
then slightly overrepresented, but this is only due to the fact that business firms turned out to be
more responsive in our study than other types of beneficiaries.
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Figure 5: Breakdown of the EIT funding per type of beneficiary (2014-2015) in %

22.77

19.27

Research organizations

Higher Education

11.72

Cities, Regions, NGOs
43.31

Business (SMEs)

Business

2.93

Source: EIT independent evaluation report 2017, with data sourced from EIT and KICs – data received
from Mr. Salvatore Amico Roxas, EC Policy Officer – EIT Strategy, Economic and Societal Impact

6.4.

Conclusions

The objectives of this report were to, first, identify the degree to which the Innovation Union
commitment 9 has fulfilled its objectives (state of implementation task) and, second, establish what
role the commitment, as implemented, has played in achieving the stated policy targets in terms of
stimulating innovation in Europe (direct impact assessment task). As regards the first task, we may
conclude that the commitment 9 of the Innovation Union has been implemented in at least 83 per
cent (5 out of 6 components of the commitment have been successfully and in a timely manner
completed). The adopted SIA refers to the EIT Foundation in a very limited manner. In the main part
of the SIA (the part focusing on the long-term development of the EIT) no single reference is made
to the EIT Foundation. It is then difficult to conclude that the EIT SIA builds on the EIT Foundation.
As regards the second task, it can be concluded that the implementation of the SIA and subsequent
taking up of various KIC actions led to expected policy results in terms of stimulating innovation in
Europe. Qualitatively, KIC actions facilitated creation and growth of SMEs, brought increase in
European innovation and research taken up by business firms and universities, enhanced
competitiveness of key industrial sectors (economic impact), brought positive changes in European
educational systems, increased social cooperation (social impact) as well as allowed to achieve
efficiency gains in managing energy, resources and waste (environmental impact). What is especially
worth mentioning, KIC actions have been almost perfectly executed in terms of effectiveness,
efficiency, relevance, coherence and EU added value evaluation criteria. The most prominent impact
channels seem to be embeddedness level and resource allocation level. At the governance level some
obstacles to the smooth working of this impact channel have been identified. KICs may be then too
heterogeneous in terms of governance modes what brings waste of resources while negotiating with
potential KIC partners. At the institutional environment level it can be perceived that the SIA is
important to its stakeholders, but “bottom up” industry knowledge and experience as well as industry
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regulations are far more important. Turning to indicators of the impact made by the SIA, the
continuous increase in (i) the number of innovations (number of new or improved
products/services/processes), (ii) the number of start-ups created, (iii) the number of business ideas
incubated, (iv) the number of new graduates from EIT labelled programs and (v) the sum of
knowledge transfers/adoptions can be observed. Also, the direct outcomes reported by the KIC
partners are promising. In the fields – climate change and environment, energy, food security,
manufacturing, materials and urban mobility and transport – the most frequently reported direct
outcome were process innovations. New technologies were relatively frequent in the health and ICT
fields. New products were relatively frequent in health and ICT sectors. Process innovations were
especially frequent in the manufacturing sector. Patents have been registered in four sectors, i.e.
climate change and environment, health, ICT and manufacturing. In general, patents are however not
very frequent as a direct outcome of collaboration under KIC umbrella. Publications were quite
frequent, but only in the health field.
Finally, it should be mentioned that KIC actions respond adequately to the grand societal challenges
faced by Europe.

6.5.
Appendix A - Scenario of the qualitative research interviews
(list of questions prepared)
1. The integration of all three sides of the knowledge triangle is expected to:
• effectively enhance the knowledge and resource sharing between firms, universities and
research institutes in Europe,
• smooth the process of university knowledge conversion into commercial opportunities,
• collaboratively respond to the key societal challenges faced by Europe.
Based on your professional experience, do you think that KICs fulfil these expectations?
2. How (by what actions) does KIC EIT RawMaterials/KIC InnoEnergy/do KICs enhance the knowledge
and resource sharing between firms, universities and research institutes in Europe? How effective are
those actions? How efficient?
3. How (by what actions) does KIC EIT RawMaterials/KIC InnoEnergy/do KICs smooth the process of
university knowledge conversion into commercial opportunities? Could you give some examples?
How effective are those actions? How efficient?
4. Do you think that the actions taken by KICs are relevant, given the needs and objectives specified
in the Innovation Union Strategy?
5. Do you think that actions taken by EIT RawMaterials/KIC InnoEnergy/KICs respond to the key
societal challenges faced by Europe (demographic change and well-being, food security, sustainable
agriculture and forestry, secure, clean and efficient energy, smart, green and integrated transport,
resource efficiency and raw materials, Europe in a changing world - inclusive, innovative and
reflective societies, secure societies - protecting freedom and security of Europe and its citizens)?
How do you assess the effectiveness and efficiency of such actions?
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6. Other EIT activities, such as EIT labelled degree programs are designed to:
effectively promote an innovation culture in research and education in the EU as well as adequately
reward excellence in European research and education. Based on your professional experience, do
you think that EIT labelled degree programs effectively promote an innovation culture in research
and education? What positive changes do you observe as direct results of EIT labelled educational
programs? Could you give some examples?
7. Do you think that EIT labelled degree programs are successful at fostering entrepreneurial spirit
among European students and academics? Do you strive to build and support a functional and
strong network of graduates from KIC educational and training activities? Have you already taken
some actions to achieve this goal?
8. On one side we then have KICs and on the other side EIT labelled educational programs. Do you
feel that these actions are coherent? Do you see some complementarities between them? Or maybe
some clashes or wasteful duplication of resources? Are actions taken by the EIT and KICs consistent
with other Innovation Union initiatives, such as construction of the priority European research
infrastructures, stronger involvement of SMEs in research and innovation programs (CIP, FP7, Horizon
2020) or strengthening the scientific base for policy making through Joint Research Centre?
9. Based on your experience, do you think that actions taken by KICs influence the pro-innovative
values and attitudes, such as openness, mobility, cooperativeness or trust, in European societies?
How durable these changes can be? What long-term effects of these behavioral changes do you
foresee?
10. Do you take the Strategic Innovation Agenda of the European Institute of Innovation and
Technology into account while making strategic decisions in the KIC you manage? Do you think that
the Strategic Innovation Agenda of the European Institute of Innovation and Technology exerts
impact on innovation in Europe? How do you assess this impact? Do you see a need to introduce
some changes in the SIA or other formal documents regulating the functioning of EIT and KICs?
Maybe you see some impediments in the SIA?
11. Have you heard about the actions taken by the EIT Foundation? How do you assess them? Did
you build on experiences of the EIT Foundation while creating your own projects and programs?
12. Do you find network-type organization of KICs innovative? What can you tell about the
governance structure of EIT RawMaterials/KIC InnoEnergy, do you find some innovative solutions in
it? Does it allow to appropriately respond to market and societal challenges?
13. What resources can be acquired by entrepreneurs thanks to EIT RawMaterials/KIC InnoEnergy?
Could you briefly elaborate upon “validation and acceleration” (networks of infrastructure and upscaling projects) and “business creation and support” (entrepreneurship support services, start-up
boosters and funding instruments) activities? Could you provide some examples?
14. How do assess economic impact of the actions taken by the EIT RawMaterials/KIC
InnoEnergy/KICs? Do them e.g. lead to
a. increased quality competition in the European market?
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b. creation of new SMEs?
c. development of specific sectors and regions in Europe? What sectors and regions?
d. stimulation of R&D activities of firms?
e. labour market changes (employment increase)?
15. How do you assess social impact of the actions taken by the EIT RawMaterials/KIC
InnoEnergy/KICs? Do them e.g. lead to
a. increased social cooperation?
b. enhanced equality treatment?
c. positive changes in the educational systems?
16. How do you assess environmental impact of the actions taken by the EIT RawMaterials/KIC
InnoEnergy/KICs? Do them e.g. lead to
a. more efficient energy use?
b. increased adaptability to climate change?
17. Do you monitor (by using a set of indicators) the impact made by the EIT RawMaterials/KIC
InnoEnergy/KICs on innovation in Europe? Do you have data on e.g. number of business creations,
patents, number of graduates resulting from the EIT RawMaterials/KIC InnoEnergy/KIC actions?
18. Qualitatively, how do you assess the impact of EIT RawMaterials/KIC InnoEnergy/KICs on
innovation in Europe, both in the short- and long term?
19. Do you think that actions of the EIT RawMaterials/KIC InnoEnergy/KICs allowed to achieve EU
added-value that is value additional to the value that would have resulted from actions initiated at
regional or national levels by public authorities or private sector?
20. What long-term effects of KICs operations do you foresee in terms of European innovation,
competitiveness and employment?
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6.6.
Appendix B - Contribution story in the form of commitment 9
map

6.7.
Appendix C - Online survey directed at KIC partners
(questionnaire)
1. What type of KIC partner are you?
a. university/higher education institution
b. non-university research institute
c. business firm
d. other
2. What is the name of Knowledge and Innovation Community that is your partner?
a. Climate
b. EIT Digital
c. InnoEnergy
d. RawMaterials
e. EIT Health
3. What is the scientific/industrial profile of your organization? Please specify (e.g. Life
Sciences, Material Science, etc.)
…
4. What grand societal challenges are addressed by your actions? Please choose from the list
below.
• demographic change and well-being
• food security, sustainable agriculture and forestry
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•
•
•
•
•

secure, clean and efficient energy
smart, green and integrated transport
resource efficiency and raw materials
Europe in a changing world - inclusive, innovative and reflective societies
secure societies - protecting freedom and security of Europe and its citizens

5. How do you assess functioning of Knowledge and Innovation Community that is your
partner in terms of (please use 1-6 scale, where 1 is the lowest grade and 6 is the highest):
a. efficiency (costs to benefits relation)
b. effectiveness (extent to which objectives are achieved)
c. relevance (correspondence between implemented actions and KIC goals)
d. coherence (consistency of actions taken by the given KIC)
e. European Union added value (value additional to the value that would have resulted from actions
initiated at national level by public or private sector)
6. Based on your experience, do you think that actions taken by KICs influence the proinnovative values and attitudes, such as openness, mobility, cooperativeness or trust, in
European societies?
a. definitely yes
b. yes
c. no
d. definitely no
e. hard to say
7. Do you think that the Strategic Innovation Agenda of the European Institute of Innovation
and Technology exerts positive impact on innovation in Europe?
a. definitely yes
b. yes
c. no
d. definitely no
e. hard to say
8. How do you assess the governance mode of Knowledge and Innovation Communities, i.e.
so called knowledge triangle?
a. extremely effective in boosting European innovation
b. somewhat effective in boosting European innovation
c. no impact on boosting European innovation
d. somewhat effective in hindering European innovation
e. extremely effective in hindering European innovation
9. Do Knowledge and Innovation Communities allow to effectively enhance the knowledge
and resource sharing between firms, universities and research institutes in Europe?
a. definitely yes
b. yes
c. no
d. definitely no
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e. hard to say
10. What are the direct outcomes of your cooperation under KIC umbrella? Tick appropriate
Field
New
New
New models New
Patents Publications
technology product of
process
collaboration
Health
ICT
Materials
Urban mobility and
Transport
Climate change and
Environment
Energy
Food security
Manufacturing
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