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EXECUTIVE SUMMARY
The purpose of this review was to assess the extent to which IRIMA II has accomplished its objectives,
the scope it covers, its impact and whether the work undertaken was of high quality and relevant for
policy making. The review dealt with the results of Scoreboards and Surveys and the related nowcastingmidcasting estimations, the papers on global value chains, the technological and territorial aspects of
R&D analyses, on structural and sectoral change over the longer-term, industrial dynamics and new
methodologies and on project results on innovation beyond R&D, e.g. intangibles, and the performance
impact of R&D and innovation, e.g. on productivity and employment.
Through content analysis the panel found that the project is accomplishing its mission and deals
extensively with the topics selected. Practically all output produced, in particular the papers belonging
strictly to the four topics mentioned above, are relevant for policy making and comply with the mandate
of IRIMA II, which proved a highly valued exercise for its products supporting evidence-based policy
making and company benchmarking as well as an input for future academic research. It constitutes a
unique source for public policy makers, academics and industry. Results of Scoreboards and Surveys and
the related nowcasting-midcasting estimations are accomplishing the project objectives and can be used
for research and policy analysis. The reports on the three particular topics dealt with, are
methodologically sound and offer interesting results and policy conclusions. The Panel considered that
in the future it will be helpful to have at the beginning of the period an explicit discussion for planning
taking into consideration the guidelines of the DGs, the recommendations in the Workshops and the
constraints posed by the limitation of available resources. At the same time at the end of each period a
Synthesis of reports οn related topics can prove invaluable for testing the compatibility and
comparability among the various outputs but most importantly point out the caveats and qualifications
in each topic addressed.
Some problems in the semantics and clarity of definitions were pointed out, and recommendations to
improve user friendliness and transparency were made. The more challenging recommendation is to
expand the scope of current topics and complement it in order to address industrial research and
innovation in a more comprehensive. The review includes a number of specific recommendations for
future enrichment and improvements.
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1. Introduction
The purpose of this review was to assess the extent to which IRIMA II has accomplished its objectives,
whether the work undertaken was of high quality and relevant for policy making, the scope it covers and
its impact. It has been undertaken by a team of independent experts reviewing IRIMA outputs prepared
during the 24 months of 2016 and 2017. The titles of the papers are presented in Appendix I.
For the review the experts took into consideration both the IRIMA II objectives1 and the general
recommendations for the JRC, the latter suggesting to undertake research, produce policy-relevant
knowledge and ensure knowledge management in the EU priority areas. The following four topic areas
synthesise the work done during the period considered:
1. Monitoring and analysis of top corporate R&D investors producing the annual editions of the
EU Industrial R&D Investment Scoreboard and the Survey on Industrial R&D Investment Trends.
This topic is treated below as Results of Scoreboards and Surveys and the related nowcastingmidcasting estimations (Topic 1).
2. Analytical working papers and policy briefs on specific topics connected to the European
research and innovation agenda. Analytical work, looking at main trends, relevant knowledge at
the science-policy nexus for three main topics.
 The activities on Global Value Chains, the technological and territorial aspects of R&D
analyses (Topic 2)
 Structural and sectoral change over the longer-term, industrial dynamics and new
methodologies (Topic 3)
 Project results on innovation beyond R&D, e.g. intangibles, and the performance impact
of R&D and innovation, e.g. on productivity and employment (Topic 4)
Two horizontal aspects included in the mandate of IRIMA II were also taken into consideration, while
discussing the above themes, although there was not sufficient information to fully assess them:
 Validation and dissemination among policy makers and other interested stakeholders (including
industrial representatives and experts) to discuss policy implications and follow-up. This includes
the organisation of thematic IRIMA workshops where the results of the research (presented in a
"non-academic" format, such as policy briefs) are contrasted and validated with other experts
and presented to policy makers and industrialists.

1

In summary the objectives of this project were to generate science based evidence to support policy making in
areas related to the Commission's priority on Jobs, Growth and Investment, in the target “3% of the EU's GDP to be
invested in R&D”. As most of the EU R&D gap comes from insufficient levels of R&D investments by the business
sector getting a better understanding of the main determinants and barriers for research and innovation investments
in Europe and of their impacts in terms of productivity, growth and employment will help policy makers in their
design and implementation of a proper set of measures to support business R&D investments in Europe. Further,
improving the knowledge on the location of top R&D innovators' activities (including innovation, production and
employment) is of particular relevance in the context of the assessment of Member States' (European Semester) and
regions' (Smart Specialisation) industrial innovation policies. The "Investment Plan for Europe" and its European
Strategic Investment Fund (ESIF) sets among its objectives to support long-term strategic investment projects in
several areas including education, research and innovation.
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 Management, coordination and quality control according to the work plan and budget,
including quality assurance via external final peer review.
The paper includes Section 2, which deals with the Accomplishments of the Project, Section 3, which
focuses on Quality and Relevance, whereas Section 4 addresses the Impact and Scope of the whole
exercise. Each one of these sections includes the main issues followed by recommendations on how to
address perceived weaknesses. These recommendations are then summarised in the final Section 5
together with more general panel’s thoughts for improvements and further development.

2. Accomplishment of the project
IRIMA II follows IRIMA and the overall project is characterised by continuity. It has constructed time
series of data and analyses that are valuable both to policy makers and analysts. Its synergetic and
coherent activities and outputs facilitate evidence-based policy making and benchmarking companies.
Through content analysis the panel found that the project is accomplishing its mission dealing well with
the topics selected. It was, however, unclear to the panel, why the specific topics were selected, both in
terms of broader categories as well as specific research within the broad categories. This applies in
particular for the few papers that did not appear directly connected to the broader themes specified in
the Terms of Reference of the Review Panel. The panel took into consideration the fact that part of the
IRIMA II researchers are temporary and come to the JRC with specific projects in mind, but would still
like to recommend an explicit discussion for planning priorities at the beginning of each period, taking
into consideration the guidelines of the DGs, the recommendations in the Workshops and the
constraints posed by the limitation of available resources. This can be complemented by planning
resources to be spent on analyses versus papers addressing tools and resources to be spent on actual
work versus dissemination. This will both help creating synergies among the papers and facilitate future
reviews to assess accomplishment and relevance.
Results of Scoreboards and Surveys and the related nowcasting-midcasting estimations (Topic 1) are
accomplishing the project objectives because they are systematically produced offering time series that
can be used for research and policy analysis. The midcasting technique developed in IRIMA II to forecast
R&D statistics on the basis of Scoreboard data adds value thanks to its earlier availability compared to
official statistics. Furthermore, the Surveys provide valuable insights into the drivers of industrial R&D.
The activities on Global Value Chains, the technological and territorial aspects of R&D analyses (Topic 2)
are composed of papers looking into the role of MNCs and their GVCs in innovation enhancement and
locational decisions. Corporate governance and challenges are investigated in this context. Choices of
investment locations are investigated also independently of GVCs and conclude with the relevance of
regulation (labour market and product market) as well as the important of locating in science hubs.
Despite some limitations discussed in Section 3, the topic is well researched and offers
recommendations on policies that could help upturning European investments and increase intraEuropean cohesion.
Work on the Structural and sectoral change over the longer-term, industrial dynamics and new
methodologies (Topic 3) was around industrial renewal and the R&D investment gap of the EU
compared mainly to the US and to a lesser extent to Japan and other countries and country groups. The
3% indicator dominated the analysis in this topic. Analyses help point towards the dominant problem of
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structural deficiencies of the European economy determining industrial dynamics after checking for
sectoral composition, technological intensity and age of companies. Two papers have produced
suggestions for tools and methodologies in the context of Smart Specialisation and ways to deal with
causal relations rather than correlations.
Topic 4, on Innovation beyond R&D: intangibles and further aspects, has developed papers with
econometric analysis, often high quality, explorative and state-of-the art. Results point towards
interesting correlations and impact of intangible assets on productivity, market valuation, job
growth/polarisation and the role of FDI for domestic entry. The research has focused mainly on R&D and
patents as the main components of intangible capital. Few topics went beyond this, one dealing with
trademarks in combination with patents for firm market valuation and another one on design
investigating its relevance for innovation propensity and performance.
Two papers investigating FP7 characteristics were not directly linked with the themes above and may be
considered as starting a new line of research outside the main focus of the IRIMA II objectives. This
reservation is meant to reinforce the panel’s recommendations that an explicit selection of the research
agenda helps clarity and improves the ability to judge on the accomplishment of the project.
In summary IRIMA II proved a highly valued exercise; its products are supporting evidence-based policy
making and company benchmarking and they constitute an input for future academic research. It
constitutes a unique source for public policy makers, academics and industry. The papers produced
demonstrate that a lot of analytical work has been undertaken generating science-based evidence to
support policy making thus complying with the IRIMA objective. The Scoreboard in particular is a very
useful data collection openly accessible to all interested researchers and policy makers. There is less
evidence of scientific publications deriving from IRIMA. Scientific publications are reported but were not
sent for review, despite the fact that there is enough material to embark in producing journal articles.
This would be in compliance with the objectives of the JRC. The review panel encourages scientific
publications of the material produced in the future, as reviewers’ comments provide suggestions for
improvements in terms of rigour (semantics). Scientific publications will also help disseminating the
IRIMA results, which seem underexploited.

3. Quality and relevance:
3.1 Quality
As always, the quality of individual papers varies but in total the quality of the outputs of IRIMA II was
found satisfactory.
On the positive side the techniques used are often state-of-the-art, there are interesting approaches
and decompositions of variables enriching the results. Examples include the midcast statistical estimates
and tool papers on econometric analysis. Empirical analyses helped identifying factors, structures and
dynamics critical to further development and growth - they all are well taken and specific remarks are
meant for further development and improvement.
The following set of remarks summarise common elements for improving future IRIMA outcomes:
Problems in the semantics and clarity of definitions may lead to significant misconceptions and it is
important to invest time to clarify these issues in particular in the Scoreboard and the Survey but also in
7

certain papers. This applies for instance in the clarity of R&D financed by companies versus R&D
performed by companies and it seems that the 2017 Scoreboard defines Business Expenditure in two
different inconsistent ways. The possibility of confusion in such cases is notorious, not only within but
also outside the IRIMA publications. An in-depth discussion between the panel members and IRIMA
researchers demonstrated that the confusion is mostly due to lack of rigour rather than serious
misconceptions. But it was agreed that this can be a serious problem for the readers and users of both
outputs. A detailed presentation of the sematic problems is presented on Appendix II. In the spirit of
improving clarity, introduce more rigour and facilitate both authors/readers, the Panel suggests using
the standard finance/performance matrix conceived by the OECD, presented here in Appendix III, and
clearly identify in each case which cell of the matrix the analysis refers to. An additional remark is that
Philips, the number one EPO applicant in 2016, is surprisingly missing in the table of top ICT patenting
companies of the 2017 Scoreboard. Unless there is a clear explanation (as for instance a matter of
classification) for this particular case, there may be more problems affecting the data; the panel
suggests further investigating the issue of why some top-patenting companies may not appear in the
corresponding IRIMA tables. Furthermore, in some papers the terms used are ambiguous, as for
instance the use of input/output of intangibles in the Design, innovation and performance in European
firms and regression results on interaction terms misinterpreted as in the case of regression
interpretations for “new foreign entry in high/medium tech sectors” in the paper The short-run effect of
Knowledge intensive greenfield FDI on new domestic entry.
A special case of clarity and semantics constitute the methodological problems and the well-known
difficulties to map transnational R&D expenditure or investments and their combination with
outsourcing. A rigorous and analytic coverage of the R&D finance and performance within each
company is practically impossible; it would require dedicated intra-company mapping if a firm wanted to
accurately comply with the methodology of the matrix (as on Appendix III), an effort for which obviously
no company is willing to invest time. The panel has agreed that using the broad categories as they are is
a second best option to the (impossible) very rigorous mapping and expressed the view that the
differences will hopefully not be very high. However, the panel expressed the view that analysing the
trend of outsourcing of R&D to Research Organisations versus Small High Tech Companies (which may
eventually be acquired) versus subsidiaries differentiating the in-country versus global flows constitutes
a highly relevant topic for future research.
Connected to the semantics is also the issue of user friendliness and transparency. The Survey
questionnaire is too complex to be filled in by one person in large companies, which may have to
generate an internal round of interaction to dully complete it. This leads some companies to stop
responding, hence making the survey more user friendly (short, concise, easy to respond) is expected to
increase the response rate. At the same time, internal data processing leads to the conversion of figures
in the survey responses. As a consequence declared and published figures may differ. This occasionally
leads to frustration and mistrust putting the credibility of the Survey in jeopardy. The Panel considers
that for the sake of transparency and trust it would be good to always carefully publish the conversion
methodologies at the beginning of a document or in footnotes. A possibility would be to systematically
publish an xls-file with the input and the processed data in the European Open Science Cloud (EOSC);
but issues of confidentiality may come up here when internal data are used. Transparency can also be
improved if methodologies and data details (raw data and processing) are better explained in the
various briefs and reports, as in the case of the Firm market valuation and intellectual property assets;
The impact of multinational R&D spending firms on job polarization and mobility where the empirical
research description on data and variables was not sufficiently clear. Additional ideas can be to test a
new, user-friendly draft questionnaire on volunteering companies and make a word version of the
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questionnaire available, as it facilitates internally collecting data and aligning responses within large
companies.
The quality of the outputs can improve if issues of compatibility and comparability among the various
outputs of IRIMA II are systematically addressed. In several cases the results for the same questions
were found to be unclear and potentially controversial within the IRIMA outputs or with conventional
wisdom and established academic research. This is often the case in empirical research as assumptions
and variables used to investigate a topic are not necessarily the same. Hence, the panel did not question
the quality and validity of the research but more its clarity and the necessity to compare results of
outputs investigating the same or similar topics. A recommendation that can improve both quality and
relevance from the side of the panel is to invest the time necessary to synthesise results by topic and
overall. Examples include:
 Sales growth driving R&D investments: There is mixed evidence as IRIMA reports come to
opposite conclusions regarding the hypothesis that in companies R&D is a fixed percentage of
sales, as well as the causality, namely whether R&D leads to higher sales or higher sales, due to
the fixed percentage, drive R&D. Synthesising the results and investigating this topic further to
come to conclusive evidence will prove invaluable to policy makers trying to achieve the 3% goal
both at EU and at Member State level.
 Manufacturing stirring up innovation: IRIMA II results suggest that the EU manufacturing
strategy target of 20% could ipso facto help reaching the 3% R&D intensity target, because
manufacturing is more research intensive that other economic activities. One may, however,
argue that investing in R&D will lead to industrial transformation, rather than vice versa.
 Multi-factor productivity is said in Productivity and the Role of Intangibles to be found in hightech firms only, while later in the same paper it seems that only the health sector accounts for
it, ICT being surprisingly flat.
 Determinants of locational choices, in particular of multinationals, need further refinement;
results of different papers point as the main determinant being labour and product market
liberalisation, while others stress the relevance of science hubs. Explaining the difference and
reformulating conclusions more cautiously to take alternative outcomes into consideration will
help better, tailor-made policy making decisions.
Finally, the content of some individual papers was criticised for a need to go more in depth and discuss
specific caveats rather than adopting generalised conclusions. The latter is occasionally also simply an
erratum:
 Sensitivity analysis would reinforce and possibly help to generalise the results in the EU
corporate R&D intensity gap: What has changed over the last decade?
 Addressing endogeneity in an appropriate way and identifying causal effects of main variables
of interest remains a challenging task in most empirical analyses in general and it is the case in
many of the IRIMA papers as well. Even if current data does not allow them to identify causal
effects but only correlations, the papers should carefully address this issue.
 Links between theory and empirical work can improve. In some cases the literature review is
not sufficiently recent and/or not sufficiently connected to the empirical work at the end of the
paper. This applies to the papers on Corporate R&D intensity decomposition, EU corporate R&D
intensity gap: structural features call for a better understanding of industrial dynamics; Firm
market valuation and intellectual property assets; Sources of Knowledge Used by Entrepreneurial
Firms in the European High-Tech Sector; Diversity in one dimension alongside greater similarity
in others: Evidence from FP7 cooperative research teams.
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 Results and conclusions should be more qualified rather than be declared as generally valid
without going more in depth explaining the limitations of the conclusions because of omitted
variables or explicitly addressing caveats; when patents are used conclusions should be carefully
formulated to draw attention that the evidence applies only to patent-intensive sectors hence
neglecting other types of intangible assets as in The Distribution of Technological Activities in
Europe: A Regional Perspective and Technological diffusion as a recombinant process. More indepth analysis is missing in Persistent heterogeneity of R&D intensities within sectors: Evidence
and policy implication, Design, innovation and performance in European firms. The GVC and
territorial analyses start often with too high ambitions, which at the end are not fulfilled. It is
more a matter of editing than content to try to explicitly delimit the narrow scope to which the
paper is addressed. At the same time the language used in conclusions and policy
recommendation has to be very carefully selected to avoid justifying worries and policies,
whether mainstream or not. Examples include: The 2017 Survey on p. 29 refers to a six-fold
markup of the commercial value of patents w.r.t. their development costs. This observation may
convey a distorted message given the sensitive political debate on patents.
 Accuracy in some cases needs to be checked. Two examples were mentioned in particular:
 A mistake to correct is in the Paper on Productivity and the Role of Intangibles where an
R&D elasticity of 0.078 implies that a 10% increase in R&D capital leads to a 0.78%
increase in MFP (not 7.8% as mentioned on p. 437).
 A caveat to discuss for the midcast quality is the identification of a significant divergence
between the estimated and actual R&D in the US, where the actual figure proved more
than twice the midcast estimate. The panel recommends checking the reasons of
divergence and, if necessary, amend the methodology accordingly.

3.2 Relevance
Practically all output produced, in particular the papers belonging strictly to the four topics mentioned
above, are relevant for policy making and comply with the mandate of IRIMA. The proof of the
relevance of the Scoreboards and Surveys is in their many downloads. Empirical analyses are relevant
for R&I policy and the pursuit of the3% target, while the identification of locational patterns is input for
policy initiatives in the area of regional development and cohesion. A lot of the econometric research is
relevant and can also be used for scientific publications and future academic research.
Conversely policy relevance for business investments is lagging behind and there is no evidence of
studying the impact of the 2007/8 crisis in any of the themes (differentiating results before and after the
outbreak of the crisis), although the impact of the crisis is visible in the Scoreboards.
The publications lacking policy implications are obviously less relevant for policy makers. The SPRU
Report on the Scientific Publication Activity of Scoreboard Companies constitutes such a case. While this
does not imply that these publications are irrelevant it is recommended to classify outputs without
policy discussion with a different label than IRIMA Technical Reports.
All the cases discussed under the previous sub-section “Quality” where reservations on language and
generalisations are reported constitute cases of jeopardised relevance: when conclusions are not
sufficiently clear, rigorous or unambiguous their relevance may lead to inadequate policy decisions.
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4. Impact and scope of the project
The panel considered as impact the influence of IRIMA output in EU policy making, its position in the
academic world and broader dissemination and communication activities, into economy and society.
The Review Panel was not given sufficient information to form a comprehensive opinion on these
aspects, but suggestive evidence and the opinion formed by the members of the panel in their
professional activities all indicate that the IRIMA work is well known in both policy making and
academia. In particular the Scoreboard and Survey have a very rich track record of downloads, while
from the Impact Workshop material and discussions with EU DGs the impact of the work undertaken
seems to be following the recommendation issues in the previous review.
Four workshops and conferences, for which the panel received information, were found to be attended
by a broad audience including excellent researchers in their respective topics.
There was no evidence on broader communication activities, leading to the feeling that the important
IRIMA output is under-disseminated and underexploited. Dissemination can improve if the team can
reach out to relevant associations or individual Joint Undertakings and European Technology Platforms.
Another way ‘impact’ can be improved is by the aforementioned synthesising and explaining mixed
results from different papers.
The scope of the work of the last two years does not cover all the topics recommended in workshops
and previous reviews. It covers entirely the Scoreboard and Survey process, there are several papers
(often using the Scoreboard data) on the relation between R&D intensity and sectoral composition, on
the relevance of intangibles for productivity and entrepreneurship and on the role of Foreign Direct
Investment (FDI) and locational patterns. There are several cases where the same research is used for
more than one deliverables. This may reflect insufficient resources and the composition of the work
team.
The work undertaken responds to the necessary continuity of the main outputs but is concentrated on
large R&D performing companies and on patent data, occasionally neglecting complementary work on
high-tech SMEs, start-ups/scale-ups, non-technological innovation and non-patent indicators. There is
also a visible bias towards R&D at the cost of research on Innovation. The Panel recommends expanding
the scope with research as presented in the following perspectives (Section 5) for further development.
The Panel also found that the Scope of Workshop and Conference summaries can, in the future, be
better linked to the IRIMA topics and policy conclusions, rather than limit themselves to proceedings.
There is no information on Scientific Impact, while some papers, e.g. Firm market valuation and
intellectual property assets are a good starting point for scientific publication.

5. Perspectives for further developments:
The topics addressed by IRIMA are relevant and expected to continue in the same broad direction. The
panel considers that with its accumulated knowledge the IRIMA team can expand into new topics and
further improve in terms of methodologies, diffusion of its work and communication. Some suggestions
in this direction, taking into account both the targeted recommendations formulated above as well as
some generic aspects going beyond the individual aspects, are summarized below:
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The more challenging recommendation is to expand the scope of current topics and complement it in
order to address industrial research and innovation in a more comprehensive way. Important indicative
fields to be considered for future research include:
 Expand research from almost exclusively focused on R&D to equal focus on Innovation, and
when doing so look not only at the input but also the output side of innovation (through
combination of databases and beyond) and investigate the relevance of the direction rather
than the intensity of innovation; address the effectiveness and efficiency to generate
innovations which is a point of analytical interest and policy concern;
 Expand the investigation on intangible assets going beyond R&D and patents;
 Dig more into the manufacturing sector and distinguish between high-, medium- and low
technology industries; or distinguish between traditional and emerging industries;
 Investigate the role of service companies;
 Investigate the role of high-tech start-up combined with their scaling up potential as a possible
way to make up for Europe’s lack of leading innovative companies; at the same time acquisitions
of high-tech start-ups are an important strategy of large R&D investors to be further
investigated;
 Improve R&D productivity research using patents and innovations and expand research on
productivity change; a particular topic would be looking at the causes and development of the
productivity slowdown;
 Take into consideration the potential effects of the 2007/8 crisis by distinguishing between a
phase before and a phase after the crisis;
 Go beyond market and system failures by addressing market creation and new mission
orientation;
 Investigate the relevance of the direction rather than the intensity of innovation; directly
contrast top R&D performers with other R&D and non-R&D firms to address questions like the
diffusion of R&D and innovation from top R&D performers to other firms and the impact of the
increasing concentration of R&D activities among top R&D performers;
 Look at the trends of outsourcing of R&D to research organisations versus small high tech
companies (which may eventually be acquired) versus subsidiaries differentiating the in-country
versus global flows constitutes a highly relevant topic for future research;
 Explaining the difference and reformulating conclusions regarding the determinants of
locational decisions juxtaposing the relevance of labour and product market regulations to the
importance of science hubs;
 Apply tools developed now into new fields (e.g. Smart Specialisation tool).
On a methodology basis the Panel suggests to take the following remarks into consideration:
 Invest the time necessary to synthesise results by topic and overall.
 Discuss explicitly planning priorities at the beginning of each period, taking into consideration
the guidelines of the DGs, the recommendations in the Workshops and the constraints posed by
the limitation of available resources. This can be complemented by planning resources to be
spent on analyses versus papers addressing tools and resources to be spent on actual work
versus dissemination.
 Be very rigorous with the difficult and confusing terms used; as an example: referring to the
OECD R&D performance versus finance matrix can help readers and users.
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 Improve the survey through facilitating business participation and including major non-EU R&D
investors, revising the questionnaire and addressing clarity and transparency.
 Check the patent tables and why top-performing Philips is not on them.
 The language used in the introductions, conclusions and policy recommendation has to be very
carefully selected pinpointing at methodological constraints and stressing caveats to avoid
justifying worries and policies, whether mainstream or not.
 Link the IRIMA research better to similar contemporary exercises, such as the KNOWMAK
project, the WIPO –PWC 1000 Companies and the Industrial Innovation in Transition (IIT)
projects or any other relevant project in the future (at least in the context of Horizon Europe)
and, if possible synthesise them in the spirit of knowledge management.
 Clarify the difference in terms of labels: what are Technical Reports, Science for Policy Briefs etc.
In terms of impact and dissemination suggestions include:
 Adopt a clear Open Data policy exploiting the creation of the European Open Science Cloud.
 Attract new players beyond OECD and DGs, including industry associations and EU partnerships.
 Publish the influence on DG policies (not only generic but also more specific policy initiatives
adopted thanks to IRIMA empirical papers).
 Increase and promote scientific publications and inform future review panels accordingly.

APPENDICES
APPENDIX I: IRIMA II papers reviewed by the Expert Panel
Report Title

Short description: Aim

The 2016 EU R&D Scoreboard

The 2016 edition of the EU Industrial R&D Investment Scoreboard (the Scoreboard)
analyses the 2500 companies investing the largest sums in R&D in the world in the fiscal
year 2015/16. It comprises companies based in the EU (590), the US (837), Japan (356),
China (327), Taiwan (111), South Korea (75), Switzerland (58) and further 20 countries.

The 2017 EU R&D Scoreboard

The 2017 edition of the EU Industrial R&D Investment Scoreboard (the Scoreboard)
analyses the 2500 companies investing the largest sums in R&D in the world in the fiscal
year 2016/17 (forthcoming 30 November 2017).

The 2016 Survey on R&D
Investment Business Trends

The EU R&D Survey is a yearly survey amongst the top 1000 EU-based R&D investing
companies from the R&D Scoreboard. The 157 participating companies in this report
declared a total R&D investment from their own resources of €59.3 billion in 2015, or one
third of the total R&D investment by the 1000 companies of the 2015 EU Scoreboard.

The 2017 Survey on R&D
Investment Business Trends

The EU R&D Survey is a yearly survey amongst the top 1000 EU-based R&D investing
companies from the R&D Scoreboard (forthcoming 30 November 2017).

Estimating territorial business
R&D expenditures using
corporate R&D and patent data

This note describes a methodology to estimate territorial business R&D expenditures
funded by the business sector, using R&D and patent data from top R&D investing
companies. Since company data are available with a short delay, the aim is to provide
timelines estimations for business R&D in anticipation of its publication by official statistics.
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Report Title

Short description: Aim

Disentangling the processes of
growth and R&D investment

This report applies a new econometric technique to the EU Industrial R&D Scoreboard data
on the world's top R&D investors, to highlight the key role of sales growth (instead of
profits growth) as the engine of R&D investment and job creation.

Significant Business R&D
Growth in 2016

This document shows first estimates on territorial R&D funded by the business sector,
based on recent R&D and patent data from a representative sample of worldwide
companies from the EU R&D Scoreboard.

Disentangling the processes of
firm growth and R&D
investment

This document sheds light on the relation between the different parameters monitored in
the EU R&D Scoreboards. Sales growth kick-starts the growth process, having large effects
on subsequent growth of capital expenditures, R&D investment, employment and operating
profits.

Innovation and Industry: Policy
for the next decade

This document contributes to the discussion on the post-2020 policies that will start with
the next EU multiannual financial perspectives and the subsequent preparation of the ninth
Framework Programme (FP9).

Scientific Publication Activity of
Scoreboard Companies

This report examines the extent to which firms included in the 2014 EU Industrial R&D
Investment Scoreboard are involved in publication activity. The Scoreboard includes 2,500
firms most active in terms of R&D expenditure.

First report on Global Value
Chains

This internal report summarises the approach on the analysis of Global Value Chains
designed by the JRC and implemented by an external contractor. It contains a literature
review, the design of the questionnaire, and selection of candidate sectors and companies.
The approach comprises 60 interviews conducted with industrialists in 10 companies in the
sectors automobiles, aerospace, pharma and technology hardware,

Second report on Global Value
Chains

This internal report summarises the results on the analysis of Global Value Chains designed
by the JRC and implemented by an external contractor. It contains the results of the pilot
study, the drivers and obstacles, geographical and quantitative patterns, and policy results.

Eighth IRIMA workshop
documents

In this workshop of March 2017, the approach of this project's analyses on Global Value
Chains was presented and validated. The outsourced activities were assessed. The
participants made valuable comments on the further development of the activities.

Outsourced GVC activities: final
results workshop

In this workshop of December 2017, the outsourced activities on Global Value Chains are
presented to a variety of stakeholders and validated.

European R&D networks: A
snapshot from the 7th EU
Framework Programme

Recent empirical studies have investigated the territorial impact of Europe's research
policies, in particular the contribution of the European Framework Programmes to the
integration of a European Research Area. This paper deepens the analysis on the integration
and participation of peripheral regions, by focusing on the differences in intensity and
determinants of inter-regional collaborations across three groups of collaborations.

World Corporate Top R&D
Investors: Industrial Property
Strategies in the Digital
Economy

The speed, scale and scope of the digital transformation make it hard to fully apprehend
the breadth and depth of the changes brought about by this new technological paradigm.
The present report constitutes an effort in this respect and looks at the innovation-related
investment and activities performed by market leaders worldwide to identify their
technological trajectories.

Technological diffusion as a
recombinant process

To analyse the combinations of technological fields within patent documents and their
evolution in time, which can be modelled as a diffusion process he main finding is that
product regulation policies and employment policies show strong combined effects on
decisions regarding top R&D investment locations.
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The Distribution of
Technological Activities in
Europe: A Regional Perspective

This study analyses the major patterns and trends in the spatial distribution of
technological capacities in the EU area over the 1996-2011 period, adopting a regional
perspective.

Regulation, red tape and
location choices of top R&D
investors

This paper investigates the impact of regulation in product and labour markets and red tape
barriers on how top corporate R&D investors worldwide organise their cross-border
operations.

Top R&D investors' location
decisions: How to succeed in the
global regulatory context?

The main finding is that product regulation policies and employment policies show strong
combined effects on decisions regarding top R&D investment locations. The higher the level
of product market regulation (PMR), the higher the negative effect of employment
protection legislation (EPL) and vice-versa.

Corporate R&D intensity
decomposition: Theoretical,
empirical and policy issues

This survey reviews the theoretical and methodological frameworks of corporate R&D
intensity decomposition and how it is applied in the literature in order to determine the
policy implications of empirical results that at first sight may seem to be contradictory.

EU corporate R&D intensity gap:
what did change over the last
decade?

This study offers a broad analysis of the EU R&D intensity gap with respect to a couple of
countries and country groups by focusing on the aforementioned structural and intrinsic
components in a decomposition exercise and tracking the over time.

EU corporate R&D intensity gap:
Structural features call for a
better understanding of
industrial dynamics

The focus on the private sector is of particular interest because the private-sector R&D gap
between the EU and its closest competitor countries is still large despite more than a
decade of efforts. This brief note summarises the results of recent empirical studies on the
causes and trends of the EU private-sector R&D gap and suggests possible implications for
the EU policy agenda.

Persistent heterogeneity of R&D
intensities within sectors:
Evidence and policy implications

Do firms in the same sector converge towards the same R&D intensities? Previous research
has often assumed this to be true. A closer examination, using microdata from the EU
Industrial R&D Investment Scoreboard for the years 2000-2015, shows a large amount of
heterogeneity in R&D intensities among firms in the same sector, and that this
heterogeneity persists over time.

Sector dynamics and firms
demographics of EU top R&D
investors in the global economy

The structural dimensions of R&D intensities are further analysed by looking into the
sectoral dynamics of R&D investment – using EU Industrial R&D Investment Scoreboard –
in terms of amount spent and in terms of firms and firm age engaged. A pronounced
tendency towards low- and medium tech industries and towards a low number of young
firms in high tech industries characterize the development tin the EU compared to the US.

Manufacturing the future: is the
manufacturing sector a driver of
R&D, exports and productivity
growth?

Many industrialized countries in Europe and North America have experienced a steady
decline in the manufacturing sector over the last few decades. Amid growing concerns that
outsourcing and offshoring have destabilized European economies, policymakers have
suggested that a large manufacturing sector can: i) boost R&D, ii) encourage exporting, and
iii) raise productivity. The results indicate no positive relation between R&D investment,
export and productivity on the one hand and the relative size of the manufacturing sector
on the other.

Study on tools for causal
inference from cross-sectional
innovation surveys with
continuous or discrete variables

The machine learning community has recently developed some exciting new techniques for
causal inference from observational data, which work even for discrete variables. In this
project, these techniques are applied to analyse Scoreboard data (on the world's largest
R&D investors) as well as Community Innovation Survey data. The report contains a large
number of results, and also makes the software available for future research
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Innovation and Industry: Policy
for the next decade

This document contributes to the discussion on the post-2020 policies that will start with
the next EU multiannual financial perspectives and the subsequent preparation of the ninth
Framework Programme (FP9). Seven major challenges posed by the industrial
transformation are identified and four ingredients for a next generation of policies are
discussed.

Smart Specialisation, seizing
new industrial opportunities

This study offers a novel analytical approach to inform the regional search for new
industrial opportunities, as promoted by Smart Specialisation within the EU Cohesion policy
context. The study offers a new analytical methodology to identify new regional
opportunities via new emerging industries on the one hand and technological advantages
on the other.

IRIMA II contribution to DGRTD's report on Science &
Innovation

This forthcoming report contains an analysis of the productivity gap of the largest R&D
investors from the EU R&D Scoreboard.

Firm market valuation and
intellectual property assets

This paper investigates the relationship between the innovative activity of the top corporate
R&D investors worldwide and their valuation on the financial markets. The empirical
analysis is based on a sample of more than 1,500 top publicly listed Multinational
Corporations (MNCs) performing a considerable share of the business investment in R&D
worldwide.

Ninth IRIMA workshop
documents

In this workshop of October 2017, the IRIMA project work on Intangible investments for
competitiveness was presented and embedded into further micro-macro evidences. The
participants made valuable comments on the further development of the activities.

Diversity in one dimension
alongside greater similarity in
others: Evidence from FP7
cooperative research teams

This report shows that indicators of diversity in several dimensions (diversity of
organizational form (universities, firms, etc.), diversity in nationality and inequality in project
funding share) are negatively correlated with each other t evidence on the structure of
European collaborative research projects.

Design, innovation and
performance in European firms

This paper provides some new theoretical speculations and empirical evidence on the
relationship between design, innovation and economic performance at the firm level. We
posit that design investments may provide firms with a higher capacity of introducing
product/process innovations, but that the ensuing economic performance is rather
associated to the role of design within the firm.

The short-run effect of
Knowledge intensive greenfield
FDI on new domestic entry

Existing evidence on the impact of foreign direct investment on domestic economies
remains ambiguous. Positive technology spillovers of foreign investment may be
outweighed by negative crowding out effect due to increased competition. In this paper, we
employ a unique country/sector-level data set to investigate the impact of what is
considered the ‘best' type of foreign investment —greenfield knowledge intensive FDI— on
domestic entry.

Sources of Knowledge Used by
Entrepreneurial Firms in the
European High-Tech Sector

The purpose of this paper is to explore the relationship between an entrepreneur's
experience and education and his/her reliance on alternative sources of knowledge for
exploring new business opportunities. The extant literature that is at the crossroads
between sources of knowledge and the experiential and intellectual base of an
entrepreneur (i.e., dimensions of his/her human capital) suggests that it is through
experience and through education that an entrepreneur obtains knowledge.
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Seventh IRIMA workshop
documents

In this workshop of June 2016, the IRIMA project addressed a better understanding of the
relation between innovation and job creation on firm and sector level, insight on growth
patterns of young firms and policies to facilitate growth and minimize the impact of
barriers to growth, and policy implications concerning innovation and job creation.

The impact of multinational
R&D spending firms on job
polarization and mobility

This report analyses the role of multinational R&D intensive firms in job polarization. It also
investigates how these firms affect the labour market in terms of wage growth and labour
mobility.
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APPENDIX II: Semantics and potential misconception in the Scoreboard and Survey
Definition of R&D investments
In the Scoreboards, the R&D investment included is
“the cash investment which is funded by the companies themselves. It excludes R&D
undertaken under contract for customers such as governments or other companies. It also
excludes the companies' share of any associated company or joint venture R&D investment
when disclosed”.
In the Surveys, however, R&D investment is defined as
“the total amount of R&D financed by the company no matter where or by whom it was
performed. This excludes R&D financed by governments or other company’s share of any
associated company or joint venture R&D investment. It includes, however, research contracted
out to other companies or public research organisations, such as universities”.
It is not clear whether also the R&D investments in the Scoreboards include research contracted out to
other companies or public research organisations such as universities. We can only guess that such
outsourced R&D is also included, as the Scoreboard relies on information taken from companies’
accounts, which in their annual reports usually don’t distinguish between in-house R&D and outsourced
R&D.
Calculation of R&D investment on the basis of company accounts
Data for the Scoreboards have been taken from companies’ publicly available audited accounts. Usually,
however, companies report their R&D expenses, not their R&D investments. Possibly as a consequence,
the R&D investments of some companies (e.g. ASML, Friesland Campina, Philips, Siemens) in the
Scoreboards turn out not to be the same as the R&D figures reported in their annual accounts. How the
published company data have been converted into R&D investments remains cryptic, except for a one
brief statement without further explanation:
“Where part or all of R&D costs have been capitalised, the additions to the appropriate
intangible assets are included to calculate the cash investment and any amortisation
eliminated.”
However, the short definition in the questionnaire of the Surveys gives the impression that R&D
investments are identical to R&D expenses:
“R&D investment is the total amount of R&D financed by your company (as typically reported in
its accounts). It does not include R&D financed from public sources.”
As a consequence, companies cannot easily recognize their own R&D data in the Scoreboards, which
negatively affects their credibility and usability for benchmarking purposes. Also the ambiguities and
differences in definitions described in section 2.1 are not conducive for the confidence in the reliability
and quality of the data in Scoreboards and Surveys. It may even make some companies reluctant to
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provide their R&D data in the Surveys, if the figures reported in the Scoreboards appear to deviate from
the company’s own official data.

Definitions of BERD and BES-R&D
According to the OECD Frascati Manual2, Gross domestic Expenditure on R&D (GERD) can be classified
on the basis of either the performing sectors or the funding sectors, see Annex 1. In the context of
IRIMA II, particularly relevant are
 BERD (Business enterprise Expenditure on R&D): total domestic R&D performance by the business
enterprise sector. While corresponding to the left column in the matrix of Annex 1, it represents
intramural R&D expenditures within the Business enterprise sector (i.e. R&D performed in-house by
the business enterprise sector), irrespective of the source of funding;
 GERD (Gross domestic Expenditure on R&D) financed by the enterprise business sector: total
domestic performance of R&D financed by the business sector, irrespective of the sector of
performance.
 In the 2017 Scoreboard, however, R&D figures of the Scoreboard are compared to “R&D financed by
the business sector (BES-R&D)”:
Unfortunately, the 2017 Scoreboard defines BES-R&D in two different, inconsistent ways:
A. either as “R&D financed by the business sector” (e.g. on p. 23, 24, 11, 114), which corresponds to
GERD financed by the business enterprise sector, i.e. the upper row of Appendix III;
B. or as “R&D activities performed by businesses within a particular sector and territory, regardless of
the location of the business’s headquarters, and regardless of the sources of finance” (e.g. on p. 107,
111), which corresponds to BERD, i.e. the left column of Appendix III.
This very confusing inconsistency may be a consequence of an incomplete transition from BERD as the
reference in the 2016 Scoreboard to BES-R&D (according to above definition A) as the reference in the
2017 Scoreboard. Actually, definition A makes most sense for BES-R&D, as it is conceptually closer to the
R&D investments in the Scoreboard figures.
Midcasting
Even more confusing are the definitions in the JRC Technical Report3 on “Estimating territorial business
R&D expenditures using corporate R&D and patent data”. Whereas p. 2 provides a correct definition for
BERD, according to p. 4
“BERD figures refer to business R&D expenditure funded by the business sector and performed
by all sectors”.
This should obviously be the other way around: R&D expenditure performed by the business sector and
funded by all sectors.

2
3

http://www.oecd.org/sti/inno/frascati-manual.htm
https://ec.europa.eu/jrc/en/publication/estimating-territorial-business-rd-expenditures-using-corporate-rd-and-patent-data-0
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APPENDIX III: Decomposing gross domestic expenditure on R&D (GERD)
Performing sector
Funding sector

Business

Government

Enterprise

Higher
Education

Private
NonProfit

TOTAL

Business Enterprise

GERD financed by
Business Enterprise

Government

GERD financed by
Government

Higher Education

GERD financed by
Higher Education

Private Non-Profit

GERD financed by
Private Non-Profit

Rest of the World

GERD financed by
sources from the Rest
of the World (outside
the country studied)

•

Business enterprise sector
o

Enterprises in same group

o

Other unaffiliated enterprises

•

Government

•

Higher Education

•

Private Non-Profit

•

International organisations

TOTAL

BERD

GOVERD

HERD

PNPRD

Outsourcing to the Rest of
the World

GERD
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