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IRI - Industrial Research and Innovation

Mission

Monitor and analyse industrial R&D and innovation activities in order to support
policy-making in relevant areas of the Europe 2020 strategy, namely the Innovation
Union and Industrial policy flagship initiatives.

Analysis mainly based on company data
- Original company data: EU Industrial R&D investment Scoreboard
- Official statistical sources: Eurostat, OECD, National offices
- Company data from commercial databases: Compustat, ORBIS, Patstat
- Surveys: CIS, own survey

Research tools
- Quantitative analysis: descriptive statistics, econometrics, |0 tables
- Qualitative analysis




IRIMA (2012-2015)

Industrial Research & Innovation Monitoring and Analysis

Collaborative project JRC and DG RTD
Financed through the FP7 “Capacities” — Support for the coherent
development of research policies.

Main focus: Economic analysis of patterns and trends in
Industrial R&D and Innovation and their contribution to the
competitiveness position of the EU industry by benchmarking it
against main competitors and for industrial sectors of interest.




The context: EU's business R&D gap and the 3% target

- A gap rooted more in the structure and dynamics of EU industry,
than in the internal efficiency of EU companies’ R&D.

- EU lacks R&D in crucial innovative sectors: EU has less and

smaller young leading companies than US in high-tech sectors,
like ICT and health.

- This translates into a more general gap, as these sectors are: ...
- important sources of growth, employment and good
economic performances;

- important sources of spillovers to the rest of the economy.




Example of policy relevant questions

What is the origin and what are the implications (e.g. in
terms of growth and jobs in Europe) of this gap?

Which are the (market and system) failures responsible
for this gap?

Which policy (S&T, innovation, industrial,
internationalisation, ...) can better address these failures?

Role of policy in stimulating investments on non-tech
innovation drivers such as marketing, design, training,
organisational capital etc.?




IRIMA (2012-2015)
Industrial Research & Innovation Monitoring and Analysis

Main activities:

- EU Industrial R&D Investment Scoreboard

- EU Survey on R&D Investment Business Trends (European
Scoreboard companies)

- Targeted research on the economics of R&l (Working Papers
and reports)

- Diffusion  activities (workshops with policy makers,
industrialists, experts)




Understanding the
dynamics of industrial R&D
at the firm level

Since 2004

alf
i S

EU R&D SCOREBOARD

The 2013 EU Industrial R&D
Investment Scoreboard

European
Commission

The 2013 EU Indu%l R&D Scoreboard

Top R&D investors

In 2012: World-2000; €538.8bn (~90% of world BERD)
EU-1000: €158.0bn

Data sources

R&D and financial indicators from audited company accounts
(unlike BERD's territorial approach)

Data items

R&D, net sales, operating profit, capital expenditure &
number of employees, consolidated (ultimate parent)

Main limitation

Undisclosed location of companies' R&D and production
activities and their technological profile
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Scoreboard 2013 — Main worldwide trends
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- Strong rebound of R&D investment growth after the shock of 2009 and
resilience since then despite remaining uncertainties and slow economic

recovery.

-Strong correlation between sales and R&D investments




European
Commission
I

Scoreboard company data from top EU and US R&D investors

EU us

Industry R&D (€m)

Most R&D intensive (>109

Biotechnology 852.6 8846.4
Pharmaceuticals 20899.5 32135.7
Semiconductors 3865.3 19630.5
Software 3923.9 18009.9
Internet 0.0 5330.5
Otherlarge sectors

Automobiles & parts 35787.9 13110.3
Electronic equipment 1162.5 3307.6
Chemicals 7230.1 4641.0
Aerospace & defence 8632.8 7579.4
Electrical comp. & equip. 5911.0 438.2

- R&D intensity of EU companies close to that of their US counterparts

- Very different sectoral composition of EU and US companies
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- EU-US R&D gap concentrated in a few high-tech sectors
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world region - number of companies
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Source: The 2013 EU Industrial R&D Investment Scoreboard, European Commission, JRC/DG RTD 11
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Trends of employment of top R&D investors

employees (millions)
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Increase over 2004-2012:

- In EU, US and Japanese companies around 25%
- In RoOW companies around 50%
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Companies' performance over the last 10 years
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Avg. Sales Growth  Avg. Employment Avg. R&D Growth Profitability (%)
Growth

Pharmaceuticals & biotechnology (42) ® Technology hardware & equipment (66)

Software & computer services (35) B Health care equipment & services (19)

Source: The 2012 EU Industrial R&D Investment Scoreboard, European Commission, JRC/DG RTD

Note: The figure reports averages of firms' annual growth rates in the respective sectors.
Numbers in brackets refer to the number of firms in the respective sectors. Based on a
sample of 242 Scoreboard companies that doubled sales over 2002-2011

ICT and health
related companies
showed highest
performance in
terms of R&D,
sales, employment
and profitability.

13



European

Commission
I

Comparison of BERD and Scoreboard data:
ICT and Health
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Source: The 2012 EU Industrial R&D Investment Scoreboard,

European Commission, JRC/DG RTD.

Companies’ cross border R&D and production activities play an

important role.




IRI research results using FDI data: internationalisation
R&D inflows (% of projects)

-
i\

 The EU attracted 22% of FDI projects on R&D from the non-EU companies
*  Whereas the US received a share of 8%

* Six of ten of the countries with the highest number of international R&D
projects are European

* FDI R&D projects are concentrated in IT hardware, automobiles & parts
and pharma & biotech 15
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Survey on Industrial R&D Investment Trends

EU R&D SURVEY

The 2013 EU Survey
on Industrial R&D
Investment Trends

Since 2005, the annual Survey
questionnaires collect ex-ante
expectations and qualitative statements of
the 1000 EU Scoreboard companies.

2013 main results:

- 172 responding companies invested €62
billion, around 41% of the total R&D investments by
the 1000 EU Scoreboard companies

- R&D investments are expected to increase by an
average of 2.6% annually over 2013-2015. Due to
decreased expectations for automobiles & parts, this is
a third lower than in the previous survey.

- The other companies in the sample show a more
positive outlook for industrial R&D at the same level as
‘in past year's survey (4%).
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R&D investment shares in 2012 and expected in 2015:

share of R&D investment for the companies in

the sample

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

0%

B 2012 present distribution —
2015 expected distribution

EU

other
European
countries

USand Japan China India Rest of the

Canada World
world region

17

Source: 2013 Survey



European
Commission

Most attractive country for R&D

index* as the most attractive country for the company's R&D
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R&D globalisation in the Surveys: a concern?
Longer term trends show companies’ participation in growth
opportunities outside the EU, but not erosion of the R&D base

R&D investment share

80%

70%

60%

50%

40%

30%

20%

10%

0%

—— EU
—— US &
Canada

China

India

—— —&- —&
Ar—————ir—""*r“‘-—ir—”"ﬂ*—* A e A
I I I I I
2005 2006 2007 2008 2009 2010e 20lle 2012

19

Source: 2009 Survey



Attractiveness of the two countr

1es W

ith the highest R&D volume

very
low

1

country attractiveness

N
w

very

high
5

with universities & public organisations

Knowle
dge-
sharing
opport

with other firms

quality

R&D

quantity

personnel |unities

labour costs of R&D personnel

other company sites

to

technology poles & incubators

Proximity

suppliers

enforcement conditions

IPR

time to obtain protection

costs

market size

via product market regulation

market growth

via public procurement

Innovation demand

grants & direct funding

fiscal incentives

public-private partnerships

support

financing other investments

Public R&D

loans & guarantees

Source: 2013 Survey




WP 2 Targeted research topics 2012-2013

Topic 1 — Productivity and employment

Topic 2 — “Non-R&D” innovation drivers (e.g. design,
training, organisational capital)

Topic 3 — Technological and innovation patterns

21




WP 2 Targeted research topics 2012-2013

Outputs:

- 10 Working Papers

- 5 Policy Briefs

- 2 Technical reports

Some examples of results in the following slides

22



Employment creation and persistence:
Innovative SMEs vs. Innovative LSEs

Innovative companies grow more and in a more stable way than
non-innovative companies.

It follows that innovation and job creation does go well hand in hand
and may be seen indeed as a sustainable relation.

Size and age matter:

C SMEs firms are more likely to experience high employment and
sales growth episodes than large firms

C SMEs find more difficulties to grow fast in terms of innovative
sales and they are not able to repeat a positive high innovative

sales’ growth performance over time 23
N




Employment creation and persistence —
policy implications

(i) There are reasons to care about innovative firms: they
create more jobs and the jobs they create are “persistent”

(i) Among innovative firms, targeting SMEs is important, as
they face more problems than larger firms in reaching the
market

(iii) Larger innovative firms should not be disregarded neither:
they contribute the creation of persistent jobs.

24




Bridging ideas with markets: the impact of
training, marketing and design on innovation

Analysis made on the basis of microdata from the CIS
Main results:

Impact on innovative sales,
of a 10% increase of:

Training +1.5%
Marketing +7.0%
Design +3.5

“No significant differences in the returns to TRAINING between SME
and large firms”;

“DESIGN can be more cost-efficient than R&D for SMEs' innovation”;

“In the case of MARKETING, the innovation impact increases with

size". 25
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Firm's investments on intangibles
Evidence from 2012 Innobarometer
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Contribution of KIBs to manufacturing

(on the vertical axes the sectoral value added share as % of total value added)
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Contribution of KIBs to manufacturing

(Results referred to in the 2012 European Competitiveness Report)

eThe blurring between services and manufacturing should be taken into
account in industrial development policies: do not underestimate the
importance of the manufacturing sector by considering its structural
relationships with the services sector.

e Evaluating country specific knowledge-based value chains is needed
(Germany, France, UK and Italy were studied). These chains have been
differently shaped in each country according to the industrial specialisation
of the manufacturing sector and the underlying business innovation models

e A new Working Paper published end of 2013 shows that KIBS vertical
integration increases the innovativeness of the manufacturing sectors
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Financing R&D and innovation for company
growth evidence from CONCORDI-2013

Tax treatment of R&D has a relatively stronger effect on R&D in less
innovative industries. The size of firms and some specific characteristics
(such as the level of internationalisation and innovation intensity) are
important determinants of the positive impact of R&D subsidies.

Large firms and high-tech sectors seem to benefit more, particularly when
subsidies target earlier phases of knowledge creation (R vs. D) and more
risky projects.

Existing public instruments seem not well suited to supporting the growth
of new innovative companies, except in high-tech sectors. Private
venture capital appears in this respect more effective than public VC.

29




WP 2 Targeted research topics 2014-2015
Proposal

Topic 1: Impact of R&D and other innovation drivers on
firm's performance (productivity, growth, employment)

Topic 2: Internationalisation dynamics of European top
R&D investors

Topic 3: Innovation patterns of top R&D investors
(including technological profile)

30




Topic 1 Intangibles and firm's performance

- R&D and firm's productivity gains, analysis of sector
specificities

- R&D and firm's profits

- R&D and jobs

- Joint conference with OECD- “Entrepreneurship, Enterprise
Dynamics and Productivity”, Paris December 2014

31




Topic 1 Intangibles and firm's performance (2)

- Analysis of intangible assets (Innobarometer data)

- Entrepreneurship and company creation in high R&D
intensity sectors

32




Topic 2 Internationalisation dynamics
of European top R&D investors

- Outward investment in R&D by EU firms

- Inward foreign investment in R&D in Europe

- External technology sourcing and international co-operation
for innovation

33




Topic 3 Technological and innovation patterns

- Technological profile of the top European R&D investors (IRl
Scoreboard) — collaboration with OECD

- Trademarks and innovation

- Innovation patterns across European KIBS and manufacturing
industries
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Expanding the Scoreboard to the future

The IPTS IRl company database:

- Standardised company structure and identification
- Allows link with other data sources and repository of enriched information
- Allows at least partial capture of M&A and subsidiaries

Combination of the Scoreboard with other IRI activities:
- Survey on R&D investment business trends
- Mapping of patents and technological specialisation

Scoreboard data recognised as a valuable source to study firm's
dynamics and to capture globalisation of R&D and innovation
firm's activities. A good complement to official territorial
statistics.
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