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uropean Research Area

« Lisbon Strategy - Knowledge triangle:

— European Area of Higher Education
(Bolognha process)

— Broad Based Innovation Strategy (shift to
demand-led policies, lead-markets)

— European Research Area — ERA
(Ljubljana process)
e ERA: , F1 fth fr
, fragmentati on
policy in the EU)

— ERA Green Paper 2007: re-l aunch op,

edom
of

r €
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ERA Green Paper:
ERA Vision

Main features of a fully realised ERA:

n adequate flow of competent researchers.

2. World-class research infrastructures.

3. Excellent research institutions.

4. Effective knowledge sharing.

5. Well-coordinated research programmes and priorities.

6. A wilcgle opening of the European Research Area to the
world.

“I'n addition, three I mportant concerns
the ERA:

— European research policy should be deeply rooted in European
society. Besides the pursuit of scientific excellence, European
research should support knowledge advancement and
dissemination and underpin policies for sustainable
development in fields of major public concern such as
health, energy and climate change.

— The right balance should be found between competition and
cooperation.

.— Full benefit should be derived from Europe's diversity which has
been enriched with recent EU enlargements. European coun
and regions may build on their strengths by progressw %
devel oping specialisation | ain

120024. 9 ERA Green Paper) European Research Area
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ERA Green Paper:
e concentration and
are need:

“What should be the roles o
regional policies to establish such a European
Research Area and take best advantage of the
European dimension in the context of globalisation

and nati onal and regional S
p 10)

e “The di | e mma terpterial womcemtration
and / or networking is one of the most
controversi al l ssues I n the
(Staff Working Document on ERA Consultation,
p.54)

« Governance of priorities in decentralised decision
space %
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Strategic choices

e COMmMmuni cati on on ,Jol nt
(July 2008)
nNidenti fy and motivat e,
speci fi ¢ areas for Joi nt
e COmmuni cati on on , Cl ust ¢

(September 2008)
Ni denti fy strategic ar e:

e Consultation for Communication on
, Strategy for I CT R&D ai
(planned for April 2009)
Awhat new areas?o %y,
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-gg;g,;;,g: R&D Specialisation Indicators
W= for Strategic Intelligence

Specialisation indicators useful in assessing
characteristic patterns of distribution in national
and regional research and innovation systems

(differentiation strategies)
e Specialisation index
— relative (Balassa, comparative advantage)

— absolute (Herfindahl, concentration: sum of
squared shares)
« Different national specialisation patterns reflect
R&D intensity, position in global R&D networks,
historical hysteresis etc.

e Ideally their interpretation must take into account

other factors /////
%
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Different R&D Specialisations
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e Science system

-, Publications® (discipline
— More generic role (incl. support to education
system)

e Industrial research system
-, Patents®“: technology fi el
— Linked to commercialisation
* Policy priorities
-, Budget appropriations® (N
domains)

— Public choice %,
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Specialisation indices

Revealed Comparative Advantage (Balassa Index)

e RCAkKkiIi = 100 x tanh In {(Aki/ >Si Ak)/!/ (>SkAki/
— Aki: amount of investment (GBOARD or BERD) or number of
publications or number or patents of country k in the field i (whereby
field is defined by socio-economic objectives, sectors of activity,
scientific fields and patent classes respectively).
— LN centres the data around zero and the hyperbolic tangent multiplied
by 100 limits the RCA values to a range of +100 to -100.

« Positive values for field i IEoint to the fact that the field has a higher
weight in the portfolio of the country than its weight in the world (all
GOVERD/BERD/publications/patents) from all countries taken together).

« Negative values indicate specialisation of A below the average,
respectively.

« The RCA indicator allows the assessment of the relative position of a
field i in a country beyond any size effects. Neither the size of the field
nor the size of the country has an impact on the outcome of this indicator.
Therefore, it is possible to directly compare countries and fields.

« The RCA indicator informs about relative specialisation (compared'%’y

the group average) W
%
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Science Specialisations:
characteristic of distribution

-13

World regions 2004-2006
|AGRICULTU BASIC LIFE : BIOLOGICAL BIOMEDICAI CHEMISTRY CLINICAL MI COMPUTER EARTH AND ENGINEERIN MATHEMATI MULTIDISCII PHYSICS AN SOCIAL SCIE
10 -19 3

7 7 5 -12

-23 43

EU-27 -3 5 -1 3 -7

NAFTA -9 12 5 14 -43 13 -19 11 -25 -8 39

DevAsCo -20 7 -33 -1 21 -23 20 -40 40 =< ) 29 -86
CN -66 -36 -26 -65 56 -84 38 -12 43 48 16 49 -91

highly speciali >+20
around field a -0,20 - +0,20
significant unc <-0,20
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Science Specialisations 2004-06

Agriculture & Food

Basic Life Sciences

Biological

' Biomedical
Chemistry

Clinical Medicine

Mathematics & statistics

Engineering

Earth & Environment Computer

—— EU-27 —8— US JP
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Figure 1 EU-27 - Evolution of BERD specialisations

Total Services

Construction

Electricity, gas and water supply

Other transport equipment

Motor vehicles, trailers and semi-trailers
Medical, precision and optical instruments
Radio, television and communication equipment
Electrical machinery and apparatus

Office, accounting and computing machinery
Machinery and equipment

Fabricated metal products

Basic metals

Other non-metallic mineral products

Rubber and plastics products

Chemicals and chemical products

Coke, refined petroleum products and nuclear fuel
Wood, paper, printing, publishing

Textiles, textile products, leather and footwear

Food products, beverages and tobacco
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BERD Specialisations
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A tentative reading
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Different factors: evolution relative shares
(national and global)

« Spread around average (variance) : more
pronounced = stronger specialisations

« Correlation: matching specialisations /
national alignment of sub-systems

 Evolution of research systems
 Focus on fast growing areas

7
%
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World regions 2004-2006

Specialisation analysis:

Profiles of specialisation (measure of dispersion)

Variance

AGRICULTU BASIC LIFE | BIOLOGICAL BIOMEDICA CHEMISTRY CLINICAL M| COMPUTER EARTH AND ENGINEERIT MATHEMAT MULTIDISCIF PHYSICS Al SOCIAL SCIENCES

s.02%

10
EU-27 5,07%
NAFTA 4,77%
Specialisation
EU-27 -3
CanCoun 48
EFTA 10
OEUCoun -95
NAFTA -9
Oceania 42
DevAsCo -20
OthAsCo 50
PRC+HK -66
ASEAN-4 74
S-AmCou 58
JP -7
us -15
DE -34
CN -66
UK -20

highly specialised
around field average

11,56%
6

11,79%
12,77%

-0,20 - +0,20

significant under specialisai<-0,20
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5,02%
9

4,90%
5,18%

13,14%
4

13,56%
15,09%

12,61%
5

12,16%
8,22%

22,81%
1

25,11%
26,74%

4,89%
11

5,33%
4,10%

6,92%
8

6,89%
7,38%

15,90%
3

14,27%
12,42%

3,58%
12

3,90%
3,27%

1,08%
13

0,83%
1,53%

16,53% 7,32% 100,00%
2 7
15,98% 6,74% 100,00%

12,28% 12,23% 100,00%

VARIANCE

3 -13 76
-36 58 1412
3 -23 466
73 -92 3664
23 43 582
-45 32 1236
29 -86 1275
28 93 2330
49 91 2772
-15 -61 1690
14 -75 1269
30 -93 1948
-22 45 1208
28 -50 332
49 91 3098
18 39 564
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Specialisation analysis:
Correlation

atching industrial research
and economic activities

Matching BERD & VA specialisations DE 2003

Food

Correlation | BERD-VA

EU 27 0,35 Other transport equipment Chemicals
DE 056 Motor vehicles Rubber and plastics produc
0,02 HIEEEE] [PIEEE T 2 Erplee Other non-metallic mineral pr

UK : . _—
-0,05 Radio television gnd communication Basic metals
equipment
us i i i
0,65 Ofﬁclg%%t(rzl&?rl]{pn%cgﬁn 2 _’ : Fabrlcated.metal products
. achinery and equipment
P machinery
0,26
—&— DE - BERD 2003 —#— DE - VA 2003
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Mapping Specialisations

Renewable Energy

—

Europe

Brazil

Russia

= -
.
7,
South Korea, Japan

a
=
g =

Specialisation Renewable Energy Technologies

2004-2005 ES Fi BE BG GR RO PT SK DK AT NO

National overall

shares 1,48 049 028 2,74 070 187 121 089 205 064 1,60

Global RET

shares 357 1,112 0,74 0,12 0,12 0,12 0,18 0,06 3,69 1,60 1,48/////

Source: Questel-Orbit: EPPATENT, WOPATENT; Fraunhofer ISI calculations /
7/
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Preliminary insights:
on the level of the EU science system

The EuroEean science system is less specialised as similar
blocks. The most open systems (UK, NL) in the EU are becoming
more specialised under influence of globallsatlon

« The European science is composed of national systems in
different degrees of maturity:

— the most developed economies have a wide spread of science
activities, the catching-up economies have a more skewed or
specialised distribution but are moving to a more mature or
evenly distributed system.

— This implies the risk of further fragmentation (when systems
are similar).

— Therefore there is a need for better division of labour.

« But national specialisations are no longer a sufficient condition
for hl?her national excellence, because knowledge is sourced
I

globa

— It is the capacity to use spillovers that is decisive. 2

— To avoid underproduction of science in the EU (every Z
country counting on the spillovers from others). ////

woesoos — T herefore there is a need for better division of labout: ... rescorch ares
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Preliminary insights:
he level of the EU industrial research

The industrial research system has been rather stable. Does the EU faces an
industrial lock-in?

Technological capacities in the EU are concentrated in a limited number of regions
(the top 40 regions - out of 290- covers two thirds of EPO patents).

These regions have often clustered specialisations (combining different strengths,
such as pharmaceuticals and biotechnology, electrical engineering and ICT).

Top regions are motors for networked specialisation with (sub-critical) specialisations
in other regions.

The national specialisations in high-tech sectors as biotech, ICT, nano or renewable
energy in the EU countries have not enough critical mass in terms of share of world
output (except some domains of renewable energy in ES and DK). Therefore they
can only be competitive in building up synergies with others

Matching BERD and value-added specialisations, in a proactive way, is an efficient
way to use the mutually reinforcing dynamics of knowledge driven clusters.

Individual countries in the EU will find it more and more difficult to achieve this
efficiency because the strategies of industrial and research actors are becoming
more global and tend to follow different incentives.

Most countries' specialisations demonstrate no correlation, when they are opening up
the economy to globalisation without nurturing strong local clusters (as nodes in
these global value chains). ////

7,
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R&D Specialisation:
the conceptual debate so far

Commi ssion Expert Group “Knowl edg
(advising Research Commissioner Potoznik):

Foray and Van Ark ( 2 0 0 Binart‘specialisation in a truly
integrated research area is the key to attracting more R&D
to Europe "

Need to focus resources i n the ,r
(thematic niches)

Groups of regions chose to cooperate rather than compete
Strategies for everyone (“Cambrid

| mpl ementation iIinvolves an ,entre
incentive alignment %y
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R&D Specialisation:
the conceptual debate so far

ERA Rationales Expert Group (DG RTD-C):

Net worked Specialisation” 1
vari ety”-

- London Conference (DIUS, UK Government) on
the importance of critical mass for research

- Luke Georghiou, Ben Martin, Philippe Laredo,
Remi Barre et al.

A Conclusion: critical mass not important at level of

research teams, may be important at different
levels

7/

%
Y
12/09/2008 European Research Area
I B B ek "k BT



COMMISSION

European
Research Area

Future work on specialisation

Specialisation analysis can become a tool for governance of
future oriented investment strategies of actors in the ERA (priority
setting by policy, strategic investments decisions by S&T actors)

 Therefore specialisation indicators need to standardised (role for
OECD/Eurostat); concordance tables

« Strategic analysis, linking aggregated (regional) and actor
level specialisation indicators (positioning indicators)

« Clustering of specialisations (co-location, networks)

Work in progress:

e« DG RTHRAKey Figures® (and studies by T
Fraunhofer) and

« DG JRC IPTS (developing research agenda) under
ERAWATCH

7/
%
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http://cordis.europa.eu/erawatch/index.cfm?fuseaction=intService.rdSpecialisation

