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%HWWHU�DQG�PRUH�UHFHQW�GDWD

This is the fourth edition of the (XURSHDQ� ,QQRYDWLRQ� 6FRUHERDUG (EIS), prepared by the
European Commission as part of the Lisbon strategy. The EIS 2003 includes innovation
indicators and trends for 15 EU Member States, 10 Acceding countries, 3 Candidate
countries, 3 Associate countries and the US and Japan. It offers several improvements over
the 2002 edition. All indicators have been updated, some of them using most recent Eurostat
estimations (e.g. figures for R&D). For the first time since the existence of the EIS new
figures from the Community Innovation Survey have become available. This allowed
updating of those core indicators of the EIS picturing the diffusion of innovation. Coverage
of innovation in services has also been substantially improved. The EIS 2003 is accompanied
by in-depth research presented in six technical papers.

7KH�(8���¶V�LQQRYDWLRQ�SHUIRUPDQFH�FRQWLQXHV�WR�ODJ�EHKLQG�WKH�86

The EIS 2003 explores in detail the development of the EU/US gap for those indicators for
which comparable data are available. As last year, the US leads the EU for the vast majority
of these indicators (10 out of 11, see Figure I). At the current rates of change, none of the
current EU/US gaps would be closed before 2010. Business R&D shows some weak signs of
recovery but, since 2001, a new and increasing gap appeared in public R&D (GERD minus
BERD). Early stage venture capital improves slowly but the gap remains huge. With regard
to human resources the large gap in tertiary education persists. The EU weakness in
education is further illustrated by the worrisome decline of the EU trend in lifelong learning
(no comparable US data available). The only advance of the EU is in S&E graduates. Only
two indicators justify a more positive note. Albeit very slow, a catching-up process can be
observed in high-tech manufacturing value added. And a long lasting catching-up process
exists in ICT expenditures (EU/US gap cut by half since 1996).

)LJXUH�,��7KH�(8���86�JDS�LV�ODUJH�DQG�SHUVLVWV
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negative value indicates that the EU lags behind the US.
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6SHFLILF�(XURSHDQ�ZHDNQHVV�LQ�SDWHQWLQJ

The EIS 2003 confirms the specific European weakness in patenting: the gaps for all four
patent indicators remain negative. This means that the US is patenting more actively in
Europe than Europe itself. The situation is even worse for high-tech patents, which is the
most important segment for innovation. The future implementation of the EU patent will
facilitate patenting in Europe. But it may not be sufficient to overcome the underlying
patenting weaknesses in many Member States. This European weakness could justify a
concerted EU effort to boost European patenting in Europe and, more importantly, in the US.
The trend analyses show that, without active measures, Europe is unlikely to catch up in
patenting in the foreseeable future.

&DWFKLQJ�XS�RI�&RKHVLRQ�FRXQWULHV

With new data from the Community Innovation Survey it is again possible to offer a
Summary Innovation Index (SII; not directly comparable to the one in the EIS 2001). The SII
offers insight into the relative performances of individual countries, bearing in mind that, let
alone by their size, countries are not directly comparable. Figure II gives the SII-1 on the
vertical axis and the average trend performance on the horizontal axis. Countries above the
horizontal dotted line have a current innovation performance above the EU average, while the
trend for countries to the right of the vertical line improved faster than the average EU trend.
Sweden and Finland confirm their EU leadership and Cohesion countries show signs of
catching up.

)LJXUH�,,��2YHUDOO�FRXQWU\�WUHQGV�E\�6XPPDU\�,QQRYDWLRQ�,QGH[��6,,���
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(8�LQQRYDWLRQ�OHDGHUV�DKHDG�RI�WKH�86

Looking at individual Member States, the EU leaders are ahead of the US for eight indicators
and ahead of Japan for seven indicators. Sweden and Finland rank with the US and Japan as
the most innovative of the 33 countries in the EIS. This lead is likely to continue. The trend
performance of Sweden exceeds that of both the US and Japan, while the trend performance
of Finland exceeds that of the US and is equivalent to Japan. In 2001 the EIS sent the
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message that “world innovation leaders come from Europe”. Policy-makers worldwide use
the experience of these countries for “transnational policy learning”. However, awareness is
growing that “good policy practices” cannot be copied but must be fully understood in their
original context before any transfer attempt. The 2002 EIS and the accompanying technical
papers offer new insight into the diversity of national “innovation paths” in the enlarging
Europe.

7KH�³FDWFKLQJ�XS´�RI�$FFHGLQJ�FRXQWULHV�PD\�QRW�EH�VXVWDLQDEOH

A second SII limited to 12 widely available indicators shows an overall positive “catching-
up” pattern for Acceding countries. But this picture should not hide the existence of serious
problems. Even if the Czech Republic, Hungary and Slovenia rank higher than some of the
EU-15 Member States and most Acceding countries show a stronger growth performance
than the EU, a large part of this growth is due to the fact that these countries have started
from very low starting values for several indicators. Moreover, both public and private R&D
spending is falling in several Acceding countries, even though current performance is far
below the EU-15 average. Consequently, the positive trends for the Acceding countries may
not be sustainable in the near future.

1HHG�IRU�SUR�DFWLYH�LQQRYDWLRQ�SROLFLHV�LQ�$FFHGLQJ�FRXQWULHV

In the EU-15 the trend for employment in medium-high and high-tech manufacturing sectors
fell by 3.7%. This reflects the long-term decline in manufacturing employment. With an
increase in related employment in Hungary, Latvia, Slovenia, and Slovakia, part of the
decline in EU-15 may also be due to the transfer of certain high-tech production activities to
the Acceding countries. The EU competitiveness report 2003 confirms this trend. Acceding
countries (and some of the “neighbouring” countries of the EU) should grasp the
opportunities of incoming technology based manufacturing for upgrading their national
innovation systems. However, the current pattern of dependence on FDI for increases in
living standards will eventually reach an upper limit, unless there is an improvement in the
innovative capabilities of domestic firms. These serious problems in the innovation
performance of the Acceding countries must be addressed.

,QQRYDWLRQ�H[FHOOHQFH�³WULFNOHV�GRZQ´�IURP�KLJK�WHFK�WR�ORZ�DQG�PHGLXP�WHFK�VHFWRUV

The analysis of innovation performance in four manufacturing classes (high, medium-high,
medium-low, and low technology) shows that the overall innovation leaders Finland, Sweden
and Denmark are also the most innovative countries in low and medium-low technology
sectors. In other words, innovation performance in high technology manufacturing is
positively correlated with performance in low technology manufacturing. This suggests that
countries with innovative high and medium-high technology sectors benefit from a faster rate
of diffusion and adoption of innovation across the economy. For countries with an industrial
structure dominated by low and medium-low technology manufacturing, such as Spain and
Portugal, this finding would justify policy efforts to develop their still limited high-tech
sectors. However such a strategy should also stimulate the diffusion or “trickling-down” of
innovation capabilities from high-tech to low and medium-low tech industries and between
Member States.
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7KH�PRVW�LQQRYDWLYH�(8�UHJLRQV�DUH�LQ�6ZHGHQ��)LQODQG��*HUPDQ\�DQG�WKH�1HWKHUODQGV

The 2003 EIS offers more detailed regional analysis using more indicators at a more
differentiated regional level. The analysis confirms the positive relationship between regional
innovation and GDP performance. Two groups of leading innovative regions are identified in
the EU. The regions in the first group, including Uusimaa (Finland), Stockholm and
Sydsverige (both Sweden) have the best educated workforces and a relative orientation
towards services. The second group, including Noord-Brabant (Netherlands), Stuttgart and
Oberbayern (both Germany), have the best patent performance and a relative orientation
towards manufacturing but per capita incomes in these regions are below those of the first
group.

&RQYHUJLQJ�PHVVDJHV�IURP�WKH�(,6��WKH�HQWHUSULVH�VFRUHERDUG�DQG�WKH�FRPSHWLWLYHQHVV�UHSRUW

The EIS is one of the policy instruments of the Commission in the framework of its enterprise
and industrial policy. The EIS and the (QWHUSULVH�3ROLF\�6FRUHERDUG1�cover�complementary
policy areas. Several indicators in both scoreboards are identical and both 2003 scoreboards
highlight that, in their respective areas, the Lisbon goals are unlikely to be met without
additional effort. As every year, the 2003 edition of the European Competitiveness Report
(ECR)2 analyses the competitiveness of the Union, including the negative impact of the
Union’s specific innovation weaknesses on its competitiveness. This year, the
competitiveness report and the EIS come to similar conclusions in two major areas. Firstly,
reaping the benefits of the positive trend in ICT investment depends on Europe’s ability to
accelerate and deepen organisational innovation. Secondly, adjustment strategies in Acceding
countries should rely on innovation and not on current cost advantages.

1DWLRQDO�REMHFWLYHV�DQG�WDUJHW�VHWWLQJ�QHHGHG�WR�LPSOHPHQW�WKH�FRQFOXVLRQV�RI�WKH�&RXQFLO

The European Spring Council 2003 requested the establishment of a “framework of common
objectives for strengthening innovation in the EU” and “an assessment mechanism for taking
stock of the progress achieved”. In May 2003 the Competitiveness Council invited the
Member States and Acceding countries to “define policy objectives in the field of innovation,
reflecting the specificity of their respective innovation systems, and views of the most
appropriate route to achieving improved innovation performance” and ³WR� VHW� WKHLU� RZQ
TXDQWLWDWLYH�DQG�RU�TXDOLWDWLYH�WDUJHWV�RQ�D�YROXQWDU\�EDVLV�´ 3

There is an urgent need to further implement these Council conclusions. Quite clearly, the
“assessment of progress made” will be impossible without clear and specific national
objectives. The EIS 2003 and the six technical papers that come with it offer new insight into
the performances and specificities of national innovation systems. Together with the other
policy instruments under the (XURSHDQ� 7UHQG� &KDUW� RQ� ,QQRYDWLRQ (analysis of national
innovation policies and benchmarking workshops) this should support the Member States
with defining measurable innovation policy objectives that are complementary to the
initiative “Investing in Research: An Action Plan for Europe”.4

                                                

1 SEC(2003) 1278
2 SEC(2003) …..
3 Council document 9341/03
4 COM(2003)226
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The European Innovation Scoreboard (EIS) was developed at the request of the Lisbon
European Council in 20005. It provides indicators for tracking progress towards the EU’s
strategic goal of becoming the most competitive and dynamic knowledge-based economy in
the world capable of sustainable economic growth with more and better jobs and greater
social cohesion.

The Communication of the Commission “Industrial Policy in an Enlarged Europe”6

emphasised the importance of innovation as a cornerstone of European industrial policy.
Going into greater detail, the Communication “Innovation Policy: Updating the Union’s
approach in the context of the Lisbon strategy”7 stressed “entrepreneurial innovation” and
those forms of innovation that are based on organisational change and technology diffusion.

In spring 2003, the European Council responded positively to the Commission’s innovation
policy Communication. It requested the establishment of a ³IUDPHZRUN� RI� FRPPRQ
REMHFWLYHV� IRU� VWUHQJWKHQLQJ� LQQRYDWLRQ� LQ� WKH� (8´� and ³DQ� DVVHVVPHQW� PHFKDQLVP� IRU
WDNLQJ�VWRFN�RI�WKH�SURJUHVV�DFKLHYHG´�

Since 2000 the EIS and the (XURSHDQ�7UHQG�&KDUW�RQ�,QQRYDWLRQ have provided part of this
assessment mechanism. In combination, the EIS, the continuous analysis of national
innovation policies and the innovation benchmarking workshops of the Trend Chart offer the
tools for ‘intelligent’ policy benchmarking. The EIS points to the strengths and weaknesses of
aggregate national innovation performances. The Trend Chart policy database and country
reports provide comparable information on national policy measures. The workshops offer a
learning environment to draw lessons on specific issues of common interest.

In order to proceed with implementing the required “assessment mechanism” the
Competitiveness Council invited the Member States and Acceding countries to:

– ³GHILQH� SROLF\� REMHFWLYHV� LQ� WKH� ILHOG� RI� LQQRYDWLRQ, reflecting the specificity of their
respective innovation systems, and views of the most appropriate route to achieving
improved innovation performance; and

– improve indicators within the context of an upgraded European innovation scoreboard and
to VHW�WKHLU�RZQ�TXDQWLWDWLYH�DQG�RU�TXDOLWDWLYH�WDUJHWV on a voluntary basis.”8

Despite some notable exceptions (e.g. the current overhaul of the national innovation policy
frameworks in the UK and the Netherlands) most Member States have not yet made much
progress in the definition of national objectives and targets in the area of innovation. The EIS
2003 and the accompanying six technical papers that will be available from the Trend Chart
web site9 offer new insight into the European diversity of “innovation paths”. The chapter on

                                                
5 A first provisional EIS was published in September 2000: COM(2000) 567. The first full version of the

EIS was published in October 2001: SEC(2001) 1414. The second full version was published in
December 2002: SEC(2002) 1349.

6 COM(2002) 714
7 COM(2003) 112
8 Council document 9341/03
9 www.cordis.lu/trendchart or www.trendchart.org
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national “strengths and weaknesses” is expanded in Technical paper No 2. Technical paper
No 4 examines national innovation performances for four manufacturing classes: high,
medium-high, medium-low, and low technology. Technical paper No 5 analyses structural
and socio-cultural-institutional factors shaping the 1DWLRQDO� ,QQRYDWLRQ� 6\VWHPV and
influencing national innovation capabilities. This information should support the Member
States with grasping the ³VSHFLILFLW\�RI�WKHLU�UHVSHFWLYH�LQQRYDWLRQ�V\VWHPV´� in order to make
progress towards setting “their own quantitative and/or qualitative targets”.

The EIS mainly uses Eurostat data10. Six of the now 20 EIS indicators11 are drawn from the
EU Structural Indicators. Eight indicators are also used by DG Research under the “Investing
in Research” Action Plan for Europe12. The EIS is one of the policy instruments of the
Commission in the framework of its enterprise and industrial policy. The EIS and the
(QWHUSULVH�3ROLF\�6FRUHERDUG�cover�complementary policy areas. Several indicators in both
scoreboards are identical, highlighting similar developments under different angles. The
European Competitiveness Report (ECR) looks, among other aspects, at the negative impact
of EU innovation weaknesses on competitiveness.

�� 7+(�,1129$7,21�3(5)250$1&(�2)�7+(�81,21

In 2002 the EIS sent the moderately optimistic message that ³RYHUDOO�SRVLWLYH� WUHQG�UHVXOWV
VXJJHVW� WKDW� WKH� (8�PD\� EH� FDWFKLQJ� XS� ZLWK� LWV� PDLQ� FRPSHWLWRUV�´�This year, the most
recent figures and an indicator-by-indicator analysis of the EU/US gaps entail a less
optimistic adjustment of this picture. Figure 1 shows that large gaps with the US and Japan
continue. The EU leads the US for only one of the twelve indicators for which US data are
available (S&E graduates). All other gaps remain negative.

With regard to human resources the large gap in tertiary education persists and there is no
improvement over time in the EU lead for S&E graduates. Business R&D shows some signs
of recovery but, since 2001, a new increasing gap appeared in public R&D (GERD minus
BERD). Early stage venture capital in the EU has grown slowly but the gap remains huge.

The specific European weakness in patenting is confirmed: the gaps for all four patent
indicators remain negative. This means that the US is patenting more actively in Europe than
Europe itself. This unbalanced situation is worse for high-tech patents than for all patents.
The future implementation of the EU patent will facilitate patenting in Europe. But it may not
be sufficient to overcome the underlying patenting weaknesses in many Member States. This
European weakness could justify a concerted EU effort to boost European patenting in

                                                

10 The EIS covers 32 countries: the Member States, the Acceding and Candidate countries (ACC) and the
Associate countries Norway, Iceland, Switzerland, as well as the US and Japan. Israel could not be
included because of missing data. All indicators use the most recent data available as of September 23,
2003. 2002 data are Eurostat estimations.

11 The 20 main indicators of the 2003 EIS summarise the main drivers and outputs of innovation. These
indicators are divided into four groups: Human resources for innovation (5 indicators); the Creation of
new knowledge (4 indicators); the Transmission and application of knowledge (3 indicators); and
Innovation finance, output and markets (8 indicators). Table A in the annexes provides a brief
definition and the source of each indicator. Full definitions of each indicator are available in Technical
Paper No 1: Indicators and definitions. Tables D and E in the annexes show the most recent years
available. Reduced accuracy can occur where comparisons have to be made between data from
different years due to a lack of data for a particular indicator or country.

12 SEC(2003) 489.
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Europe and, more importantly, in the US. The trend analyses show that, without active
measures, Europe is unlikely to catch up in patenting in the foreseeable future.13
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13 The Trend Chart workshop “the challenge of strategic patenting” explored differences in EU/US
patenting behaviour, see
http://trendchart.cordis.lu/Benchmarking/index.cfm?fuseaction=Benchmarking15
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The only encouraging example of a long lasting catching-up process is in ICT expenditures
(gap cut by 50% since 1996). Reaping the full benefits of this positive trend would require
acceleration of organisational innovation following investment in ICT hardware.14

The overall EU-15 lag with Japan is comparable to the gap with the US. The EU is lagging in
all ten indicators that are available for Japan. The largest gap is in patenting in the US where
Japan does significantly better than the EU. For business R&D expenditures Japan performs
over 50 percent above the EU-15 average. For more detailed figures see table 1 and 2 below.

�� 7+(������6800$5<�,1129$7,21�,1'(;

The Summary Innovation Index (SII) offers insight into the relative performances of
individual countries, bearing in mind that, let alone by their size, countries are not directly
comparable (hence the detailed analysis of “innovation paths” below and in the technical
papers). With new data from the Community Innovation Survey (CIS), the EIS 2003 again
includes an SII.15 However, there are marked differences in data availability across countries.
Data are missing for many indicators for the Acceding and Candidate countries, Switzerland,
the US and Japan. Therefore two synthesis indicators have been calculated. The SII-1 uses all
indicators and covers the EU-15 Member States, Iceland, Norway and Switzerland. The SII-2
uses only the twelve most widely available indicators16 but it covers all countries.
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14 Hence the focus of the Communication on “non-technical innovation”. For Finland and three other EU
countries the 2003 competitiveness report provides evidence on the close relationship between ICT-
linked organisational change and productivity growth.

15 The method of calculating the 2003 SII has been improved compared to the 2001 EIS. For a brief
explanation see Annex A.4, details in technical paper No 6. The new method does not influence the
ranking.

16 These are all five human resources indicators, all six knowledge creation indicators and ICT
expenditures. Full details are available in Technical Paper No 2.
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Both indicators position countries consistently but the SII-2 should be used with greater care,
due to its more limited database. Figure 2 shows the results for the 2003 SII-1. Finland and
Sweden have by far the highest SII-1 and are confirmed as the European innovation leaders.
Spain, Portugal and Greece show the weakest innovation performance. Compared to the 2001
SII, Germany and Italy show the strongest VKRUW�WHUP improvement, increasing respectively
from seventh to fifth and from thirteenth to eleventh position17.

Figure 3 graphs current performance on the SII-1 (vertical axis) against the PHGLXP�WHUP
trend performance18 (horizontal axis). Greece, Portugal and Spain are the best examples of
countries catching-up from low current values. Sweden, Finland and Iceland are moving
ahead, with above average current and trend performance. The Netherlands, France and
Germany are in danger of losing momentum. Although their current performance is above the
EU average, their average trends lag behind other countries. In comparison with the SII 2001,
Portugal shifted from a “falling behind” to a “catching up” situation.
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Figure 4 shows the SII-2 results for all countries19. Sweden and Finland, as in the more
detailed SII-1, are the innovation leaders within Europe. The “moving ahead” position of the
US and Japan analysed in chapter 2 is also confirmed by this analysis. Of note, several ACC
countries, such as the Czech Republic, Estonia, Slovenia and Hungary, perform remarkably
well. However, the overall positive “catching-up” picture for Acceding countries should not
hide the existence of serious problems. Even if most Acceding countries show a stronger
growth performance than the EU, a large part of this growth is due to the fact that for several

                                                

17 This improvement is not due to the changed methodology in calculating the SII. Germany’s rank
improvement is fully explained by the change in the set of indicators. Italy’s rank improvement is fully
explained by a real improvement as shown by a direct comparison between the 2001 SII and a 2003 SII
using only those indicators used in the 2001 EIS.

18 Trend calculations compare the latest available year with the average of three previous years after a one
year lag (see technical paper 6). All trend results are presented in tables F and G in the annex. Cf.
Annexes A.1 and A.2 for definitions of indicator trends and average country trend.

19 Switzerland and Malta are not included as these countries have less than 6 trend results.
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indicators these countries have started from very low starting values. Moreover, public and
private R&D spending is falling in several Acceding countries, even though current
performance is far below the EU-15 average. Consequently, the positive trends for the
Acceding countries may not be sustainable in the near future.

In the EU-15 the trend for employment in medium-high and high-tech manufacturing sectors
fell by 3.7%. This reflects the long-term decline in manufacturing employment. With an
increase in related employment in Hungary, Latvia, Slovenia, and Slovakia, part of the
decline in EU-15 may also be due to the transfer of certain high-tech production activities to
the Acceding countries. Acceding countries (and some of the “neighbouring” countries of the
EU) should continue to grasp this opportunity for upgrading their national innovation
systems. The 2003 competitiveness report elaborates on the Acceding countries’ current
dependence on FDI for growth that will eventually reach an upper limit, unless there is an
improvement in the innovative capabilities of domestic firms. These serious problems in the
innovation performance of the Acceding countries must be addressed.

�� ,1129$7,21�3(5)250$1&(�$1'�75(1'6�%<�&28175,(6

Table 1 offers more detailed analyses by indicators and countries. It identifies the three
leading EU Member States, the three leading Acceding and Candidate countries, the leading
Associate country and the results for the US and Japan. As expected, the Nordic countries of
Finland, Sweden and Denmark take up half of the leading slots. Of the larger EU countries,
Germany and the UK are ahead of France and Italy.20 Of note, the EU leaders are ahead of
the US for eight indicators and ahead of Japan for seven indicators.

As seen above, the Acceding and Candidate countries, as a group, lag behind the EU for
almost all indicators, although several of them perform above the EU average. For half of the
indicators, at least one ACC country is above the EU mean. This is true for all education
indicators, employment in medium/high-tech manufacturing, the percentage of SMEs
innovating in-house and involved in innovation co-operation, ICT expenditures, and high-
tech manufacturing value-added. The Czech Republic, Estonia, Hungary, Lithuania and
Slovenia are the most innovative Acceding countries21.

The Associate countries (Norway, Iceland and Switzerland) perform above the EU mean for
almost all indicators. For seven indicators, the best Associate country outperforms even the
EU leader: tertiary education, lifelong learning, public R&D, USPTO patents, SMEs
innovating in-house, internet access/use, and ICT expenditures.

Table 2 identifies the three EU trend leaders, the three ACC trend leaders and the AC trend
leader.22 Greece, Spain and Portugal all lead trends in at least five indicators23. Part of the
explanation for this is that they are improving from very low starting points.

                                                

20 The full ranking in descending order is: FI (19); SE (15); DE (9); DK (8); UK (6); NL, PT (both 4);
BE, ES, IT (all 3), EL, FR, IE (all 2); LU (1) and AT (0).

21 Data availability for the ACC countries is too different to give a reliable ranking for the number of
leading slots. Cf. Technical Paper No 1 for more details.

22 All trend results are presented in tables F and G in the annex.
23 The full ranking is: EL, PT (both 6); ES (5); DK, DE, IE (all 4); SE (3); LU, AT, FI (all 2); BE, IT, NL,

UK (all 1) and FR (0).
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7DEOH����,QQRYDWLRQ�OHDGHUV

No Indicator EU mean EU leaders ACC leaders AC leader US JP

1.1 S&E graduates / 20-29 years 11.3 21.7 (IE) 19.6 (FR) 19.5 (UK) 13.1 (LT) 8.2 (SI) 7.9 (BG) 9.1 (IS) 10.2 --

1.2 Population with tertiary education 21.5 32.4 (FI) 29.4 (UK) 28.1 (BE) 44.0 (LT) 29.6 (EE) 29.1 (CY) 34.2 (NO) 37.2 33.8

1.3 Participation in lifelong learning 8.4 22.3 (UK) 18.9 (FI) 18.4 (DK) 9.0 (SK) 8.4 (LV) 6.0 (CZ) 23.5 (IS) -- --

1.4 Employment in med/high-tech manufacturing 7.41 11.36 (DE) 7.39 (FI) 7.37 (IT) 9.28 (SI) 8.94 (CZ) 8.50 (HU) 7.75 (CH) -- --

1.5 Employment in high-tech services 3.57 5.23 (SE) 4.74 (DK) 4.74 (FI) 3.09 (CZ) 3.06 (MT) 3.06 (HU) 4.81 (IS) -- --

2.1 Public R&D / GDP 0.69 1.02 (FI) 0.96 (SE) 0.83 (NL) 0.69 (SI) 0.57 (HU) 0.53 (EE) 1.33 (IS) 0.76 0.81

2.2 Business R&D / GDP 1.30 3.31 (SE) 2.47 (FI) 1.76 (DE) 0.94 (SI) 0.78 (CZ) 0.45 (SK) 1.95 (CH) 2.04 2.28

2.3.1 High-tech EPO patents / population 31.6 136.1 (FI) 100.9 (SE) 68.8 (NL) 8.6 (SI) 4.3 (HU) 2.6 (CY) 49.6 (NO) 57.0 44.9

2.3.2 High-tech USPTO patents / population 12.4 47.3 (SE) 41.6 (FI) 22.7 (DK) 2.6 (MT) 0.6 (CY) 0.5 (SI) 21.5 (IS) 91.9 80.0

2.4.1 EPO patents / population 161.1 366.6 (SE) 337.8 (FI) 309.9 (DE) 40.7 (SI) 19.0 (HU) 14.5 (CY) 327.1 (CH) 169.8 174.7

2.4.2 USPTO patents / population 80.1 213.7 (SE) 156.1 (FI) 147.4 (DE) 13.1 (SI) 7.3 (HU) 5.1 (MT) 230.8 (CH) 322.5 265.2

3.1 SMEs innovating in-house – manufacturing a 37.4 55.1 (DE) 46.2 (BE) 42.5 (NL) 39.1 (EE) 26.0 (LT) 25.8 (CZ) 58.0 (CH) -- --

3.1 SMEs innovating in-house – services a 28.0 43.9 (DE) 39.6 (LU) 37.6 (PT) 33.5 (EE) 22.7 (CZ) 14.9 (LT) 50.1 (CH) -- --

3.2 Innovation co-operation – manufacturing SMEs a 9.4 22.0 (FI) 18.9 (DK) 14.1 (SE) 12.1 (LT) 11.8 (EE) 8.4 (SI) 13.0 (CH) -- --

3.2 Innovation co-operation – services SMEs a 7.1 18.3 (FI) 12.8 (SE) 12.7 (DK) 12.7 (LT) 11.6 (EE) 5.2 (CZ) 12.1 (NO) -- --

3.3 Innovation expenditures – manufacturing a 3.45 6.42 (SE) 4.92 (BE) 4.71 (DE) 8.80 (SK) 4.20 (SI) 3.65 (LV) 4.29 (CH) -- --

3.3 Innovation expenditures – services a 1.83 19.11 (SE) 2.66 (PT) 1.64 (DE) 7.50 (SK) 2.60 (SI) 1.66 (LV) 2.81 (CH) -- --

4.1 High-tech venture capital share 45.4 71.2 (IT) 70.7 (FR) 57.5 (FI) 17.5 (PL) 1.6 (HU) -- 59.4 (NO) -- --

4.2 Early stage venture capital / GDP 0.037 0.098 (SE) 0.087 (FI) 0.080 (DK) 0.019 (CZ) 0.018 (PL) 0.015 (HU) 0.048 (IS) 0.218 --

4.3.1 Sales ‘new to market’ products – manufacturing a 10.5 27.2 (FI) 18.7 (IT) 16.0 (PT) -- -- -- 4.6 (NO) -- --

4.3.1 Sales ‘new to market’ products – services a 7.4 17.9 (EL) 13.7 (ES) 12.2 (FI) -- -- -- 3.0 (NO) -- --

4.3.2 Sales ‘new to firm’ products – manufacturing a 28.6 40.3 (DE) 32.1 (SE) 31.1 (FI) -- -- -- 20.7 (CH) -- --

4.3.2 Sales ‘new to firm’ products – services a 18.8 37.1 (EL) 26.4 (ES) 23.7 (SE) -- -- -- 20.4 (CH) -- --

4.4 Internet access/use 0.51 0.97 (SE) 0.93 (DK) 0.76 (FI) 0.44 (MT) 0.33 (SI) 0.27 (CY) 1.00 (IS) 0.73 0.88

4.5 ICT expenditures / GDP 7.0 9.8 (SE) 8.6 (UK) 8.3 (NL) 9.6 (EE) 9.5 (CZ) 8.9 (HU) 10.2 (CH) 8.2 9.0

4.6 High-tech manufacturing value-added share 14.1 30.6 (IE) 24.9 (FI) 18.8 (UK) 22.4 (MT) 22.3 (LT) 15.9 (SI) 22.7 (CH) 23.0 18.7

4.7 Volatility rates – manufacturing 12.7 16.0 (UK) 14.2 (ES) 13.3 (PT) -- -- -- -- -- --

4.7 Volatility rates – services 16.6 20.4 (DK) 20.2 (UK) 18.5 (NL) -- -- -- -- -- --

a Only those countries for which CIS 3 results are available qualify as a potential leader. CIS 3 results for CZ, EE, LT, LV, SI and SK are non-harmonised and thus not directly comparable to those of the EU15, Iceland
and Norway. Cf. Technical Paper No 1 for more details.
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7DEOH����7UHQG�OHDGHUV

No Indicator
EU
mean

EU trend leaders ACC leaders AC leader US JP

1.1 S&E graduates / 20-29 years 9.1 46.5 (SE) 35.1 (ES) 33.3 (PT) 153.8 (MT) 71.1 (EE) 63.2 (PL) 67.4 (CH) -3.3 --

1.2
Population with tertiary
education

3.3 18.5 (AT) 16.3 (IE) 15.4 (ES) 21.0 (CY) 14.9 (BG) 14.8 (TR) 14.2 (NO) 6.1 9.9

1.3
Participation in lifelong
learning

0.6 16.9 (NL) 10.7 (UK) 9.1 (EL) 29.8 (CY) 22.2 (RO) 21.4 (SI) 11.9 (IS) -- --

1.4
Employment in med/high-tech
manufacturing

-3.7 15.6 (LU) 3.0 (DE) 2.1 (FI) 154.8 (LV) 20.0 (SK) 8.1 (SI) 20.9 (IS) -- --

1.5
Employment in high-tech
services

11.5 30.9 (AT) 18.3 (DE) 17.9 (ES) 21.5 (CY) 7.5 (LV) 7.4 (HU) 17.3 (IS) -- --

2.1 Public R&D / GDP 2.0 34.0 (EL) 8.6 (ES) 7.6 (PT) 42.0 (RO) 36.5 (HU) 17.4 (CZ) 5.3 (IS) 13.4 -2.8

2.2 Business R&D / GDP 4.8 73.7 (PT) 46.0 (EL) 28.4 (DK) 119.4 (LT) 85.8 (TR) 82.4 (LV) 55.2 (IS) 2.7 10.1

2.3.1
High-tech EPO patents /
population

63.6 241.1 (EL) 173.9 (IE) 96.9 (PT) 309.3 (SI) 286.9 (CY) 226.0 (HU) 294.7 (NO) 76.6 52.1

2.3.2
High-tech USPTO patents /
population

43.9 116.4 (ES) 95.7 (SE) 77.1 (DK) -- -- -- 94.6 (NO) 41.9 21.6

2.4.1 EPO patents / population 25.3 70.3 (PT) 52.1 (IE) 39.9 (DK) 99.3 (EE) 93.8 (SI) 93.5 (LT) 151.6 (NO) 30.9 41.8

2.4.2 USPTO patents / population 28.1 90.7 (PT) 68.7 (LU) 66.7 (IE) 534.4 (EE) 284.8 (MT) 126.1 (TR) 178.1 (IS) 13.3 16.2

4.2
Early stage venture capital /
GDP

10.4 531.6 (DK) 85.1 (SE) 83.3 (EL) -- -- -- 76.0 (NO) 188.7 --

4.5 ICT expenditures / GDP 15.5 21.2 (EL) 18.3 (DE) 17.8 (IT) 40.5 (PL) 38.9 (SK) 34.7 (RO) 18.6 (CH) 4.9 14.7

4.6
High-tech manufacturing
value-added share

12.0 19.1 (FI) 17.6 (DE) 16.0 (BE) 30.6 (TR) 27.0 (BG) 18.3 (HU) 9.0 (NO) 7.0 12.0

The calculation method for trends is described in annex A.3.
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For the ACC, three countries are leading in three indicators and five countries leading in two
indicators24. Slovenia, Cyprus, Hungary and Turkey are trend leaders in four indicators each.
The Associate countries show an above EU trend performance in almost all indicators.
Iceland shows an increase of over 100% in USPTO patents (due to a highly specialised
“niche” strategy focused on biotechnology innovation) and Norway in both EPO patent
indicators. Trend leadership is almost equally shared by Iceland and Norway, and for five
indicators at least one Associate country is growing faster than the EU trend leader.

�� 5(/$7,9(�675(1*7+6�$1'�:($.1(66(6

Table 3 summarises the relative strengths and weaknesses of each country. The results are
limited to a maximum of the three best and three weakest values of current indicators or
trends25. This extensive identification of relative strengths and weaknesses is offered to
support Member States with the definition of national objectives (see reference to Council
request in the introductory chapter above). More details can be found in technical paper 2.

7DEOH����5HODWLYH�VWUHQJWKV�DQG�ZHDNQHVVHV

&RXQWU\ 0DMRU�UHODWLYH�VWUHQJWKV 0DMRU�UHODWLYH�ZHDNQHVVHV
%HOJLXP Current and trend for tertiary education (1.2; trend

for lifelong learning (1.3); innovation expenditures
in manufacturing (3.3)

Trend for EPO hi-tech patents (2.3.1); innovation
expenditures in services (3.3); trend for early-stage
venture capital (4.2)

'HQPDUN Current lifelong learning (1.3); current and trend for
USPTO hi-tech patents (2.3.2); current and trend for
early-stage venture capital (4.2)

Trend for lifelong learning (1.3); SME’s innovating
in-house (3.1); innovation expenditures (3.3)

*HUPDQ\ Current and trend for med/hi-tech manufacturing
employment (1.4); current EPO hi-tech patents
(2.3.1); current patents (2.4.1 and 2.4.2)

Trend for education (1.1 and 1.2); current education
(1.1 and 1.3); sales of new-to-market products in
manufacturing (4.3.1)

*UHHFH Trend for public and business R&D (2.1 and 2.2);
trend for EPO hi-tech patents (2.3.1); sales of new-
to-market products in manufacturing (4.3.1)

Current hi-tech patents (2.3.1 and 2.3.2); current
patents (2.4.1 and 2.4.2); internet access/use (4.4)

6SDLQ Trend for education (1.1 and 1.2); trend for public
and business R&D (2.1 and 2.2); trend for USPTO
hi-tech patents (2.3.2); sales of new-to-market
products in manufacturing (4.3.1)

Current hi-tech patents (2.3.1 and 2.3.2); current
patents (2.4.1 and 2.4.2); trend for manufacturing
hi-tech value-added (4.6)

)UDQFH Current S&E graduates (1.1); trend for tertiary
education (1.2); hi-tech venture capital (4.1)

Current lifelong learning (1.3); trend for USPTO hi-
tech patents (2.3.2); sales of new-to-market products
(4.3.1)

,UHODQG Trend for tertiary education (1.2); trend for EPO hi-
tech patents (2.3.1); current manufacturing hi-tech
value-added (4.6)

Current and trend for USPTO hi-tech patents
(2.3.2); trend for early-stage venture capital (4.2);
trend for ICT expenditures (4.5)

,WDO\ Trend for education (1.1 and 1.2); hi-tech venture
capital (4.1); sales of new-to-market products
(4.3.1)

Trend for lifelong learning (1.3); current and trend
for EPO and USPTO hi-tech patents (2.3.1 and
2.3.2); innovation co-operation (3.2)

/X[HPERXUJ Trend for S&E graduates (1.1); trend for med/hi-
tech manufacturing employment (1.4); current and
trend for USPTO patents (2.4.2)

Current S&E graduates (1.1); current public R&D
(2.1); current manufacturing hi-tech value-added
(4.6)

1HWKHUODQGV Trend for tertiary education (1.2); current and trend
for lifelong learning (1.3); current hi-tech patents
(2.3.1 and 2.3.2)

Current S&E graduates (1.1); trend for USPTO hi-
tech patents (2.3.2); innovation expenditures in
services (3.3); trend for early-stage venture capital
(4.2)

                                                

24 The full ranking is: CY, HU, SI, TR (all 4); EE , LV, RO (all 3); BG, LT, MT, PL, SK (all 2) and CZ
(1).

25 Only current indicator values and trend results more than 20% above or below the EU mean are taken
into account. These are then ranked in descending/ascending order to determine the three best or worst
performing indicators. For determining best and worst trends, trend results have first been re-scaled (cf.
Technical Paper No 6 for definitions and Technical Paper No 2 for full results).
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&RXQWU\ 0DMRU�UHODWLYH�VWUHQJWKV 0DMRU�UHODWLYH�ZHDNQHVVHV
$XVWULD Trend for tertiary education (1.2); trend for USPTO

hi-tech patents (2.3.2); trend for early-stage venture
capital (4.2)

Trend for lifelong learning (1.3); early stage venture
capital (4.2); trend for manufacturing hi-tech value-
added (4.6)

3RUWXJDO Trend for S&E graduates (1.1); trend for business
R&D (2.2); trend for patents (2.4.1 and 2.4.2)

Current business R&D (2.2); current hi-tech patents
(2.3.1 and 2.3.2); current patents (2.4.1 and 2.4.2)

)LQODQG Current hi-tech patents (2.3.1 and 2.3.2); innovation
co-operation (3.2); sales of new-to-market products
in manufacturing (4.3.1)

Trend for EPO hi-tech patents (2.3.1); innovation
expenditures in services (3.3); trend for ICT
expenditures (4.5)

6ZHGHQ Current hi-tech patents (2.3.1 and 2.3.2); current
patents (2.4.1 and 2.4.2); innovation expenditures in
services (3.3); current and trend for early-stage
venture capital (4.2)

Trend for tertiary education (1.2); trend for med/hi-
tech manufacturing employment (1.4); sales of new-
to-market products in manufacturing (4.3.1); trend
for manufacturing hi-tech value-added (4.6)

8QLWHG
.LQJGRP

Current and trend for education (1.1 and 1.3); trend
for EPO hi-tech patents (2.3.1); trend for early-stage
venture capital (4.2)

Trend for med/hi-tech manufacturing employment
(1.4); trend for USPTO hi-tech patents (2.3.2);
SME’s innovating in-house (3.1)

6ZLW]HUODQG Trend for S&E graduates (1.1); current lifelong
learning (1.3); current patents (2.4.1 and 2.4.2)

Current S&E graduates (1.1); trend for public R&D
(2.2); trend for USPTO hi-tech patents (2.3.2)

,FHODQG Current lifelong learning (1.3); trend for business
R&D (2.2); trend for USPTO hi-tech patents (2.3.2)

Current med/hi-tech manufacturing employment
(1.4); trend for early-stage venture capital (4.2);
sales of new-to-market and new-to-firm products
(4.3.1 and 4.3.2)

1RUZD\ Current and trend for tertiary education (1.2);
current and trend for all EPO patents (2.3.1 and
2.4.1); trend for USPTO hi-tech patents (2.4.1)

Trend for public R&D (2.1); sales of new-to-market
products (4.3.1); trend for ICT expenditures (4.5);
current manufacturing hi-tech value-added (4.6)

%XOJDULD Trend for education (1.1 and 1.2); trend for
manufacturing hi-tech value-added (4.6)

Current business R&D (2.2); current hi-tech patents
(2.3.1 and 2.3.2); current and trend for patents (2.4.1
and 2.4.2)

&\SUXV Trend for education (1.2 and 1.3); trend for EPO hi-
tech patents (2.3.1); trend for patents (2.4.1 and
2.4.2)

Current med/hi-tech manufacturing employment
(1.4); current business R&D (2.2); all current
patents (2.3.1, 2.3.2, 2.4.1 and 2.4.2)

&]HFK
5HSXEOLF

Trend for education (1.1 and 1.2); trend for public
R&D (2.1); current and trend for ICT expenditures
(4.5)

Current and trend for EPO hi-tech patents (2.3.1);
current patents (2.4.1 and 2.4.2)

(VWRQLD Trend for S&E graduates (1.1); trend for business
R&D (2.2); trend for EPO hi-tech patents (2.3.1);
trend for patents (2.4.1 and 2.4.2)

Trend for lifelong learning (1.3); current EPO hi-
tech patents (2.3.1); current patents (2.4.1 and 2.4.2)

+XQJDU\ Trend for R&D expenditures (2.1 and 2.2); trend for
EPO hi-tech patents (2.3.1); current and trend for
ICT expenditures (4.5)

Trend for S&E graduates (1.1); USPTO hi-tech
patents (2.3.2); hi-tech venture capital (4.1); internet
access/use (4.4)

/LWKXDQLD Current education (1.1 and 1.2); trend for business
R&D (2.2); trend for EPO patents (2.4.1)

Trend for med/hi-tech employment (1.4 and 1.5); all
current patents (2.3.1, 2.3.2, 2.4.1 and 2.4.2);
internet access/use (4.4)

/DWYLD Trend for med/hi-tech manufacturing employment
(1.4); trend for business R&D (2.2); trend for EPO
patents (2.4.1)

Current EPO hi-tech patents (2.3.1); current and
trend for USPTO patents (2.4.2); internet access/use
(4.4)

0DOWD Trend for S&E graduates (1.1); trend for USPTO
patents (2.4.2); internet access/use (4.4)

Current S&E graduates (1.1); current and trend for
EPO hi-tech patents (2.3.1); current patents (2.4.1
and 2.4.2)

3RODQG Trend for education (1.1 and 1.2); trend for EPO
patents (2.4.1); trend for ICT expenditures (4.5)

All current patents (2.3.1, 2.3.2, 2.4.1 and 2.4.2);
internet access/use (4.4)

5RPDQLD Trend for education (1.2 and 1.3); trend for public
R&D (2.1); trend for USPTO patents (2.4.2)

Trend for business R&D (2.2); all current patents
(2.3.1, 2.3.2, 2.4.1 and 2.4.2)

6ORYHQLD Trend for lifelong learning (1.3); current and trend
for med/hi-tech manufacturing employment (1.4);
trend for all EPO patents (2.3.1 and 2.4.1)

Trend for tertiary education (1.2); current USPTO
hi-tech patents (2.4.2); SME’s innovating in-house
in services (3.1)

6ORYDNLD Trend for S&E graduates (1.1); trend for EPO hi-
tech patents (2.3.1); innovation expenditures (3.3)

Trend for public R&D (2.1); current USPTO hi-tech
patents (2.3.2); current and trend for USPTO patents
(2.4.2)

7XUNH\ Trend for tertiary education (1.2); trend for business
R&D (2.2); trend for USPTO patents (2.4.2)

Current med/hi-tech manufacturing employment
(1.4); all current patents (2.3.1, 2.3.2, 2.4.1 and
2.4.2)
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As last year, only a reduced number of indicators are available at the regional level.26

Compared to the 2002 EIS the regional analysis includes more indicators for diffusion-based
innovation, although the analysis is still biased towards R&D-based innovation.

7DEOH����/HDGLQJ�LQQRYDWLRQ�UHJLRQV�SHU�FRXQWU\

�&RXQWU\
1R�RI
UHJLRQV

��UHJLRQV
!�FRXQWU\
PHDQ

/HDGLQJ�UHJLRQV��56,,�

 Austria 9 11% Wien (.57) Steiermark (0.43) Tirol (0.40)

 Belgium 3 67% Brussels (.42) Vlaams Gewest (.41) Région Wallonne (.34)

 Germany 40 33% Oberbayern (.91) Stuttgart (.79) Karlsruhe (.73)

 Greece 13 15% Attiki (.21)
Kentriki Makedonia

(.15)
Voreio Aigaio (.09)

 Spain 18 28%
Comunidad De Madrid

(.45)
País Vasco (.38)

Comunidad Foral De
Navarra (.37)

 France 23 13% Île de France (.64) Midi-Pyrénées (.49) Rhône-Alpes (.45)

 Finland 6 17%
Uusimaa (suuralue)

(.95)
Etelä-Suomi (.63) Pohjois-Suomi (.62)

 Ireland 2 50%
Southern and Eastern

(.48)
Border, Midland and

Western (.31)

 Italy 20 25% Lazio (.40) Piemonte (.37)
 Friuli-Venezia Giulia

(.36)

 Netherlands 12 33% Noord-Brabant (.80) Flevoland (.64) Utecht (.57)

 Portugal 7 14%
Lisboa e Vale do Tejo

(.21)
Centro (.14) Alentejo (.12)

 Sweden 8 50% Stockholm (1.00) Västsverige (.77) Sydsverige (.75)

 United
Kingdom

12 33% South East (.73) Eastern (.68) South West (.59)

The calculation of a “5HJLRQDO� 6XPPDU\� ,QQRYDWLRQ� ,QGH[´� �56,,�27 shows that, in most
countries, less than one third of the regions performs above the country mean. This confirms

                                                

26 These are the following 13 indicators: Population with tertiary education, lifelong learning,
employment in medium/high-tech manufacturing, employment in high-tech services, public R&D
expenditures, business R&D expenditures, EPO high-tech patent applications, all EPO patent
applications, and five indicators using CIS-2 data: the share of innovative enterprises in both
manufacturing and services, innovation expenditures as a percentage of turnover in both manufacturing
and services, and the share of sales of new-to-the-firm products in manufacturing. For most countries
data at NUTS2 have been used. Because of data limitations the analysis is limited to NUTS1 for
Belgium and the UK. The ACC and Associate countries are not included in the regional analysis. For
full details see Technical Paper No 3.
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that national innovative capabilities tend to be concentrated in a few regions. The leading
innovative regions in the EU are Stockholm and Västsverige (SE), Uusimaa (FI), Oberbayern
and Stuttgart (DE) and Noord-Brabant (NL).

Table 4 shows the leading regions for each Member State. The bias towards R&D-based
innovation due to the availability of regional indicators could explain why regions with high
diffusion-oriented innovation capabilities such as Emilia-Romagna or others are not among
the leaders. Correlation analyses demonstrate a positive relationship between a region’s
innovative performance, measured by its RSII, and per capita income. However, the analysis
of statistical similarities between regions identified two different types of leading regions.
The first includes three regions with the best-educated workforce and a relative orientation
towards services: Uusimaa (FI), Stockholm and Sydsverige (SE). This group has the highest
per capita income of all innovation leaders. The second group includes three regions with the
best patent performance and a relative orientation towards manufacturing: Stuttgart,
Oberbayern (DE) and Noord-Brabant (NL)28. The per capita income of this group is above
average but below that of the first group.

�� 1$7,21$/�,1129$7,21�³3$7+6´

In 2001 the EIS stated that both the need and the conditions for transnational policy learning
in the EU are exceptional, due to the strong differences in national innovation performances
and the existence of world innovation leaders in the EU. But the 2001 EIS underlined also
that ́ FRS\LQJ�SROLFLHV�RI�WKH�OHDGHUV�ZRXOG�EH�D�PLVXVH�RI�WKH�VFRUHERDUG��WKHUH�LV�QR�³RQH
EHVW� ZD\´� LQ� LQQRYDWLRQ� SROLF\�� $� EHWWHU� XQGHUVWDQGLQJ� RI� WKH� H[LVWLQJ� ³SDWKV´�� WKHLU
SULRULWLHV� DQG� LQWHUQDO� ORJLF� LV� QHFHVVDU\�� 7R� FRPSDUH� LQQRYDWLRQ� SHUIRUPDQFHV� DQG�� HYHQ
PRUH�� WR� DVVHVV� WKH� WUDQVIHUDELOLW\� RI� ³JRRG� SUDFWLFHV´�� LW� LV� HVVHQWLDO� WR� XQGHUVWDQG� WKH
VSHFLILF�HQYLURQPHQWV�EHKLQG�WKHVH�SHUIRUPDQFHV�DQG�SROLF\�SUDFWLFHV�´

The recent Council conclusions confirmed that more target setting should take place at the
national level. The Council also insisted that this would require a deeper understanding of the
Member States of the “VSHFLILFLW\� RI� WKHLU� UHVSHFWLYH� LQQRYDWLRQ� V\VWHPV�� DQG� YLHZV� RI� WKH
PRVW� DSSURSULDWH� URXWH� WR� DFKLHYLQJ� LPSURYHG� LQQRYDWLRQ� SHUIRUPDQFH´� Making progress
with a better understanding of national innovation “paths” has therefore been one of the
priorities under the Trend Chart. Since 2001, new research under the Trend Chart has been
focusing on a number of issues: the importance of innovation in services, the link between
innovation and per capita income, innovation as an R&D-based versus diffusion-based
process, and the general background conditions that influence national innovation systems.

���� ,QQRYDWLRQ�YV�*'3

Innovation is regarded as one of the key drivers of economic welfare. Figure 5 suggests a
weak positive correlation between the SII-2 and per capita GDP (in PPS29) in 200230.

                                                                                                                                                       

27 See calculations in Technical Paper 3. The RSII is calculated using re-scaled values of the indicators.
Direct comparisons with the 2002 RSII are therefore not possible.

28 For full details and definitions see Technical Paper No 3: Regional innovation performances.
29 Purchasing Power Standards.
30 This positive correlation is quite sensitive to the choice of countries. For example, a similar graph for

the Member States only would not show this correlation. This problem is similar to that discussed in
the background paper for the February 2003 Trend Chart workshop "The Future of the Innovation
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However, Figure 5 also clearly shows that LQQRYDWLRQ�LV�QRW�WKH�RQO\�ZD\�WR�DFKLHYH�KLJK�SHU
FDSLWD�LQFRPH levels. Luxembourg shows the potential of a niche specialization in financial
services and Norway benefits from the existence of vast natural resources. Similarly, a high
SII does not always guarantee a high per capita income level as shown by Finland, Sweden
and Japan. A similar exercise using levels of labour productivity per employee confirms these
conclusions31.

)LJXUH����:HDN�FRUUHODWLRQ�RI�LQQRYDWLRQ�DQG�SHU�FDSLWD�*'3

FIBE

FR

NL

DK

DE UK

IE

AT
IT

ESPT

EL

LU

SE

IS

NO

HU

EE

CZ
CY

SK

BG
TR RO

PL LT

LV

SI

MT

JP

US

0

20

40

60

80

100

120

140

160

180

200

0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90
6,,��

�
�
�
�
�3
H
U�
F
D
S
LW
D
�*
'
3
��
(
8
�
�
 
�
�
�
�

���� ,QQRYDWLRQ�LQ�VHUYLFHV

The importance of services to overall value-added and employment is an indicator for
economic progress and the overall shape of any national innovation system. The relative
contribution of services to business R&D is another discriminator. In many EU countries,
increasing R&D expenditure in services has driven growth in business R&D as a whole. For
the EU the share of services in business R&D has increased from 8% in 1992 to 13% in 1999.
In the US services take up an even bigger share of business R&D, increasing from 24% in
1992 to 34% in 2000. Japan presents a contrasting picture with services accounting for 0.2%
of R&D in 1992 and a 2% share in 2000.

The latest Community Innovation Survey made valuable new data available on innovation in
the service sector. This opened the way to extending research into comparing innovativeness
in the service and the manufacturing sectors. Figure 6 demonstrates differences between
innovativeness in manufacturing and in services for fourteen EU countries and the three

                                                                                                                                                       

Scoreboard". Porter and Stern (“National Innovative Capacity”, 2002) correlated an index of national
innovative capacity against per capita GDP in 2000. There is a strong positive correlation (R2 = 0.83)
when about 70 countries, including many developing countries, are entered into the correlation along
with the OECD countries. However, there is only a very weak relationship (R2 = 0.05) between per
capita GDP and innovative capacity among high-income OECD countries. If the US is excluded, the
relationship is negative (R2 = -0.12).

31 Similar exercises using relative growth rates of per capita GDP show no relation at all between the
level of the SII and relative economic growth.
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Associate countries32. The vertical axis gives a composite index for services and the
horizontal axis gives the index for manufacturing. Both use re-scaled data for eight
indicators33. Countries above the dotted line perform relatively better in services, those below
perform relatively better in manufacturing. Of note, there is a positive correlation between
performance in manufacturing and services. This is probably due to spillovers in knowledge
and expertise between these major sector groups. However, there is a clear difference
between countries that build their innovation performance mainly on services (Sweden and
Greece) while others, such as Germany and Italy, perform best in manufacturing.
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���� ,QQRYDWLRQ�LQ�KLJK��PHGLXP�DQG�ORZ�WHFK�VHFWRUV

The EIS has been designed with a strong focus on innovation in high-tech sectors. Although
these sectors are very important engines of technological innovation, they are only a
relatively small part of the economy as measured in their contribution to GDP and total
employment. The larger share of low and medium-tech sectors in the economy and the fact
that these sectors are important users of new technologies merits a closer look at their
innovation performance. This could help national policy makers with focusing their
innovation strategies on existing strengths and overcome areas of weakness.

Technical Paper 4 evaluates the innovative performance of four broadly-defined
manufacturing sectors; high, medium-high, medium-low, and low technology. The work is
largely exploratory and dependent on the availability of data at the sector level. For these
reasons the analyses are mostly limited to the EU Member States. The paper calculates a
Sectoral Performance Index (SPI) for each of the four manufacturing sectors. The SPI uses up
to ten innovation indicators, of which eight are equivalent to EIS indicators. The indicators

                                                

32 For Ireland available data is insufficient for analysing differences between manufacturing and services.
33 For manufacturing these are indicators: 1.4, 2.2.1 (manufacturing R&D expenditures) and the

manufacturing sub-indicators of 3.1, 3.2, 3.3, 4.3.1, 4.3.2 and 4.7. For services these are indicators: 1.5,
2.2.2 (services R&D expenditures) and the services sub-indicators of 3.1, 3.2, 3.3, 4.3.1, 4.3.2 and 4.7.
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cover knowledge creation, the transmission and diffusion of knowledge, and innovation
outputs34. The SPI also includes two indicators that capture the productivity enhancing effect
of innovation: total investment per employee, and value-added per employee. Unfortunately,
no indicators are available for human resources at the sector level.

The method permits two types of comparisons: across countries for the same sector, and
across sectors within the same country. The latter can identify areas of sectoral specialisation
in innovation within each country. Cross-country comparisons must be treated cautiously
because the number of available indicators varies between Member States.

In general, countries that do well on the EIS, such as Finland and Sweden, tend to do well in
all four manufacturing sectors. The reason for this effect is unknown, but a plausible
explanation is that there is a faster rate of diffusion and adoption of new ideas in countries
with innovative high and medium-high technology sectors. Some countries also show
remarkably high innovation performances in certain sectors, such as Austria and Greece for
medium-low technology and France for medium-high technology.

���� 5	'�EDVHG�YV�GLIIXVLRQ�EDVHG�LQQRYDWLRQ

Countries differ in their relative performance in “R&D based” innovation versus “diffusion-
based” innovation. Larger and economically more developed countries might do better on
R&D-based innovation as they can benefit from economies of scale in R&D. Smaller or
economically less developed countries might perform better on the diffusion of innovation.

Countries performing well in diffusion may have a lower SII due to the fact that the SII gives
a greater emphasis to R&D-based innovation35. Two separate composite indices were
constructed to explore possible differences between countries.

The R&D-based innovation index36 and the diffusion innovation index37 are shown in Figure
7, which suggests that, with some notable exceptions, countries ranking high on R&D-based
innovation will also rank high on their overall SII score. Most of the ACC countries are doing

                                                

34 The eight EIS indicators include business R&D expenditures, EPO and USPTO patenting, SMEs
innovating in-house, SMEs involved in innovation co-operation, total innovation expenditures, sales of
new-to-the-firm products, and sales of new-to-the-market products.

35 The number of indicators related to R&D-creation is about twice the number of indicators related to
diffusion.

36 The R&D-based innovation index includes the following indicators (weight in brackets): S&E
graduates (1), med/hi-tech manufacturing employment (1), hi-tech services employment (1), public
R&D (1), business R&D (1), hi-tech patents (0.5 for EPO and 0.5 for USPTO), all patents (0.5 for EPO
and 0.5 for USPTO), SMEs innovating in-house (0.5 for manufacturing and 0.5 for services), SMEs
involved in innovation co-operation (0.25 for manufacturing and 0.25 for services), innovation
expenditures (0.25 for manufacturing and 0.25 for services), hi-tech venture capital (1), early-stage
venture capital (1), sales of new-to-market products (0.5 for manufacturing and 0.5 for services) and
the share of hi-tech manufacturing value-added (1).

37 The diffusion innovation index includes the following indicators (weight in brackets): population with
tertiary education (1), lifelong learning (1), SMEs involved in innovation co-operation (0.25 for
manufacturing and 0.25 for services), innovation expenditures (0.25 for manufacturing and 0.25 for
services), sales of new-to-firm products (0.5 for manufacturing and 0.5 for services), internet
access/use (1), ICT expenditures (1) and volatility rates (0.5 for manufacturing and 0.5 for services).
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much better on the diffusion than on the creation of innovation. Of the ACC leaders, only
Slovenia does relatively better on the creation of innovation38.
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Any national innovation system (NIS) is characterised by a huge number of parameters that
influence innovative capabilities. These include structural, economic characteristics, such as
the distribution of economic activity by sector, or the economic weight of SMEs within the
economy. Socio-cultural and institutional (SCI) conditions may also influence innovation
capabilities. They could encourage individuals, entrepreneurs and employees to actively look
for opportunities for innovation, and to acquire the tools to successfully implement them. In
their entirety, these parameters could influence the innovation trajectory open to a country
and consequently the most appropriate policy options.

Among the wide range of possible indicators, preliminary research identified 9 structural
indicators and 14 SCI indicators39. The structural indicators measure demand for innovative
products, industry structure, and the openness of the economy. There are six categories of
SCI indicators: the financial system, social creativity, social equity, the labour market system,
entrepreneurial attitudes, and social capital.

                                                

38 One should keep in mind that the results for the US, Japan, Switzerland and the ACC countries are less
reliable than those for the EU Member States as due to limited data availability less indicators could be
used for creating the R&D-based composite innovation index and the innovation diffusion composite
index. Both indexes are similar to SII-2 as they only cover twelve indicators, with an even stronger
focus on ‘creation indicators’ than in the Member States analysis. Cf. Technical Paper No 6 for more
details.

39 Technical paper No 5 provides the details of this exploratory research.



23

Figure 8 gives an example for the type of data used under the ongoing research for relevant
context indicators. The diagram presents time-to-takeoff in years (average time between
product introduction on the national market and sales take-off). Countries are ordered by
increasing time-to-takeoff. The shorter the time-to-takeoff, the faster consumers accept
innovative products. The research covered the adoption of 10 different consumer durables in
16 European countries with time series going back to 1950 in certain cases.
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Source: Tellis, G.J., Stremersch S., Yin E. (2003), The international take-off of new products: the role of
economics, culture and country innovativeness, 0DUNHWLQJ�6FLHQFH 22: 188-208.

The response times of national markets to innovative products are considerably different and
it is striking to see that, for this typical diffusion indicator, the Nordic countries form a
distinct group of leaders similar to the indicators for R&D based innovation. There are many
possible reasons for this: one of them could be that “innovativeness” is a pervasive cultural
phenomenon. Obviously, income and product specific factors are also of influence.

As mentioned in the recent Communication of the Commission on innovation policy,
different countries can be “lead markets” for different products. The identification of
potential EU synergies coming from this phenomenon will require more in-depth research
along the above lines. In the future, the analyses of context indicators could also assist policy
makers in transnational learning. For example, policy makers could look first at policy
solutions that have been developed in other countries with similar structural or SCI
conditions.
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Table A: European Innovation Scoreboard 2003 – Indicators and Sources

Table B: European Innovation Scoreboard 2003 – Member States, US and Japan

Table C: European Innovation Scoreboard 2003 – Associate, Acceding and Candidate countries

Table D: European Innovation Scoreboard 2003 – Most recent years used (Member States, US and Japan)

Table E: European Innovation Scoreboard 2003 – Most recent years used (Associate, Acceding and Candidate countries)

Table F: European Innovation Scoreboard 2003 – Trends (Member States, US and Japan)

Table G: European Innovation Scoreboard 2003 – Trends (Associate, Acceding and Candidate countries)
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$QQH[�7DEOH�$��(XURSHDQ�,QQRYDWLRQ�6FRUHERDUG������±�,QGLFDWRUV�DQG�6RXUFHV

No Short definition of indicator / Source 2002 EIS Notes

1. Human resources

1.1 S&E graduates (‰ of 20 – 29 years age class) / EUROSTAT: Education statistics Identical Structural indicator II.4.1

1.2 Population with tertiary education (% of 25 – 64 years age class) / EUROSTAT (LFS) Identical Included in SIS

1.3 Participation in life-long learning (% of 25 – 64 years age class) / EUROSTAT (LFS) Identical Structural indicator I.5.1; Included in SIS

1.4 Employment in medium-high and high-tech manufacturing (% of total workforce) / EUROSTAT (LFS) Identical

1.5 Employment in high-tech services (% of total workforce) / EUROSTAT (LFS) Identical

2. Knowledge creation

2.1 Public R&D expenditures (GERD – BERD) (% of GDP) / EUROSTAT: R&D statistics; OECD Identical Same as SEC(2003) 489 ind. 1&3

2.2 Business expenditures on R&D (BERD) (% of GDP) / EUROSTAT: R&D statistics; OECD Identical Same as SEC(2003) 489 ind. 1&3; Incl. in SIS

2.3.1 EPO high-tech patent applications (per million population) / EUROSTAT Identical SEC(2003) 489 indicator 13

2.3.2 USPTO high-tech patent applications (per million population) / USPTO Identical SEC(2003) 489 indicator 13

2.4.1 EPO patent applications (per million population) / EUROSTAT New Str. ind. II.5.1; SEC(2003) 489 ind. 12; Incl. in SIS

2.4.2 USPTO patents granted (per million population) / EUROSTAT New Str. ind. II.5.2; SEC(2003) 489 ind. 12; Incl. in SIS

3. Transmission and application of knowledge

3.1 SMEs innovating in-house (% of manufacturing SMEs and % of services SMEs) / EUROSTAT: CIS Extended SEC(2003) 489 indicator 17; Included in SIS

3.2 SMEs involved in innovation co-operation (% of manuf. SMEs and % of services SMEs) / EUROSTAT: CIS Extended SEC(2003) 489 indicator 18; Included in SIS

3.3 Innovation expenditures (% of all turnover in manufacturing and % of all turnover in services) / EUROSTAT: CIS Extended SEC(2003) 489 indicator 16; Included in SIS
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No Short definition of indicator / Source 2002 EIS Notes

4. Innovation finance, output and markets

4.1 Share of high-tech venture capital investment / EVCA Adapted SEC(2003) 489 indicator 15 EXW���\HDU�DYHUDJH

4.2 Share of early stage venture capital in GDP / EUROSTAT New
Structural indicator II.6.1; SEC(2003) 489 indicator
14 EXW���\HDU�DYHUDJH

4.3.1
Sales of ‘new to market’ products (% of all turnover in manufacturing and % of all turnover in services) /
EUROSTAT: CIS

Extended Included in SIS

4.3.2
Sales of ‘new to the firm but not new to the market’ products (% of all turnover in manufacturing and % of all
turnover in services) / EUROSTAT: CIS

New Included in SIS

4.4 Internet access/use / EUROSTAT Extended
&RPSRVLWH� LQGLFDWRU using a.o. Structural indicator
II.3.1

4.5 ICT expenditures (% of GDP) / EUROSTAT Identical Structural indicator II.7.1 + II.7.2

4.6 Share of manufacturing value-added in high-tech sectors / EUROSTAT: SBS Adapted Includes also NACE 33.

4.7 Volatility-rates of SMEs (% of manufacturing SMEs and % of services SMEs) / EUROSTAT: BDS New

1 SEC(2003) 489: Commission Staff Working Paper “Investing in Research: an Action Plan for Europe”, Brussels, April 30, 2003; 2 SIS: Sectoral Innovation Scoreboard.
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$QQH[�7DEOH�%��(XURSHDQ�,QQRYDWLRQ�6FRUHERDUG������±�0HPEHU�6WDWHV��86�DQG�-DSDQ��

EU15 2 BE DK DE EL ES FR IE IT LU NL AT PT FI SE UK US JP

1.1 S&E grads 11.3 10.1 11.1 8.0 -- 11.3 19.6 21.7 5.7 1.8 6.1 7.2 6.4 16.0 12.4 19.5 10.2 --

1.2 Work pop w 3rd educ 21.5 28.1 27.4 22.3 17.6 24.4 23.5 25.4 10.4 18.6 24.9 16.9 9.4 32.4 26.4 29.4 37.2 33.8

1.3 Lifelong learning 8.4 6.5 18.4 5.2 1.2 5.0 2.7 7.7 4.6 5.3 16.4 7.5 2.9 18.9 18.4 22.3 -- --

1.4 Emp h-tech manuf 7.41 6.59 6.33 11.36 2.20 5.35 6.82 6.89 7.37 2.03 4.49 6.59 3.33 7.39 7.28 6.72 -- --

1.5 Emp h-tech services 3.57 3.77 4.74 3.33 1.76 2.50 4.06 4.30 3.02 2.66 4.40 3.47 1.45 4.74 5.23 4.47 -- --

2.1 Public R&D exp 0.69 0.57 0.75 0.73 0.48 0.46 0.83 0.37 0.54 0.13 0.83 0.65 0.57 1.02 0.96 0.65 0.76 0.81

2.2 Business R&D exp 1.30 1.60 1.65 1.76 0.19 0.50 1.37 0.87 0.56 1.58 1.08 1.13 0.27 2.47 3.31 1.19 2.04 2.28

2.3.1 EPO h-tech pats 31.6 23.4 42.1 48.8 2.1 3.6 30.3 30.7 6.5 10.9 68.8 18.8 0.7 136.1 100.9 35.6 57.0 44.9

2.3.2 USPTO h-tech pats 12.4 13.9 22.7 16.4 0.4 1.4 14.0 6.1 4.1 4.6 18.6 8.1 0.1 41.6 47.3 15.1 91.9 80.0

2.4.1 EPO patents 161.1 151.8 211.0 309.9 7.7 24.1 145.3 85.6 74.7 211.3 242.7 174.2 5.5 337.8 366.6 133.5 169.8 174.7

2.4.2 USPTO patents 80.1 93.3 106.0 147.4 3.4 8.7 76.5 49.1 32.7 115.6 98.5 82.6 1.9 156.1 213.7 77.2 322.5 265.2

3.1 SMEs innov in-hse manuf 37.4 46.2 16.7 55.1 16.8 29.1 33.5 -- 34.9 38.8 42.5 35.5 35.5 40.9 35.5 24.8 -- --

3.1 SMEs innov in-hse serv 28.0 31.8 15.4 43.9 21.3 16.6 23.9 -- 20.0 39.6 28.1 36.4 37.6 34.9 35.6 18.7 -- --

3.2 SMEs innov co-op manuf 9.4 11.7 18.9 10.9 4.9 3.2 12.3 -- 2.8 -- 11.1 7.4 6.1 22.0 14.1 9.6 -- --

3.2 SMEs innov co-op serv 7.1 7.7 12.7 8.4 12.4 1.9 5.4 -- 3.5 -- 8.5 10.1 9.2 18.3 12.8 7.6 -- --

3.3 Innov exp manuf 3.45 4.92 0.95 4.71 2.22 1.87 3.08 -- 2.96 2.08 3.07 2.83 2.86 3.91 6.42 2.96 -- --

3.3 Innov exp serv 1.83 0.92 0.36 1.64 1.60 0.65 1.57 -- 0.84 1.18 0.79 0.92 2.66 0.96 19.11 1.39 -- --

4.1 Hi-tech VC 45.4 53.5 31.0 -- 27.9 30.2 70.7 54.1 71.2 -- 35.1 55.7 45.9 57.5 44.2 30.5 -- --

4.2 Early stage VC 0.037 0.041 0.080 0.042 0.017 0.016 0.035 0.027 0.015 -- 0.044 0.017 0.011 0.087 0.098 0.047 0.218 --

4.3.1 New-to-mark prods manuf 10.5 6.9 14.3 7.1 4.4 11.9 9.5 -- 18.7 -- -- 8.4 16.0 27.2 3.5 9.5 -- --

4.3.1 New-to-mark prods serv 7.4 7.4 7.5 3.7 17.9 13.7 5.5 -- 11.6 2.7 -- 4.3 9.5 12.2 9.3 -- -- --

4.3.2 New-to-firm prods manuf 28.6 15.8 24.2 40.3 18.4 25.8 17.5 -- 30.1 13.6 23.8 23.1 21.6 31.1 32.1 -- -- --

4.3.2 New-to-firm prods serv 18.8 23.5 18.4 16.4 37.1 26.4 17.1 -- 20.5 9.0 13.9 12.8 16.1 18.8 23.7 -- -- --

4.4 Internet access/use 0.51 0.58 0.93 0.66 0.05 0.25 0.50 0.55 0.38 0.59 0.74 0.68 0.25 0.76 0.97 0.53 0.73 0.88

4.5 ICT expenditures 7.0 7.3 7.4 6.9 5.1 4.4 7.4 5.3 5.2 8.0 8.3 6.3 5.4 6.8 9.8 8.6 8.2 9.0

4.6 VA h-tech manuf 14.1 13.1 15.0 11.9 6.3 6.5 18.3 30.6 9.9 3.2 12.1 11.5 6.5 24.9 15.9 18.8 23.0 18.7

4.7 Volatility manuf 12.7 10.7 12.7 -- -- 14.2 -- -- 12.8 12.8 12.8 -- 13.3 12.5 10.3 16.0 -- --

4.7 Volatility serv 16.6 16.8 20.4 -- -- 17.1 -- -- 17.2 -- 18.5 -- 14.7 15.8 13.2 20.2 -- --

1 Data in italics are not directly comparable with those originating from Eurostat as these were either taken from national sources or involve (small) differences in definitions. Technical Paper No 2 provides more
details. 2 For indicator 1.1 the EU mean is calculated as a weighted average using population shares of 20-29 years of age. For the CIS-indicators the EU mean is calculated as a weighted average using GDP shares.
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$QQH[�7DEOH�&��(XURSHDQ�,QQRYDWLRQ�6FRUHERDUG������±�$VVRFLDWH��$FFHGLQJ�DQG�&DQGLGDWH�FRXQWULHV��

EU15 2 CH IS NO BG CY CZ 3 EE 3 HU LT 3 LV 3 MT PL RO SI 3 SK 3 TR

1.1 S&E grads 11.3 7.6 9.1 8.6 7.9 3.3 5.6 7.3 3.7 13.1 7.6 3.3 7.4 4.9 8.2 7.4 --

1.2 Work pop w 3rd educ 21.5 25.2 25.6 34.2 21.1 29.1 11.8 29.6 14.1 44.0 19.6 -- 12.2 10.0 14.8 10.8 8.9

1.3 Lifelong learning 8.4 ���� 23.5 13.3 1.3 3.7 6.0 5.2 3.3 3.3 8.4 4.4 4.3 1.1 5.1 9.0 --

1.4 Emp h-tech manuf 7.41 7.75 2.02 4.60 5.34 1.11 8.94 3.41 8.50 2.64 1.97 7.14 7.54 5.50 9.28 8.21 ����

1.5 Emp h-tech services 3.57 3.97 4.81 4.11 2.66 1.90 3.09 2.87 3.06 1.69 2.26 3.06 -- 1.57 2.35 2.83 --

2.1 Public R&D exp 0.69 0.68 1.33 0.65 0.37 0.22 0.52 0.53 0.57 0.49 0.28 -- 0.43 0.15 0.69 0.22 0.36

2.2 Business R&D exp 1.30 1.95 1.78 0.97 0.10 0.05 0.78 0.26 0.38 0.20 0.16 -- 0.24 0.25 0.94 0.45 0.27

2.3.1 EPO h-tech pats 31.6 -- 31.0 49.6 0.4 2.6 0.7 1.5 4.3 0.7 0.4 ��� 0.2 0.1 8.6 1.1 0.2

2.3.2 USPTO h-tech pats 12.4 21.2 21.5 8.3 0.1 0.6 -- -- 0.3 0.3 -- ��� 0.1 -- 0.5 0.2 0.0

2.4.1 EPO patents 161.1 327.1 117.2 288.8 2.1 14.5 10.7 11.0 19.0 2.4 7.6 10.2 2.5 0.8 40.7 6.1 1.1

2.4.2 USPTO patents 80.1 230.8 84.7 67.9 0.6 2.6 3.0 2.2 7.3 1.4 0.8 5.1 1.1 0.5 13.1 0.7 0.4

3.1 SMEs innov in-hse manuf 37.4 58.0 44.8 32.3 -- -- 25.8 39.1 -- 26.0 19.1 ���� ��� -- 22.0 14.1 ����

3.1 SMEs innov in-hse serv 28.0 50.1 48.4 26.3 -- -- 22.7 33.5 -- 14.9 11.2 -- -- -- 12.7 10.0 --

3.2 SMEs innov co-op manuf 9.4 13.0 11.1 12.6 -- -- 5.8 11.8 -- 12.1 4.1 ��� -- -- 8.4 4.4 ����

3.2 SMEs innov co-op serv 7.1 6.5 -- 12.1 -- -- 5.2 11.6 -- 12.7 3.8 -- -- -- 4.4 1.6 --

3.3 Innov exp manuf 3.45 4.29 0.85 2.06 -- -- 1.50 2.70 -- 3.13 3.65 -- ���� -- 4.20 8.80 --

3.3 Innov exp serv 1.83 2.81 2.29 1.03 -- -- 0.70 0.65 -- 0.76 1.66 -- -- -- 2.60 7.50 --

4.1 Hi-tech VC 45.4 50.3 51.2 59.4 -- -- -- -- 1.6 -- -- -- 17.5 -- -- -- --

4.2 Early stage VC 0.037 -- 0.048 0.036 -- -- 0.019 -- 0.015 -- -- -- 0.018 0.004 -- 0.012 --

4.3.1 New-to-mark prods manuf 10.5 -- 1.8 4.6 -- -- -- -- -- -- -- -- -- -- -- -- --

4.3.1 New-to-mark prods serv 7.4 -- 1.0 3.0 -- -- -- -- -- -- -- -- -- -- -- -- --

4.3.2 New-to-firm prods manuf 28.6 20.7 8.9 18.4 -- -- -- -- -- -- -- -- -- -- -- -- --

4.3.2 New-to-firm prods serv 18.8 20.4 3.0 11.2 -- -- -- -- -- -- -- -- -- -- -- -- --

4.4 Internet access/use 0.51 -- 1.00 0.71 -- 0.27 0.13 0.11 0.00 0.01 0.00 ���� 0.08 -- 0.33 -- --

4.5 ICT expenditures 4 7.0 10.2 9.3 5.7 3.8 -- 9.5 ��� 8.9 ��� ��� ��� 5.9 2.2 4.7 7.5 3.6

4.6 VA h-tech manuf 14.1 22.7 -- 8.0 ��� -- -- -- ���� ���� -- ���� -- -- ���� -- ���

4.7 Volatility manuf 12.7 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4.7 Volatility serv 16.6 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1 Data in italics are not directly comparable with those originating from Eurostat as these were either taken from national sources or due to (small) differences in definitions. Technical Paper No 2 provides more details.
2 For indicator 1.1 the EU mean is calculated as a weighted average using population shares of 20-29 years of age. For the CIS-indicators the EU mean is calculated as a weighted average using GDP shares. 3 CIS3 data
for CZ, EE, LT, LV, SI and SK are not to be considered as completely comparable with the MS data since the methodology in some cases is different and the data processing has not been harmonised. 4 Data for CH,
BG, CZ, HU, PL, RO, SI, SK and TR were taken from WITSA/IDC.
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1.1 S&E grads 2000 2001 2000 2001 -- 2001 2000 2001 2000 2000 2001 2001 2001 2000 2001 2001 2000 --

1.2 Work pop w 3rd educ 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2001 2001

1.3 Lifelong learning 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 -- --

1.4 Emp h-tech manuf 2002 2002 2002 2002 2002 2002 2002 2002 2002 2000 2002 2002 2002 2002 2002 2002 -- --

1.5 Emp h-tech services 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 -- --

2.1 Public R&D exp 2002 2001 2001 2001 1999 2001 2002 2001 2000 2000 2000 1998 2001 2002 2001 2002 2002 2001

2.2 Business R&D exp 2002 2001 2001 2001 1999 2001 2002 1999 2001 2000 2001 1998 2001 2002 2001 2002 2002 2001

2.3.1 EPO h-tech pats 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001

2.3.2 USPTO h-tech pats 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 1997 2000 2000 2000 2000 2000

2.4.1 EPO patents 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001

2.4.2 USPTO patents 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001

3.1 SMEs innov in-hse manuf CIS3** CIS3 CIS3 CIS3 CIS3 CIS3 CIS3 -- CIS3 CIS3 CIS3 CIS3 CIS3 CIS3 CIS3 CIS3 -- --

3.1 SMEs innov in-hse serv CIS3** CIS3 CIS3 CIS3 CIS3 CIS3 CIS3 -- CIS3 CIS3 CIS3 CIS3 CIS3 CIS3 CIS3 CIS3 -- --

3.2 SMEs innov co-op manuf CIS3** CIS3 CIS3 CIS3 CIS3 CIS3 CIS3 -- CIS3 -- CIS3 CIS3 CIS3 CIS3 CIS3 CIS3 -- --

3.2 SMEs innov co-op serv CIS3** CIS3 CIS3 CIS3 CIS3 CIS3 CIS3 -- CIS3 -- CIS3 CIS3 CIS3 CIS3 CIS3 CIS3 -- --

3.3 Innov exp manuf CIS3** CIS3 CIS3 CIS3 CIS3 CIS3 CIS3 -- CIS3 CIS3 CIS3 CIS3 CIS3 CIS3 CIS3 CIS3 -- --

3.3 Innov exp serv CIS3** CIS3 CIS3 CIS3 CIS3 CIS3 CIS3 -- CIS3 CIS3 CIS3 CIS3 CIS3 CIS3 CIS3 -- -- --

4.1 Hi-tech VC 2001* 2001* 2001* -- 2001 2001* 2001* 2001* 2001* -- 2001* 2001* 2001* 2001* 2001* 2001* -- --

4.2 Early stage VC 2002* 2002* 2002* 2002* 2002* 2002* 2002* 2002* 2002* -- 2002* 2002* 2002* 2002* 2002* 2002* 2001* --

4.3.1 New-to-mark prods manuf CIS3** CIS3 CIS3 CIS3 CIS3 CIS3 CIS3 -- CIS3 -- -- CIS3 CIS3 CIS3 CIS3 CIS3 -- --

4.3.1 New-to-mark prods serv CIS3** CIS3 CIS3 CIS3 CIS3 CIS3 CIS3 -- CIS3 CIS3 -- CIS3 CIS3 CIS3 CIS3 -- -- --

4.3.2 New-to-firm prods manuf CIS3** CIS3 CIS3 CIS3 CIS3 CIS3 CIS3 -- CIS3 CIS3 CIS3 CIS3 CIS3 CIS3 CIS3 -- -- --

4.3.2 New-to-firm prods serv CIS3** CIS3 CIS3 CIS3 CIS3 CIS3 CIS3 -- CIS3 CIS3 CIS3 CIS3 CIS3 CIS3 CIS3 -- -- --

4.4 Internet access/use 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2001 2001

4.5 ICT expenditures 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001

4.6 VA h-tech manuf 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2000 2000

4.7 Volatility manuf 2000* 2000* 2000* -- -- 2000* -- -- 2000* -- 2000* -- 2000* 2000* 2000* 2000* -- --

4.7 Volatility serv 2000* 2000* 2000* -- -- 2000* -- -- 2000* -- 2000* -- 2000* 2000* 2000* 2000* -- --

* Average of indicated year and previous year. ** CIS3 results are for 2000, unless a specific year is mentioned. CIS3 EU means are calculated using GDP weights.
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1.1 S&E grads 2000 2001 2001 2001 2001 2000 2001 2001 2000 2001 2001 2001 2001 2001 2001 2001 --

1.2 Work pop w 3rd educ 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 -- 2002 2002 2002 2002 2001

1.3 Lifelong learning 2002 1999 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 --

1.4 Emp h-tech manuf 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2001 1999 2002 2002 2002 2000

1.5 Emp h-tech services 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2001 -- 2002 2002 2002 --

2.1 Public R&D exp 2002 2000 2002 2001 2001 2001 2001 2001 2001 2001 2001 -- 2001 2001 2001 2000 1999

2.2 Business R&D exp 2002 2000 2002 2001 2001 2001 2001 2001 2001 2001 2001 -- 2001 2001 2001 2000 2000

2.3.1 EPO h-tech pats 2001 -- 2001 2001 2001 2001 2001 2001 2001 2001 2001 2000 2001 2001 2001 2001 2001

2.3.2 USPTO h-tech pats 2000 2000 2000 2000 1998 2000 -- -- 2000 1998 -- 2001 2000 -- 2000 1999 1997

2.4.1 EPO patents 2001 1998 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001

2.4.2 USPTO patents 2001 2000 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001

3.1 SMEs innov in-hse manuf CIS3** CIS3: CIS3 CIS3 -- -- CIS3: 2001 CIS3 -- CIS3: 2001 CIS3: 2001 CIS2: 1998 CIS2: 1999 -- CIS3 CIS3: 2001 CIS2: 1997

3.1 SMEs innov in-hse serv CIS3** CIS3: CIS3 CIS3 -- -- CIS3: 2001 CIS3 -- CIS3: 2001 CIS3: 2001 -- -- -- CIS3 CIS3: 2001 --

3.2 SMEs innov co-op manuf CIS3** CIS3: CIS3 CIS3 -- -- CIS3: 2001 CIS3 -- CIS3: 2001 CIS3: 2001 CIS2: 1998 -- -- CIS3 CIS3: 2001 CIS2: 1997

3.2 SMEs innov co-op serv CIS3** CIS3: -- CIS3 -- -- CIS3: 2001 CIS3 -- CIS3: 2001 CIS3: 2001 -- -- -- CIS3 CIS3: 2001 --

3.3 Innov exp manuf CIS3** CIS3: CIS3 CIS3 -- -- CIS3: 2001 CIS3 -- CIS3: 2001 CIS3: 2001 -- CIS2: 1999 -- CIS3 CIS3: 2001 --

3.3 Innov exp serv CIS3** CIS3: CIS3 CIS3 -- -- CIS3: 2001 CIS3 -- CIS3: 2001 CIS3: 2001 -- -- -- CIS3 CIS3: 2001 --

4.1 Hi-tech VC 2001* 2001* 2001* 2001* -- -- -- -- 2001* -- -- -- 2001* -- -- -- --

4.2 Early stage VC 2002* -- 2002* 2002* -- -- 2001* -- 2001* -- -- -- 2001* 2001* -- -- --

4.3.1 New-to-mark prods manuf CIS3** -- CIS3 CIS3 -- -- -- -- -- -- -- -- -- -- -- -- --

4.3.1 New-to-mark prods serv CIS3** -- CIS3 CIS3 -- -- -- -- -- -- -- -- -- -- -- -- --

4.3.2 New-to-firm prods manuf CIS3** CIS3: CIS3 CIS3 -- -- -- -- -- -- -- -- -- -- -- -- --

4.3.2 New-to-firm prod serv CIS3** CIS3: CIS3 CIS3 -- -- -- -- -- -- -- -- -- -- -- -- --

4.4 Internet access/use 2002 -- 2001 -- -- 2001 2001 2001 2000 2001 2001 2002 2001 -- 2001 -- --

4.5 ICT expenditures 2001 2001 2001 2001 2001 -- 2001 2001 2001 2000 2000 2000 2001 2001 2001 2001 2001

4.6 VA h-tech manuf 2001 2001 -- 1999 2000 -- -- -- 2000 1999 -- 1998 -- -- 1999 -- 2000

4.7 Volatility manuf 2000* -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4.7 Volatility serv 2000* -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

• Average of this year and previous year. ** CIS3 results are for 2000, unless a specific year is mentioned. CIS3 EU means are calculated using GDP weights.
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EU15 BE DK DE EL ES FR IE IT LU NL AT PT FI SE UK US JP

1.1 S&E grads 9.1 -- 26.9 -9.4 -- 35.1 8.9 -1.8 20.4 28.6 3.4 -0.7 33.3 7.1 46.5 29.1 -3.3 --

1.2 Work pop w 3rd educ 3.3 8.0 5.9 -4.7 4.6 15.4 12.8 16.3 11.0 1.8 8.8 18.5 3.6 4.8 -7.9 5.7 6.1 9.9

1.3 Lifelong learning 0.6 7.7 -8.6 -2.5 9.1 3.4 0.0 -- -12.7 4.6 16.9 -13.8 -8.4 6.4 -- 10.7 -- --

1.4 Emp h-tech manuf -3.7 -8.2 -3.8 3.0 -3.3 -2.1 -4.6 -5.7 -3.3 15.6 -8.9 -0.4 -7.1 2.1 -11.9 -11.4 -- --

1.5 Emp h-tech services 11.5 7.2 3.5 18.3 13.4 17.9 8.1 8.7 10.5 -9.1 13.0 30.9 14.3 7.1 9.9 9.2 -- --

2.1 Public R&D exp 2.0 4.9 0.2 -1.6 34.0 8.6 2.1 5.4 4.7 -- -10.7 -- 7.6 3.5 7.5 4.9 13.4 -2.8

2.2 Business R&D exp 4.8 17.4 28.4 9.5 46.0 13.3 0.5 -6.9 8.2 -- -1.9 -- 73.7 13.1 22.0 -2.4 2.7 10.1

2.3.1 EPO h-tech patents 63.6 39.5 68.8 65.9 241.1 64.5 51.3 173.9 23.2 49.5 73.9 80.9 96.9 39.4 58.7 87.2 76.6 52.1

2.3.2 USPTO h-tech patents 43.9 44.4 77.1 49.9 -- 116.4 24.2 28.2 25.3 -- 23.5 64.3 -- 68.1 95.7 35.7 41.9 21.6

2.4.1 EPO patents 25.3 14.5 39.9 25.3 13.1 18.5 18.8 52.1 18.3 31.4 34.7 32.6 70.3 31.8 25.0 32.3 30.9 41.8

2.4.2 USPTO patents 28.1 24.5 19.3 33.6 51.2 25.9 17.6 66.7 21.1 68.7 19.9 36.2 90.7 32.8 49.8 23.5 13.3 16.2

4.2 Early stage VC 10.4 -43.1 531.6 2.9 83.3 10.3 2.9 -36.2 -18.7 -- -38.9 73.7 -22.2 57.2 85.1 58.4 188.7 --

4.5 ICT expenditures 15.5 14.0 5.7 18.3 21.2 10.2 14.7 -1.9 17.8 3.7 11.7 17.7 9.5 7.8 13.3 13.1 4.9 14.7

4.6 VA h-tech manuf 12.0 16.0 12.1 17.6 0.1 -6.1 11.1 0.3 9.7 6.5 8.9 1.8 6.7 19.1 -10.6 12.5 7.0 12.0

Country average 1 9.5 10.9 12.2 9.2 23.0 15.2 8.2 10.5 8.8 11.5 7.9 13.4 20.3 11.4 14.0 11.6 10.2 12.8

1 Country averages are calculated as a weighted average. Indicators 1.1, 1.2, 1.3, 1.4, 1.5, 2.1, 2.2, 4.5 and 4.6 have a weight of 1, indicators 2.3.1, 2.3.2, 2.4.1 and 2.4.2 have a weight of 0.25. Indicator 4.2 is not
included in this country average. Technical Paper No 6 gives more details.
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EU15 CH IS NO BG CY CZ EE HU LT LV MT PL RO SI SK TR

1.1 S&E grads 9.1 67.4 30.0 11.7 31.7 -15.4 30.2 71.1 -26.7 47.2 19.4 153.8 63.2 3.5 8.4 55.2 --

1.2 Work pop w 3rd educ 3.3 7.1 12.3 14.2 14.9 21.0 7.0 0.3 2.0 4.8 11.2 -- 9.6 12.4 -2.6 6.5 14.8

1.3 Lifelong learning 0.6 -- 11.9 0.0 -- 29.8 -- -17.0 6.5 -1.5 -- -- -- 22.2 21.4 -- --

1.4 Emp h-tech manuf -3.7 -3.8 20.9 -3.5 -5.3 -0.7 1.4 -13.4 2.1 -25.7 154.8 -- -- -3.1 8.1 20.0 2.0

1.5 Emp h-tech services 11.5 5.5 17.3 9.1 5.4 21.5 -0.4 2.4 7.4 -25.6 7.5 -- -- 6.1 4.1 -1.7 --

2.1 Public R&D exp 2.0 -15.0 5.3 -9.7 -13.8 10.9 17.4 0.0 36.5 6.0 -16.6 -- -0.1 42.0 0.7 -25.3 4.4

2.2 Business R&D exp 4.8 1.0 55.2 4.9 -14.8 20.1 1.2 73.0 36.1 119.4 82.4 -- -19.0 -35.0 19.8 -30.3 85.8

2.3.1 EPO h-tech patents 63.6 -- 59.6 294.7 72.8 286.9 29.6 132.8 226.0 13.4 30.4 9.6 44.1 40.1 309.3 176.3 76.4

2.3.2 USPTO h-tech patents 43.9 22.2 -- 94.6 -- -- -- -- -- -- -- -- -- -- -- -- --

2.4.1 EPO patents 25.3 29.8 36.7 151.6 -23.9 62.3 19.8 99.3 47.9 93.5 74.7 28.3 53.5 -16.0 93.8 31.4 32.5

2.4.2 USPTO patents 28.1 6.7 178.1 42.0 1.2 96.6 5.4 534.4 26.2 43.2 -58.6 284.8 -2.3 120.2 52.4 -60.1 126.1

4.2 Early stage VC 10.4 3.8 -80.3 76.0 -- -- -- -- -- -- -- -- -- -- -- -- --

4.5 ICT expenditures 15.5 18.6 -- -8.4 17.5 -- 33.8 13.8 32.2 30.5 -- -- 40.5 34.7 22.6 38.9 1.9

4.6 VA h-tech manuf 12.0 5.6 -- 9.0 27.0 -- -- -- 18.3 -- -- -5.6 -- -- -- -- 30.6

Country average 1 9.5 11.6 28.6 17.3 8.6 25.6 13.5 36.8 19.4 22.0 40.0 -- 2 20.5 13.6 22.4 12.9 29.4

1 Country averages are calculated as a weighted average. Indicators 1.1, 1.2, 1.3, 1.4, 1.5, 2.1, 2.2, 4.5 and 4.6 have a weight of 1, indicators 2.3.1, 2.3.2, 2.4.1 and 2.4.2 have a weight of 0.25. Indicator 4.2 is not
included in this country average. Technical Paper No 6 gives more details. 2 No country trend as the number of trend results is less than 6.
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The European Innovation Scoreboard is accompanied by six technical papers:

Technical Paper No 1: Indicators and definitions; Full definitions and graphs for all
indicators.

Technical Paper No 2: Analysis of national performances; Detailed EIS results for current and
trend data, innovation leaders, relative strengths and weaknesses per country, and country
pages with both current and trend graphs.

Technical Paper No 3: Regional innovation performances; Detailed results for current data,
innovation leaders, a revealed regional summary innovation index, and cluster analysis for
173 regions in 13 Member States using 13 regional innovation indicators.

Technical Paper No 4: Sectoral Innovation Scoreboards; Replicates the EIS for four classes of
manufacturing sectors.

Technical Paper No 5: National Innovation System Indicators; Includes nine structural and 14
socio-cultural-institutional indicators that shape the background conditions for innovative
activity in each EU Member State.

Technical Paper No 6: Methodology report; Describes the methodology underlying the EIS,
including different methods for calculating a Summary Innovation Index.

All technical papers are available from the Trend Chart website (www.cordis.lu/trendchart).

$���&DOFXODWLQJ�DYHUDJHV

For most indicators the EU mean is a weighted average supplied by Eurostat. For the
following indicators based on Eurostat data an EU average was not directly available: for
indicator 1.1 the EU mean was calculated as a weighted average using shares of population
20-29 years of age and for all CIS-indicators the EU mean was calculated as a weighted
average using GDP shares.

$���&DOFXODWLQJ�WUHQG�GDWD

Trends are calculated as the percentage change between the last year for which data are
available and the average over the preceding three years, after a one-year lag. The three-year
average is used to reduce year-to-year variability; the one-year lag is used to increase the
difference between the average for the three base years and the final year and to minimize the
problem of statistical/sampling variability. For example, when the most recent data are for
2002, the trend is based on the percentage change between 2002 and the average for 1998 to
2000 inclusive. The results for 2001 are excluded in order to provide a one-year lag. There are
several exceptions to this rule due to a lack of adequate data. Technical Paper No 2 provides
the specific years used to calculate the trends for each indicator per country.

The aggregate trend per country is calculated as a weighted average of the trend values of the
various indicators. The following weights were used for calculating average country and EU-
15 trends:

• 1 for indicators 1.1, 1.2, 1.3, 1.4, 1.5, 2.1, 2.2, 4.5 and 4.6.
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• 0.25 for indicators 2.3.1, 2.3.2, 2.4.1 and 2.4.2.

The trend data for indicator 4.2 (share of early-stage venture capital) were excluded.
Technical Paper No 6 provides a more detailed explanation.

$���6XPPDU\�,QQRYDWLRQ�,QGH[

Both SII-1 and SII-2 are calculated using re-scaled values of the indicators, where the highest
value is set to 1 and the lowest value to 0. The SII is then calculated as the average value of
all re-scaled values and is by definition between 0 and 1. The following weights were used for
calculating the averages SII scores:

• 1 for indicators 1.1, 1.2, 1.3, 1.4, 1.5, 2.1, 2.2, 4.1, 4.2, 4.4, 4.5 and 4.6.

• 0.5 for indicators 2.3.1, 2.3.2, 2.4.1, 2.4.2 and the manufacturing and services sub-
indicators of indicators 3.1, 3.2, 3.3, 4.3.1, 4.3.2 and 4.7.

Technical Paper No 6 provides a more detailed explanation.

$���'HILQLWLRQ�RI�556,,

The Revealed Regional Summary Innovation Index tries to take into account both a region’s
innovative performance relative to the EU mean and a region’s relative performance within
the country. The RRSII is thus calculated as the average of the following two indexes (using
re-scaled values of the two composite indicators) (cf. Technical Paper No 3):

• The average of the re-scaled indicator values using only regions within each particular
country (RNSII: regional national summary innovation index).

• The average of the re-scaled indicator values using all regions within the EU (REUSII:
regional European summary innovation index)


