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EXECUTIVE SUMMARY
Better and more recent data

This is the fourth edition of the European Innovation Scoreboard (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.

The EU-15"s innovation performance continues to lag behind the US

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 1). 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 isin 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
existsin ICT expenditures (EU/US gap cut by half since 1996).

Figure I. The EU / US gap is large and persists
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Gaps are calculated as percentage differences (EU/US — 1)*100. A positive value indicates an EU lead, while a
negative value indicates that the EU lags behind the US.



Specific European weakness in patenting

The EIS 2003 confirms the specific European weakness in patenting: the gaps for al 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.

Catching up of Cohesion countries

With new data from the Community Innovation Survey it is again possible to offer a
Summary Innovation Index (Sl1; not directly comparable to the one in the EIS 2001). The Sl|
offers insight into the relative performances of individual countries, bearing in mind that, let
alone by their size, countries are not directly comparable. Figure Il gives the SlI-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.

Figure I1. Overall country trends by Summary Innovation Index (SII-1)
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EU innovation leaders ahead of the US

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



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.

The “catching-up” of Acceding countries may not be sustainable

A second Sl 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.

Need for pro-active innovation policies in Acceding countries

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.

Innovation excellence “trickles down” from high-tech to low and medium-tech sectors

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.



The most innovative EU regions are in Sweden, Finland, Germany and the Netherlands

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 Uusmaa (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.
Converging messages from the EIS, the enterprise scoreboard and the competitiveness report

The EISisone of the policy instruments of the Commission in the framework of its enterprise

and industrial policy. The EIS and the Enterprise Policy Scoreboard" cover complementary

policy areas. Severa 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)? 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.

National objectives and target setting needed to implement the conclusions of the Council

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” ‘ander their own
quantitative and/or qualitative targets on a voluntary basis.”>

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 th&uropean Trend Chart on Innovation (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”.

SEC(2003) 1278
SEC(2003) .....
Council document 9341/03
COM(2003)226
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1. INTRODUCTION

The European Innovation Scoreboard (EIS) was developed at the request of the Lisbon
European Council in 2000°. 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 Eudtope”
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 stratégsttessed “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 offiamework of common
objectives for strengthening innovation in the EU” and “an assessment mechanism for

taking stock of the progress achieved”.

Since 2000 the EIS and ti&ropean Trend Chart on Innovation 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:

— “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

— improve indicators within the context of an upgraded European innovation scoreboard and
to set their own quantitative and/or qualitative targets on a voluntary basi<”

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 sité offer new insight into the European diversity of “innovation paths”. The chapter on

> 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.

COM(2002) 714

COM(2003) 112

Council document 9341/03

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 theitional Innovation Systems and
influencing national innovation capabilities. This information should support the Member
States with grasping th&pecificity of their respective innovation systems”, in order to make
progress towards setting “their own quantitative and/or qualitative targets”.

The EIS mainly uses Eurostat ddta8ix of the now 20 EIS indicatdfsare drawn from the

EU Structural Indicators. Eight indicators are also used by DG Research under the “Investing
in Research” Action Plan for EurdBe The EIS is one of the policy instruments of the
Commission in the framework of its enterprise and industrial policy. The EIS and the
Enterprise Policy Scoreboard covercomplementary 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.

2. THE INNOVATION PERFORMANCE OF THE UNION

In 2002 the EIS sent the moderately optimistic message tvatall positive trend results

suggest that the EU may be catching up with its main competitors.” 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 alack of datafor a particular indicator or country.

12 SEC(2003) 489.



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.™

Figure 1. EU-US gap for 11 innovation indicators
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Gaps are calculated as percentage differences (EU/US — 1)*100. A positive value indicates an EU lead, while a
negative value indicates that the EU lags behind the US.
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



The only encouraging example of along 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.™

The overal EU-15 lag with Japan is comparable to the gap with the US. The EU islagging in
al 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.

3.

THE 2003 SUMMARY INNOVATION INDEX

The Summary Innovation Index (Sll) 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 SIF’ 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 SlI-1 uses all
indicators and covers the EU-15 Member States, Iceland, Norway and Switzerland. The SlI-2
uses only the twelve most widely available indicafomsit it covers all countries.

Figure 2. The 2003 SII-1 Figure 3. Overall country trend by SII-1
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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 Sl 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 SlI-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
SlI, Germany and Italy show the strongest short-term improvement, increasing respectively
from seventh to fifth and from thirteenth to eleventh position®”’.

Figure 3 graphs current performance on the SlI-1 (vertical axis) against the medium-term
trend performance®® (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 Sl 2001,
Portugal shifted from a “falling behind” to a “catching up” situation.

Figure 4. Overall country trend by SII-2
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Figure 4 shows the SII-2 results for all countileSweden and Finland, as in the more
detailed SlI-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 Sll. 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 Sll and a 2003 SlI
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 aso 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.

4. INNOVATION PERFORMANCE AND TRENDS BY COUNTRIES

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 abf. 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 courftties

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
iInnovating 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®? Greece, Spain and Portugal all lead trends in at least five indféafeast 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 (al 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 (dl 2); BE, IT, NL,
UK (all 1) and FR (0).
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Table 1. Innovation leaders

No  Indicator EU mean EU leaders IACC 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(3l) 7.9 (BG) 9.1(19) 102 -

1.2 Population with tertiary education 21.5 32.4 (F1) 29.4 (UK) 28.1 (BE) 440(LT)  29.6 (EE) 29.1(CY) [34.2(NO) 372 338
1.3  Participation in lifelong learning 8.4 22.3 (UK) 18.9 (FI) 18.4 (DK) 9.0 (SK) 84 (LV) 6.0 (C2) 23.5 (19 -- -

1.4  Employment in med/high-tech manufacturing 7.41 11.36 (DE) 7.39 (FI) 7.37(1T) 9.28 (S) 8.94 (C2) 8.50 (HU) 7.75 (CH) -- --

1.5  Employment in high-tech services 357 5.23 (SE) 4.74 (DK) 474 (FI) 3.09(Cz) 306(MT) 306(HU) [4.81(19 -- -

21  PublicR&D/GDP 0.69 1.02 (FI) 0.96 (SE) 0.83 (NL) 0.69 (SI) 0.57 (HU) 0.53 (EE) 1.33(19) 0.76 081
2.2  BusinessR&D/GDP 1.30 3.31 (SE) 2.47 (F1) 1.76 (DE) 0.94 (SI) 078(CZ)  0.45(SK)  [1.95(CH) 204 228
2.3.1 High-tech EPO patents/ population 31.6 136.1 (FI) 100.9 (SE) 68.8 (NL) 8.6 (S1) 4.3 (HU) 26 (CY) 49.6 (NO) 57.0 449
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 (1) 215 (19 919 80.0
2.4.1 EPO patents/ population 161.1 366.6 (SE) 337.8 (FI) 3009 (DE)  {0.7 (Sl 19.0(HU)  145(CY) [B27.1(CH)  [169.8 1747
2.4.2 USPTO patents/ population 80.1 213.7 (SE) 156.1 (FI) 147.4 (DE) 13.1(Sl) 7.3 (HU) 51 (MT) 230.8 (CH) 3225 2652
3.1  SMEs innovating in-house — manufacturfng 37.4 55.1 (DE) 46.2 (BE) 42.5 (NL) 39.1 (EE) 26.0 (LT) 25.8 (C2) 58.0 (CH) -- --
3.1  SMEs innovating in-house — servies 28.0 43.9 (DE) 39.6 (LU) 37.6 (PT) 33.5 (EE) 22.7 (C2) 14.9 (LT) 50.1 (CH) -- --
3.2 Innovation co-operation — manufacturing SMEs 9.4 22.0 (FI) 18.9 (DK) 14.1 (SE) 12.1 (LT) 11.8 (EE) 8.4 (Sl) 13.0 (CH) -- --
3.2 Innovation co-operation — services SMEs 7.1 18.3 (FI) 12.8 (SE) 12.7 (DK) 12.7(LT)  11.6 (EE) 5.2 (C2) 12.1 (NO) - -
3.3 Innovation expenditures — manufacturing 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 — serviées 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 454 71.2 (IT) 70.7 (FR) 57.5 (FI) 17.5 (PL) 1.6 (HU) -- 59.4 (NQ) --

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 — manufactuting 10.5 27.2 (FI) 18.7 (IT) 16.0 (PT) -- - -- 4.6 (NO) -- --
4.3.1 Sales ‘new to market’ products — servites 7.4 17.9 (EL) 13.7 (ES) 12.2 (FI) - - -- 3.0 (NO) -- --
4.3.2 Sales ‘new to firm’ products — manufacturing 28.6 40.3 (DE) 32.1 (SE) 31.1 (FI) - -- - 20.7 (CH) -- --
4.3.2 Sales ‘new to firm’ products — serviées 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 (CYY) 1.00 (IS 0.73
4.5 ICT expenditures / GDP 7.0 9.8 (SE) 8.6 (UK) 8.3 (NL) 9.6 (EE) 9.5 (C2) 8.9 (HU) 10.2 (CH 8.2

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 ($I) 22.7 (QH) 23.0
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) -- -- -- -- -- --

0.88

18.7

2 Only those countries for which CIS 3 results are available qualify as a potential leader. CIS 3 results for CZ, EE, LAnd-8K3ire 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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Table 2. Trend leaders

No Indicator = | EU trend leaders ACC leaders ACleader |US P
11  SREgraduates/ 2029years | 91 | 465(SE)  35.1(ES) 333(PT) | 1538(MT) 71.1(EE) 632(PL) | 67.4(CH) |-33 -
12 ;?Sgg(‘)ﬁ” with tetialy | 553 | 185(AT)  163(IE)  154(ES) | 21.0(CY)  14.9(BG) 148(TR) | 142(NO) |61 99
13 :g”:}f'n%a“o” inlifelong | o5 | 169(NL)  107(UK) 9L(EL) |298(CY)  222(RO) 21.4(S)) 11.9(19) - -
14  Employmentinmedhightech | 57 | 15641y 30(DE)  21(F) | 1548(LV)  200(SK) 8.1(3) 209(1S) |- -
manufacturing
15 gr“\ﬁtgme”t inhightech | 415 | 309(AT)  183(DE) 17.9(ES) | 215(CY)  75(LV) 74HU) | 17309 |- -
21  PublicR&D/GDP 20 |340(EL) 86(ES) 76(FT) |420(RO)  36.5(HU) 174(Cz) | 53() 134 28
22 BusinessR&D/GDP 48 | 737(FT)  460(EL) 284(DK) | 1194(LT) 858(TR) 824(LV) |552(S |27 101
231 ;'(;gﬂl':%‘n EPO patents /| 636 | 241.1(EL) 1739(IE) 96.9(PT) |3093(S)  2869(CY)  2260(HU) |2947(NO) |766 521
03p Hightech USPTO patents /| joq | 1164ES)  957(SE)  77.1(DK) | - . . 946(NO) | 419 216
population
241  EPO patents/ population 253 | 703(PT)  521(IE) 39.9(DK) | 99.3(EE)  938(3) 935(LT) | 1516(NO) | 309 418
242 USPTOpatents/population | 281 |90.7(PT)  687(LU) 66.7(IE) |5344(EE) 2848(MT)  1261(TR) |1781(1S) |133 162
4.2 (Eg'g stege venture capitdl /| 104 | 5316(DK)  851(SE) 833 (EL) | - . . 760(NO) | 1887 --
45  ICT expenditures/ GDP 155 |212(EL)  183(DE) 17.8(IT) |405(PL)  38.9(SK) 347(RO) |186(CH) |49 147
High-tech manufacturin
a6 O 91120 |191(F1)  17.6(DE) 160(BE) |306(TR)  27.0(BG) 183(HU) | 90(NO) |70 120

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
indicators®. Slovenia, Cyprus, Hungary and Turkey are trend leaders in four indicators each.

The Associate countries show an above EU trend performance in aimost al 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. RELATIVE STRENGTHS AND WEAKNESSES

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
trend$>. 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.

Table 3. Relative strengths and weaknesses

Country

Major relative strengths

Major relative weaknesses

Belgium

Current and trend for tertiary education (1.2; trend
for lifdlong 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)

Denmark

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 innovatin
in-house (3.1); innovation expenditures (3.3)

Germany

Current and trend for med/hi-tech manufactur
employment (1.4); current EPO hi-tech pate
(2.3.1); current patents (2.4.1 and 2.4.2)

ngrend for education (1.1 and 1.2); current educa
nd.1 and 1.3); sales of new-to-market products
manufacturing (4.3.1)

ion
in

Greece

Trend for public and business R&D (2.1 and 2|

2% urrent hi-tech patents (2.3.1 and 2.3.2); cur

trend for EPO hi-tech patents (2.3.1); sales of nepatents (2.4.1 and 2.4.2); internet access/use (4.

to-market products in manufacturing (4.3.1)

ent

#)

Spain

Trend for education (1.1 and 1.2); trend for pul

li€urrent hi-tech patents (2.3.1 and 2.3.2); curr

and business R&D (2.1 and 2.2); trend for USPT@atents (2.4.1 and 2.4.2); trend for manufactur

hi-tech patents (2.3.2); sales of new-to-ma
products in manufacturing (4.3.1)

kéi-tech value-added (4.6)

ent
ing

France

Current S&E graduates (1.1); trend for tertiarCurrent lifelong learning (1.3); trend for USPTO

education (1.2); hi-tech venture capital (4.1)

tech patents (2.3.2); sales of new-to-market prod
(4.3.1)

ni-
ucts

Ireland

Trend for tertiary education (1.2); trend for EPO

hi€urrent and trend for USPTO hi-tech pate

tech patents (2.3.1); current manufacturing hi-te¢B.3.2); trend for early-stage venture capital (4

value-added (4.6)

trend for ICT expenditures (4.5)

nts
2);

Italy

Trend for education (1.1 and 1.2); hi-tech venturerend for lifelong learning (1.3); current and tre

capital
(4.3.1)

(4.1);

sales of new-to-market product®or EPO and USPTO hi-tech patents (2.3.1

2.3.2); innovation co-operation (3.2)

nd
and

Luxembourg

Trend for S&E graduates (1.1); trend for med

hicurrent S&E graduates (1.1); current public Ré&

tech manufacturing employment (1.4); current an@.1); current manufacturing hi-tech value-add

trend for USPTO patents (2.4.2)

(4.6)

D
ed

Netherlands

Trend for tertiary education (1.2); current and tren@urrent S&E graduates (1.1); trend for USPTO

for lifelong learning (1.3); current hi-tech pater
(2.3.1 and 2.3.2)

tsech patents (2.3.2); innovation expenditures
services (3.3); trend for early-stage venture caf

hi-
in
ital

(4.2)

24

(1).
25

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

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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Country

Major relative strengths

Major relative weaknesses

Austria

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)

Portugal

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)

Finland

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)

Sweden

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)

United
Kingdom

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)

Switzerland

Trend for S&E graduates (1.1); current lifelo
learning (1.3); current patents (2.4.1 and 2.4.2)

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

D

Iceland

Current lifelong learning (1.3); trend for busings€urrent med/hi-tech manufacturing employm

R&D (2.2); trend for USPTO hi-tech patents (2.3.

PY1.4); trend for early-stage venture capital (4,
sales of new-to-market and new-to-firm produ
(4.3.1 and 4.3.2)

Nt
2);
cts

Norway

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

P)Trend for public R&D (2.1); sales of new-to-mark
ampfoducts (4.3.1); trend for ICT expenditures (4.
current manufacturing hi-tech value-added (4.6)

et
5);

Bulgaria

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

o€Current business R&D (2.2); current hi-tech pate
(2.3.1 and 2.3.2); current and trend for patents (2
and 2.4.2)

nts
4.1

Cyprus

Trend for education (1.2 and 1.3); trend for EPO
tech patents (2.3.1); trend for patents (2.4.1
2.4.2)

hGurrent med/hi-tech manufacturing employm
at.4); current business R&D (2.2); all curre
patents (2.3.1, 2.3.2, 2.4.1 and 2.4.2)

2nt
nt

Czech
Republic

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

esurrent patents (2.4.1 and 2.4.2)

li€urrent and trend for EPO hi-tech patents (2.3,

1);

Estonia

Trend for S&E graduates (1.1); trend for busin
R&D (2.2); trend for EPO hi-tech patents (2.3.
trend for patents (2.4.1 and 2.4.2)

e§gend for lifelong learning (1.3); current EPO |
1Xech patents (2.3.1); current patents (2.4.1 and 2

ni-
4.2)

Hungary

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

fofrend for S&E graduates (1.1); USPTO hi-te

access/use (4.4)

ch

fpatents (2.3.2); hi-tech venture capital (4.1); intefnet

Lithuania

Current education (1.1 and 1.2); trend for busine$send for med/hi-tech employment (1.4 and 1.5);

R&D (2.2); trend for EPO patents (2.4.1)

current patents (2.3.1, 2.3.2, 24.1 and 2.4
internet access/use (4.4)

all
2);

Latvia

Trend for med/hi-tech manufacturing employmer€urrent EPO hi-tech patents (2.3.1); current
(1.4); trend for business R&D (2.2); trend for ER@end for USPTO patents (2.4.2); internet access

patents (2.4.1)

(4.4)

and
use

Malta

Trend for S&E graduates (1.1); trend for USPTQ@urrent S&E graduates (1.1); current and trend

patents (2.4.2); internet access/use (4.4)

EPO hi-tech patents (2.3.1); current patents (2
and 2.4.2)

for
4.1

Poland

Trend for education (1.1 and 1.2); trend for E
patents (2.4.1), trend for ICT expenditures (4.5)

P@ll current patents (2.3.1, 2.3.2, 2.4.1 and 2.4
internet access/use (4.4)

2);

Romania

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

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

nts

Slovenia

Trend for lifelong learning (1.3); current and tre
for med/hi-tech manufacturing employment (1.
trend for all EPO patents (2.3.1 and 2.4.1)

ndrend for tertiary education (1.2); current USP]
Ahi-tech patents (2.4.2); SME’s innovating in-hou
in services (3.1)

ro

Slovakia

Trend for S&E graduates (1.1); trend for EPO

tech patents (2.3.1); innovation expenditures (3.3) patents (2.3.2); current and trend for USPTO pat

(2.4.2)

hifrend for public R&D (2.1); current USPTO hi-te¢

ents

Turkey

Trend for tertiary education (1.2); trend for busin
R&D (2.2); trend for USPTO patents (2.4.2)

esSurrent med/hi-tech manufacturing employm
(1.4); all current patents (2.3.1, 2.3.2, 24.1
2.4.2)

ont
and
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6. INNOVATION IN EU REGIONS

As last year, only a reduced number of indicators are available at the regional level.?®
Compared to the 2002 EIS the regional analysis includes more indicators for diffusion-based
innovation, although the analysisis still biased towards R& D-based innovation.

Table 4. Leading innovation regions per country

No of % regions
Country regions > country Leading regions (RSII)
8 mean

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) Ke”t”k'( '\1"5a)"ed°”'a Voreio Aigaio (.09)

. Comunidad De Madrid . Comunidad Foral De

0,
Spain 18 28% (.45) Pais Vasco (.38) Navarra (.37)
France 23 13% Tle de France (.64 Midi-Pyrénées (.49) Rhéne-Alpes (145)
Finland 6 17% U“S'm‘?agguura'“e) Etela-Suomi (.63) | Pohjois-Suomi (.62
Southern and Easterp Border, Midland and
0 1

Ireland 2 50% (.48) Western (.31)
Italy 20 25% Lazio (.40) Piemonte (.37) F”“"'V‘(?g‘;;'a Giulia
Netherlands 12 33% Noord-Brabant (.80) Flevoland (.64 Utecht (.57)
Portugal 7 14% Lisboa EE\Z/%IG do Tej¢ Centro (.14) Alentejo (.12)
Sweden 8 50% Stockholm (1.00) Vastsverige (.77 Sydsverige (.7b)
United 0
Kingdom 12 33% South East (.73) Eastern (.68) South West (.59)

The calculation of aRegional Summary Innovation Index” (RSID®" 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, al 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 NUTSL 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 Vastsverige (SE), Uusimaa (Fl), 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 (KfL)The per capita income of this group is above
average but below that of the first group.

7. NATIONAL INNOVATION “PATHS”

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 "copying policies of the leaders would be a misuse of the scoreboard; there is no “one

best way” in innovation policy. A better understanding of the existing “paths”, their
priorities and internal logic is necessary. To compare innovation performances and, even

more, to assess the transferability of “good practices”, it is essential to understand the

specific environments behind these performances and policy practices.”

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 thespecificity of their respective innovation systems, and views of the

most appropriate route to achieving improved innovation performance”. 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.

7.1. Innovation vs GDP

Innovation is regarded as one of the key drivers of economic welfare. Figure 5 suggests a
weak positive correlation between the SlI-2 and per capita GDP (if°)PiRS2002°.

27 See calculations in Technical Paper 3. The RS is calculated using re-scaled values of the indicators.
Direct comparisons with the 2002 RSl 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 innovation is not the only way to achieve high per
capita income 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
SlI does not aways 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
conclusions®,

Figure 5. Weak correlation of innovation and per capita GDP
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7.2. Innovation in services

The importance of services to overal 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 servicesin business R& D hasincreased 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

31

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).

Similar exercises using relative growth rates of per capita GDP show no relation at all between the
level of the SlI and relative economic growth.
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Associate countries®. The vertical axis gives a composite index for services and the
horizontal axis gives the index for manufacturing. Both use re-scaed data for eight
indicators®. 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 maor 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.

Figure 6. Innovation in services and manufacturing
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7.3. Innovation in high, medium and low-tech sectors

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.

20



cover knowledge creation, the transmission and diffusion of knowledge, and innovation
outputs™. 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.

7.4. R&D-based vs diffusion based innovation

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 Sl due to the fact that the SlI gives
a greater emphasis to R&D-based innovafioTwo separate composite indices were
constructed to explore possible differences between countries.

The R&D-based innovation ind&and the diffusion innovation ind&xare 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 Sll 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 innovation®®.

Figure 7. R&D-based innovation compared to innovation diffusion
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7.5. Context indicators

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 indicators®. The structural indicators measure demand for innovative
products, industry structure, and the openness of the economy. There are six categories of
SCl indicators: the financial system, socia creativity, social equity, the labour market system,
entrepreneurial attitudes, and socia 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 Sl1-2 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.
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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.

Figure 8. Response time of markets to innovative products
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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, Marketing Science 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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Annex Table A: European Innovation Scoreboard 2003 — Indicators and Sources

No Short definition of indicator / Source 2002 EIS  Notes

1 Human resources

11 S&E graduates (%o of 20 — 29 years age class) / EUROSTAT: Education statistics Identical Structural indicator 11.4.1

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 Iusléd limcS1S

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

15 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. k&S|3ncl

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. 11.5.1; SEC(2003) 489 ind. 12; Incl. in SIS
2.4.2 USPTO patents granted (per million population) / EUROSTAT New Str. ind. 11.5.2; 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 indickided i SIS

3.2 SMEs involved in innovation co-operation (% of manuf. SMEs and % of services SMEs) / EUROSTAT: CIS Extended SEC(2008489 &)dncluded in SIS

3.3 Innovation expenditures (% of all turnover in manufacturing and % of all turnover in services) / EUROSTAT: CIS  Extended 03pE&%20dicator 16; Included in SIS
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No Short definition of indicator / Source 2002 EIS  Notes

4. Innovation finance, output and markets

41 Share of high-tech venture capital investment / EVCA Adapted SEC(2003) 489 indicator 15 but 2-year average

4.2 Share of early stage venture capital in GDP/ EUROSTAT New ﬂz;ttu;jeigfi:gf;glel'e'l; SEC(2003) 489 indicator
431 Ezlgs(,)ng:Te:wCItg market’ products (% of all turnover in manufacturing and % of all turnover in servicte)%l)e(]ded included in SIS

432 tSuarllneosvg: i‘rrlli\ievr\t/ci)cék:)a/filrznaggtsr_:_c');_rr?%/\l/sto the market’ products (% of all turnover in manufacturing and % ﬂfe\?v” included in SIS

4.4 Internet access/use / EUROSTAT Extended ﬁ_osr.nfmite indicator using a.o. Structural indicator
45 ICT expenditures (% of GDP) / EUROSTAT Identical Structural indicator I1.7.1 + 11.7.2

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 3&1808&ctoral Innovation Scoreboard.
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Annex Table B: European Innovation Scoreboard 2003 — Member States, US and Japan 1

EUI52 BE DK DE EL ES FR IE T LU NL AT PT__ F SE__ UK Us P
11 S&Egads 113 101 111 80 - 113 196 217 57 18 61 72 64 160 124 195 102 -
12 Work popw 3rd educ 215 281 274 223 176 244 235 254 104 186 249 169 94 324 264 204 372 338
13 Lifelonglearning 84 65 184 52 12 50 27 77 46 53 164 75 29 189 184 223 - -
14 Emp h-tech manuf 741 659 633 1136 220 535 68 68 737 203 449 659 333 739 728 672 - -
15  Emph-tech services 357 377 474 333 176 250 406 430 302 266 440 347 145 474 523 447 - -
21 PublicR&D exp 069 057 075 073 048 046 08 037 054 013 083 065 057 102 096 065 076 081
22 BusnessR&D exp 130 160 165 176 019 050 137 087 056 158 108 113 027 247 331 119 204 228
231 EPO htech pats 316 234 421 488 21 36 303 307 65 109 688 188 07 1361 1009 356 570 449
232 USPTO htech pats 124 139 227 164 04 14 140 61 41 46 186 81 01 416 473 151 919 800
241  EPO patents 1611 1518 2110 3099 7.7 241 1453 856 747 2113 2427 1742 55 3378 3666 1335 1698 1747
242  USPTO patents 801 933 1060 1474 34 87 765 491 327 1156 985 826 19 1561 2137 77.2 3225 2652
31 SMEsinnov in-hse manuf 374 462 167 551 168 291 335 - 349 388 425 355 355 409 35 248 - -
31 SMEsinnov in-hse serv 280 318 154 439 213 166 239 - 200 306 281 364 376 349 366 187 - -
32 SMEsinnov co-op manuf 94 117 189 109 49 32 123 - 28 - 111 74 61 220 141 96 - -
32 SMEsinnov co-op sav 71 77 127 84 124 19 54 - 35 - 85 101 92 183 128 76 - -
33 Innov exp manuf 345 492 095 471 222 187 308 - 296 208 307 283 28 391 642 296 - -
33 Innov exp serv 183 092 036 164 160 065 157 - 084 118 079 082 266 096 1911 139 - -
41 Hi-tech Ve 454 535 310 - 279 302 707 541 712 - 31 557 459 575 442 305 - -
42 EarlystageVC 0037 0041 0080 0042 0017 0016 0035 0027 0015 - 0044 0017 0011 0087 0098 0047 0218 -
431  New-to-mark prods manuf 105 69 143 71 44 119 95 - 187 - - 84 160 272 35 95 - -
431  New-to-mark prods serv 74 74 75 37 179 137 55 - 116 27 - 43 95 122 93 - - -
432 New-to-firm prods manuf 286 158 242 403 184 268 175 - 301 136 238 231 216 3Ll 321 - - -
432 New-to-firm prods serv 188 235 184 164 371 264 171 - 205 90 139 128 161 188 237 - - -
44 Internet accessuse 051 058 083 066 005 025 050 055 038 059 074 068 025 076 097 053 073 088
45 ICT expenditures 70 73 74 69 51 44 74 53 52 80 83 63 54 68 98 86 82 90
46 VA hitech manuf 141 131 150 119 63 65 183 306 99 32 121 115 65 249 159 188 230 187
47 Volaility manuf 127 107 127 - - 142 - - 128 128 128 - 133 125 103 160 - -
47 Volaility serv 166 168 204 - - 171 - - 172 - 185 - 147 158 132 202 - -

! Datain italics are not directly comparable with those originating from Eurostat as these were either taken from national sources or involve (small) differencesin definitions. Technical Paper No 2 provides more
details. 2 For indicator 1.1 the EU mean is cal culated as a weighted average using population shares of 20-29 years of age. For the CIS-indicators the EU mean is calculated as aweighted average using GDP shares.

27



Annex Table C: European Innovation Scoreboard 2003 — Associate, Acceding and Candidate countries 1

EU15%> CH IS NO BG cY cz3 EE*® HU LT? Lv? MT PL RO Sl® SK 3 TR
11 SKE grads 11.3 76 9.1 8.6 7.9 33 5.6 7.3 37 13.1 7.6 33 74 49 8.2 74 -
12 Work pop w 3rd educ 21.5 25.2 25.6 34.2 211 29.1 11.8 29.6 14.1 44.0 19.6 - 12.2 10.0 14.8 10.8 8.9
13 Lifelong learning 8.4 18.2 235 13.3 13 37 6.0 5.2 33 33 8.4 44 43 1.1 5.1 9.0 -
14 Emp h-tech manuf 7.41 7.75 2.02 4.60 5.34 111 8.94 341 8.50 2.64 1.97 714 7.54 5.50 9.28 8.21 1.19
15 Emp h-tech services 357 3.97 481 411 2.66 1.90 3.09 2.87 3.06 1.69 2.26 3.06 - 157 235 2.83 -
21 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
29 BusinessR&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
231  EPO hetech pas 31.6 - 31.0 49.6 0.4 2.6 0.7 15 43 0.7 0.4 1.5 0.2 0.1 8.6 1.1 0.2
232  USPTO hetech pats 12.4 21.2 21.5 8.3 0.1 0.6 - - 0.3 0.3 - 26 0.1 - 05 0.2 0.0
241 EPO paents 1611 3271 1172 2888 21 145 10.7 11.0 19.0 24 7.6 10.2 25 0.8 40.7 6.1 11
242  USPTO patents 80.1 2308 847 67.9 0.6 2.6 3.0 22 7.3 1.4 0.8 5.1 1.1 05 13.1 07 0.4
31 SMEsinnov in-hse manuf 374 58.0 44.8 323 - - 25.8 39.1 - 26.0 19.1 15.4 4.1 - 22,0 14.1 24.6
31 SMEsinnov in-hse sarv 28.0 50.1 48.4 26.3 - - 227 335 - 14.9 11.2 - - - 12.7 10.0 -
3.2 SMEsinnov co-op manuf 94 13.0 111 12.6 -- -- 5.8 11.8 -- 12.1 4.1 49 -- -- 8.4 4.4 18.0
32 SMEsinnov co-op serv 71 65 - 121 - - 5.2 11.6 - 127 38 - - - 44 16 -
33 Innov exp manuf 345 4.29 0.85 2.06 - - 1.50 2.70 - 313 3.65 - 410 - 4.20 8.80 -
33 Innov exp serv 1.83 281 229 1.03 - - 0.70 0.65 - 0.76 1.66 - - - 2.60 7.50 -
a1 Hi-tech VC 45.4 50.3 51.2 59.4 - - - - 16 - - - 175 - - - -
42 Early stage VC 0037 - 0048 0036 - - 0019  -- 0015 - - - 0018 0004  -- 0012 -
431  New-to-mark prods manuf 10.5 - 18 4.6 - - - - - -- -- -- - - -- -- --
431 New-to-mark prods serv 74 . 10 30 - - - - - - - - - - - - -
432  New-to-firm prods manuf 286 20.7 8.9 184 - - - - - -- -- -- - -- -- -- --
432  New-to-firm prods serv 18.8 204 3.0 112 - - - - - - - - - - - - -
a4 Internet access/use 051 - 1.00 0.71 - 0.27 0.13 0.11 0.00 0.01 0.00 0.44 0.08 - 0.33 - -
45 ICT expenditures * 7.0 10.2 9.3 57 38 - 95 9.6 8.9 5.9 7.9 4.1 5.9 22 47 75 36
46 VA h-tech manuf 14.1 22.7 - 8.0 5.9 - - - 14.9 223 - 224 - -- 15.9 -- 6.6
47 Volatility manuf 27 - - - - - - - - - - - - - - - -

16.6 - - - - - - - - - - - - - - - -

4.7 Volatility serv

! Datain 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. * CIS3 data
for CZ, EE, LT, LV, Sl and SK are not to be considered as completely comparable with the M'S data since the methodology in some cases is different and the data processing has not been harmonised. * Data for CH,
BG, CZ, HU, PL, RO, SI, SK and TR were taken from WITSA/IDC.

28



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

EUl5 BE DK DE EL ES FR IE IT LU NL AT PT FI SE__UK Us JP
11 S&Egads 2000 2001 2000 2001 - 2001 2000 2001 2000 2000 2001 2001 2001 2000 2001 2001 2000 -
12 Wokpopw3rdedye 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2001 2001
13 Lifelonglearning 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 - -
14 Emp h-tech manuf 2002 2002 2002 2002 2002 2002 2002 2002 2002 2000 2002 2002 2002 2002 2002 2002 - -
15  Emph-tech services 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 - -
21 PublicR&D exp 2002 2001 2001 2001 1999 2001 2002 2001 2000 2000 2000 1998 2001 2002 2001 2002 2002 2001
22 BusnessR&D exp 2002 2001 2001 2001 1999 2001 2002 1999 2001 2000 2001 1998 2001 2002 2001 2002 2002 2001
231 EPO htech pats 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001
232  USPTO h-tech pats 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 1997 2000 2000 2000 2000 2000
241 EPO patents 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001
242  USPTO patents 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001
31 SMEsinnovin-hsemanf CIS3* CIS3 CIs3  CIS3 CIS3  CIs3  CIS3 - CIS3 CIS3 CI3 CIS3 CIS3 CIS3 CIS3 CIS3 - -
31 SMEsinmovin-hsesey CIS3* CIS3  CIs3  CIS3 CIs3 CIs3  CIS3 - CIS3 CIS3 CI3 CIS3 CIS3 CIS3 CIS3 CIS3 - -
32 SMEsimovcoopmanuf CIS¥ CIS38  CIS3 CIS3 CI3 CIs8 CIs3 - cls3 - CIS3 CIS3 CI3 CIs3 CIs3 CIs3 - -
32 SMEsimovcoopsay CIS¥T CIS8 CIS3 CIS3 CI3 CIs3 CIS38 - cls3 - ClIs3 CIS3 CI3 CIs3 CIs3 CIs3 - -
33 Innov exp manuf CIS¥* CIS3 CIS3 CIS3 CIS3 CI3 CIS3 - ClIs3 CIS3 CI3 CIs3 CIS3 CIS3 CIS3 CIS3 - -
33 Innovexpserv CIS¥* CIS3 CIS3 CIS3 CIS3 CI3 CIS3 - ClIs3 CIS3 CIs3 CIs3 CIs3 CIs3 CIs3 - - -
41 HitechVe 2001*  2001*  2001* - 2001  2001* 2001* 2001* 2001* - 2001*  2001* 2001* 2001* 2001* 2001* - -
42 EarlysageVe 2002+ 2002¢ 2002 2002+ 2002* 2002¢ 2002 2002 2002¢ - 2002+ 2002¢ 2002 2002* 2002+ 2002¢ 2001* -
431 New-to-mark prodsmanuf CIS3™* CIS3  CIS3  CIS3  CIS3 CI3  CIS3 - cls3 - - CIS3 CIS3 CI3 CIs3 CIS3 - -
431 Newtomakprodssey CIS3™ CIS3  CIS3  CIS3  CIS3 CI3  CIS3 - cls3  CIs3 - CIs3 CIs3 CI3  CIs3 - - -
432 Newtofimprodsmanuf CIS3™* CIS3  CIS3  CIS3  CIS3 CIS3  CIS3 - CIS3 CIS3 CI3 CIs3 CIs3 CIs3 CIs3 - - -
432 Newtofimprodssey ~CIS3™ CIS3  CIS3  CIS3  CIS3 CI3  CIS3 - CIS3 CIS3 CI3 CIs3 CIs3 CIs3 CIs3 - - -
44 Internet accessluse 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2001 2001
45  ICT expenditures 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001
46 VA htech manuf 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2001 2000 2000
47 Volaility manuf 2000*  2000*  2000* - - 2000+ - - 2000+ - 2000~ - 2000*  2000* 2000  2000* - -
2000* 2000  2000* - - 2000+ - - 2000~ - 2000~ - 2000* 2000 2000  2000* - -

4.7 Volatility serv

" 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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Annex Table E: European Innovation Scoreboard 2003 — Most recent years used (Associate, Acceding and Candidate countries) **

EU15 CH 1S NO BG CY Ccz EE HU LT LV MT PL RO Sl SK TR
11 S&Egrads 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 Lifelonglearning 2002 1999 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 -
14  Emp h-tech manuf 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2001 1999 2002 2002 2002 2000
15 Emp h-tech services 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2001 - 2002 2002 2002 -
21 PublicR&D exp 2002 2000 2002 2001 2001 2001 2001 2001 2001 2001 2001 - 2001 2001 2001 2000 1999
22 BusinessR&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
31 SMEsinnovin-hsemanuf CIS3** CIS3: CIS3 CIS3 - - CIs3:2001 CIS3 - CIS3:2001 CIS3:2001 CIS2:1998 CIS2:1999 - CIS3 CIS3:2001 CIS2: 1997
31 SMEsinnovin-hseserv CIS3** CIS3: CIS3 CIS3 - - CIs3:2001 CIS3 - CIS3:2001 CIS3: 2001 - - - CIS3 CIS3: 2001 -
32 SMEsinnov co-opmanuf  CIS3** CIS3: CIS3 CIS3 - - CIs3:2001 CIS3 -~ CIS3:2001 CIS3:2001 CIS2: 1998 - - CIS3 CIS3:2001 CIS2: 1997
32 SMEsinnov 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-techVC 2001*  2001* 2001* 2001* - - - - 2001* - - - 2001* - - - -
42 EalystageVC 2002* - 2002* 2002* - - 2001* - 2001* - - - 2001* 2001* - - -
4.3.1 New-to-mark prods manuf  CIS3** - CIS3 CISs3 -- - - - - -- -- -- -- -- -- -- --
4.3.1 New-to-mark prods serv CIS3** - CIS3 CIS3 -- - - - -- -- -- -- -- -- -- -- --
4.3.2 New-to-firmprodsmanuf CIS3** CIS3: CIS3 CIS3 -- - - - - -- -- - - - - -- -
4.3.2 New-to-firm prod serv Ciss** CIs3: CIs3 CIs3 - - - - - - - - - - - - -
4.4  Internet access/use 2002 - 2001 - - 2001 2001 2001 2000 2001 2001 2002 2001 - 2001 - -
45 ICT expenditures 2001 2001 2001 2001 2001 - 2001 2001 2001 2000 2000 2000 2001 2001 2001 2001 2001
46 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 thisyear and previous year
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Annex Table F: European Innovation Scoreboard 2003 — Trends (Member States, US and Japan)

EUI5  BE DK DE EL ES FR IE IT LU NL AT PT FI SE UK us P
11  SREgrads 9.1 - 269 94 - 3B1 89 18 204 286 34 07 333 71 465 291 33 -
12 Workpopwardedic 33 8.0 59 47 48 154 128 163 110 18 8.8 185 36 48 79 57 6.1 9.9
13 Lifelongleaming 06 77 86 -25 91 34 0.0 - 127 46 169 -138 -84 64 - 107 - -
14 Emp h-tech manuf 37 -82 -38 30 33 21 -46 57 33 156 -89 04 71 21 2119 114 - -
15  Emph-tech sarvices 115 72 35 183 134 179 81 87 105 -91 130 309 143 71 9.9 9.2 - -
21 PublicR&D exp 20 49 02 16 340 86 21 5.4 47 - 107 - 76 35 75 49 134 28
22 BusinessR&D exp 48 174 284 95 460 133 05 69 82 - 19 - 737 131 220 24 27 10.1
231 EPO h-tech patents 636 395 688 659 2411 645 513 1739 232 495 739 809 969 394 587 872 766 521
232 USPTOhdtechpaents 439 444 771 499 - 1164 242 282 253 - 235 643 - 681 957 357 419 216
241 EPO patents 253 145 399 253 131 185 188 521 183 314 347 326 703 318 250 323 309 418
242  USPTO patents 281 245 193 336 512 259 176 667 211 687 199 362 907 328 498 235 133 162
42 EalystageVC 104  -431 5316 29 833 103 29 362 -187 - 389 737  -222 572 81 584 1887 -
45  ICT expenditures 155 140 57 183 212 102 147 -19 178 37 117 177 95 78 133 131 49 14.7
46 VA hetech manuf 120 160 121 176 01 61 111 03 97 65 8.9 18 6.7 191  -106 125 70 12.0
Country average™ 95 109 122 92 230 152 82 105 88 115 79 134 203 114 140 116 102 128

! 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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Annex Table G: European Innovation Scoreboard 2003 — Trends (Associate, Acceding and Candidate countries)

EU15 CH IS NO BG CcY Ccz EE HU LT LV MT PL RO Sl SK TR
11 S&E grads 9.1 67.4 30.0 11.7 317 -154 30.2 711 -26.7 47.2 194 153.8 63.2 35 8.4 55.2 -
12 Work pop w 3rd educ 33 7.1 12.3 14.2 14.9 21.0 7.0 0.3 20 4.8 11.2 - 9.6 124 -2.6 6.5 14.8
13 Lifelong learning 0.6 - 11.9 0.0 - 29.8 - -17.0 6.5 -1.5 - - - 22.2 214 - -
14 Emp h-tech manuf -3.7 -38 20.9 -35 -5.3 -0.7 14 -134 21 -25.7 154.8 - - -31 8.1 20.0 20
15 Emp h-tech services 115 55 17.3 9.1 54 215 -04 24 74 -25.6 75 - - 6.1 41 -1.7 -
21 Public R&D exp 20 -15.0 53 -9.7 -13.8 10.9 174 0.0 36.5 6.0 -16.6 - -0.1 420 0.7 -25.3 44
22 Business R&D exp 4.8 10 55.2 49 -14.8 20.1 12 73.0 36.1 1194 824 - -19.0 -35.0 19.8 -30.3 85.8
231 EPO h-tech patents 63.6 - 59.6 294.7 72.8 286.9 29.6 132.8 226.0 134 304 9.6 4.1 40.1 309.3 176.3 76.4
232 USPTO h-tech patents 439 222 - 94.6 - - - - - - - - - - - - -
241 EPO patents 253 29.8 36.7 151.6 -239 62.3 19.8 99.3 47.9 93.5 747 28.3 535 -16.0 93.8 31.4 325
242 USPTO patents 28.1 6.7 178.1 420 12 96.6 54 534.4 26.2 432 -58.6 284.8 -2.3 120.2 52.4 -60.1 126.1
42 Early stage VC 10.4 3.8 -80.3 76.0 - - -- -- -- - - - -- -- -- - -
45 ICT expenditures 155 18.6 - -84 175 - 338 138 322 30.5 - - 40.5 34.7 22.6 38.9 19
4.6 VA h-tech manuf 12.0 5.6 - 9.0 27.0 - - - 18.3 - - -5.6 - - - - 30.6

95 116 28.6 17.3 8.6 25.6 135 36.8 194 22.0 40.0 --2 20.5 13.6 224 12.9 29.4

Country average*

! 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 aweight of 1, indicators 2.3.1, 2.3.2, 2.4.1 and 2.4.2 have aweight 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 isless than 6.
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Technical Annex
A.1 Technical Papers

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 regionsin 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.|u/trendchart).

A.2 Calculating averages

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 ClS-indicators the EU mean was calculated as a weighted
average using GDP shares.

A.3 Calculating trend data

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:

o« 1forindicators1.1,1.2,1.3,14,15,2.1,2.2, 45and4.6.
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e 0.25for indicators2.3.1, 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.

A.4 Summary Innovation Index

Both SlI-1 and SlI-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 Sl 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 Sl scores:

e 1forindicators1.1,1.2,1.3,1.4,15,21,22,4.1,4.2,4.4,45 and 4.6.

e 05 for indicators 2.3.1, 2.3.2, 2.4.1, 24.2 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.

A.5 Definition of RRSII

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)



