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1. INTRODUCTION
1.1. Executive summary

This is the fifth edition of the European Innovation Scoreboard (EIS). The EIS is the
instrument developed by the European Commission, under the Lisbon Strategy, to
evaluate and compare the innovation performance of the Member States. The EIS
2005 includes innovation indicators and trend analyses for all 25 EU Member States,
as well as for Bulgaria, Romania, Turkey, Iceland, Norway, Switzerland, the US and
Japan. The list of indicators and the methodology for calculating the Summary
Innovation Index (SIl) have been revised in close co-operation with the Joint
Research Centre (JRC) (cf. section 1.2). The revised methodology now captures more
dimensions of a country’s innovation performance, athough ensuring continuity with
results of the former EIS editions. The Annex includes tables with definitions as well
as comprehensive data sheets for every country. This report and its annexes,
accompanying thematic papers and the indicators database are available at
www.trendchart.org.

Development of national innovation performances

With respect to the situation in Europe, significant nationa differences are still
observed (cf. section 2.1). Figure | shows the Summary Innovation Index (Sl1) on the
vertical axis and the average growth rate of the SII on the horizontal axis. Countries
above the horizontal dotted line currently have an innovation performance above the
EU25. Countries to the right of the vertical dotted line had a faster average increasein
the Sl than the EU25.

Based on their Sl score and the growth rate of the SlI, the European countries can be
divided in four groups:

e Switzerland, Finland, Sweden, Denmark and Germany make up the group of
“Leading countries” .

e France, Luxembourg, Ireland, United Kingdom, Netherlands, Belgium,
Austria, Norway, Italy and Iceland al belong to the group of countries
showing “ Average performance” .

e Countries “Catching up” are Slovenia, Hungary, Portugal, Czech Republic,
Lithuania, Latvia, Greece, Cyprus and Malta.

e Countries “Losing ground” are Estonia, Spain, Bulgaria, Poland, Slovakia,
Romania and Turkey.


http://www.trendchart.org/
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Dotted lines show EU25 mean performance. Average growth rate of Sl

Notes: Thecirclesin Figure | identify the four main country groupings. top = leading countries, middle
= average performers, bottom right = catching up, and bottom left = losing ground.

No short-term convergence is expected

Although many countries show signs of catching-up, none of these countries is
expected to complete this process by 2010. Using a simple linear extrapolation of
current performances and growth rates, only Hungary, Sloveniaand Italy are expected
to reach the EU25 average within 20 years. For the other countries this process will
take even longer, for some even more than 50 years (cf. section 2.2). This also means
that it would take more than 50 years for the EU25 to catch up to the US level of
innovation performance.



The gap between the US and the EU till exists

The US and Japan are till far ahead of
the EU25 as shown in Figure Il (cf.
section 3.3). The innovation gap
between the EU25 and Japan is
increasing and the one between EU and
USis close to stable. About 70% of the
EU-US innovation gap is explained by
lagging EU performance in three
indicators:. USPTO patents, population
with tertiary education and ICT
expenditures. The EU-Japan innovation
gap is largely explained by lagging EU
performance in three indicators. USPTO
patents, Triad patents and population
with tertiary education. However the
economic interpretation of these

FIGURE Il. EU25 INNOVATION GAP
TOWARDSUS, JAPAN AND EU15
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statistical differences is to be conducted with care, where for example, the patenting
performance does not only reflect a difference in term of innovation performance, but
also in term of business usages and sector coverage.

I nputs and Outputs. transforming innovation assets into results

For the first time, the EIS has developed an input/output approach. This analysis
allows for a better understanding of transformation of innovation assets (education,
investment in innovation, etc) into innovation return (firm turnover coming from new
products, employment in high tech sectors, patents, etc) (cf. section 2.4).

Although for many countries
relative input performance is
close to relative output
performance, for
countries large differences in
relative performance is
observed. Switzerland,
Germany, Luxembourg, Ireland
and Mata are examples of
countries showing much better
performance  on outputs,
therefore suggesting a better
transformation of their assets
into innovation success. |celand,
Estonia, Lithuania, Cyprus and
Norway are examples of
countries showing much lower
performance on outputs than on
inputs.

Composite indicator for Output

0.90
several 0.

o
~
o

o
o2}
S

o
a
o

o
N
o

o
w
o

o
N
=}

e S SO H

010 { -~

FIGURE II1. INPUT AND OUTPUT

0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90

Composite indicator for Input

The solid line shows the trend line between both indices.



One possible explanation for these observed differences might be the receptiveness of
a country’s population to new products and services, as it has been measured by the
Innobarometer 2005 (cf. section 3.4). Among the 10 European countries which have
the highest share of population attracted by innovative products or services, 9 have an
above average output/input rate. Conversely, 7 countries among the 10 where
population readiness for innovation is the lowest are below average output/input rate.

Key dimensions of innovations

Innovation is a non-linear process and the EIS indicators are distributed among five
categories that cover different key dimensions of innovation performance. Innovation
drivers measure the structural conditions required for innovation potential, Knowledge
creation measures the investments in R& D activities, Innovation & entrepreneurship
measures the efforts towards innovation at the firm level, Application measures the
performance expressed in terms of labour and business activities and their value
added in innovative sectors, and Intellectual property measures the achieved resultsin
terms of successful know-how.

Not all countries perform on the same level in each of these dimensions and some
countries may even prove to be especially weak in one or severa dimensions of
innovation (cf. section 2.3). As there is evidence (cf. section 3.5) that an even
performance on these five dimensions fosters innovative performance, countries
which show a below average performance on one of these dimensions as compared to
the country’s overall performance, might be in danger of hampered future innovative
performance.

I nnovation drives economic performance at sectoral level

There is weak statistical evidence at the country level that innovative performance
drives economic performance (cf. section 3.1). Apparently GDP growth is influenced
by so many parameters that the impact of innovation is hardly measurable. Some
forms of innovation may also only be partially captured by the EIS. Furthermore, the
impact of innovation can only be measured in the long term. This may explain why
some of the European innovation leaders, like Sweden and Finland have not yet been
sufficiently successful in transforming their innovation excellence into higher GDP
per capita.

Conversely, at sectoral level, such positive evidence exists. More innovative sectors
tend to have higher growth rates of labour productivity as measured by turnover per
employed persons.



1.2. Revised indicatorsand methodology

The European Innovation Scoreboard (EIS) covers the 25 EU Member States,
Bulgaria, Romania and Turkey, the associate countries Iceland, Norway and
Switzerland, as well as the US and Japan. The indicators of the EIS summarise the
main elements of innovation performance.

The 2005 EIS has been revised in collaboration with the Joint Research Centre
(JRC)™. The number of categories of indicators has been revised and increased from
four to five and the set of innovation indicators has been modified and increased to
26. The correlation between indicators was evaluated which alowed to abandon
several of them and add new ones allowing to capture information on new dimensions
of the innovation performance. The methodology for the composite innovation index
has been reviewed. The 2005 EIS Methodology Report (MR) describes and explains
all changesin full detail. The report is available on the Trend Chart website’.

The innovation indicators are assigned to five categories and grouped in two main
themes: Inputs and Outputs.

I nnovation I nputs:

e Innovation drivers (5 indicators), which measure the structural conditions
required for innovation potential;

e Knowledge creation (5 indicators), which measure the investments in R&D
activities, considered as key elements for a successful knowledge-based
economy;

e Innovation & entrepreneurship (6 indicators), which measure the efforts
towards innovation at the level of firms.

I nnovation Outputs:

e Application (5 indicators), which measure the performance, expressed in terms
of labour and business activities, and their value added in innovative sectors;

e Intellectual property (5 indicators), which measure the achieved results in
terms of successful know-how.

Table 13 shows the 5 main categories, the 26 indicators, and the primary data sources
for each indicator. In total, nine indicators are new compared to the EIS 2004. These
areidentified in Table 1.

! Joint Research Centre (JRC), Unit of Econometrics and Statistical Support to Antifraud (ESAF) of the
Ingtitute for the Protection and Security of the Citizen (IPSC).

2 http://www.trendchart.org/scoreboards/scoreboard2005/scoreboard_papers.cfm

3 Annex Table D gives full definitions for all indicators and also provides brief explanations why each
new indicator was included.


http://www.trendchart.org/scoreboards/scoreboard2005/scoreboard_papers.cfm

TABLE 1. EIS2005 INDICATORS

INPUT - Innovation drivers

1.1 S&E graduates per 1000 population aged 20-29 EUROSTAT
1.2 Population with tertiary education per 100 population aged 25-64 EUROSTAT, OECD
1.3NEW  Broadband penetration rate (number of broadband lines per 100 population) EUROSTAT
1.4 Participation in life-long learning per 100 population aged 25-64 EUROSTAT
1.5 NEW Youth education attainment level (% of population aged 20-24 having completed at ~ EUROSTAT

least upper secondary education)

INPUT — Knowledge creation

21 Public R&D expenditures (% of GDP) EUROSTAT, OECD
2.2 Business R&D expenditures (% of GDP) EUROSTAT, OECD
2 3 NEW Share qf medium-high-tech and high-tech R&D (% of manufacturing R&D EUROSTAT, OECD
expenditures)
2.4NEW  Share of enterprises receiving public funding for innovation EUROSTAT (CIS)
2.5 NEW  Share of university R&D expenditures financed by business sector EUROSTAT, OECD
INPUT - Innovation & entrepreneurship
3.1 SMEs innovating in-house (% of all SMESs) EUROSTAT (CIS)
3.2 Innovative SMEs co-operating with others (% of all SMES) EUROSTAT (CIS)
3.3 Innovation expenditures (% of total turnover) EUROSTAT (CIS)
3.4 Early-stage venture capital (% of GDP) EUROSTAT
3.5 ICT expenditures (% of GDP) EUROSTAT
3.6 SMEs using non-technological change (% of all SMEs) EUROSTAT (CIS)
OUTPUT — Application
4.1 Employment in high-tech services (% of total workforce) EUROSTAT
4.2 New  Exports of high technology products as a share of total exports EUROSTAT
4.3 Sales of new-to-market products (% of total turnover) EUROSTAT (CIS)
4.4 Sales of new-to-firm not new-to-market products (% of total turnover) EUROSTAT (CIS)
4.5 Employment in medium-high and high-tech manufacturing (% of total workforce) EUROSTAT
OUTPUT - Intellectual property
5.1 EPO patents per million population EUROSTAT
5.2 USPTO patents per million population EUROSTAT
5.3NEW  Triadic patent families per million population EUROSTAT, OECD
5.4 New  New community trademarks per million population OHIM*
5.5 NEw  New community designs per million population OHIM*

The Methodology Report researches in detail how to improve the methodology of
calculating summary innovation indices using two different normalisation techniques
(standardisation (z-scores) and re-scaling) and four different weighting schemes
(budget allocation, factor analysis, benefit of the doubt and equal weighting). The
Methodology Report provides a Robustness Anaysis using a Monte Carlo
experiment, which consists of a set of 300 simulations of evaluation of the composite
indices based on a random selection of the normalisation and weighting scheme
applied. The Robustness Analysis shows that country groupings and rankings are
relatively stable and insensitive to the different weighting and normalisation schemes.
For the computation of the 2005 Summary Innovation Index (SlI) it was thus
concluded to keep the methodology as simple as possible, with equal weighting
applied to all indicators.

* Office for Harmonization in the Internal Market (Trade Marks and Designs): http:/oami.eu.int/


http://oami.eu.int/
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The new methodology led to the remova of 5 redundant indicators, which were
replaced with 9 new indicators that capture new dimensions of innovation
performance and allow for further analysis. Considering the high political visibility of
the Summary Innovation Index and the European Innovation Scoreboard, a
requirement for any changes to the EIS was to ensure continuity with previous years.
Figure 1 correlates the origina 2004 Sl scores and a recalculation of the 2004 Sl|
using the 2005 methodology. The high correlation coefficient of 0.92 illustrates that
the new methodology does not significantly change the relative innovation
performance of countries as measured by the SII.

However the position of several countries is impacted by this evolution, where
Denmark, Austria, Luxembourg or Cyprus will benefit from a better position. Iceland
on the contrary will have alower SlI with the new methodology. The relative position
of al other countries remain stable.



2. EUROPEAN INNOVATION SCOREBOARD: BASE FINDINGS
2.1. Overall innovation performancein Europe

The Summary Innovation Index gives an “at a glance” overview of aggregate national
innovation performance. The EIS report on Strengths and Weaknesses gives more
detailed information on the strengths and challenges of each country®.

Figure 2 shows the results for the 2005 SlI. As measured by the EIS indicators,
Sweden, Switzerland, Finland, Germany and Denmark are the European innovation
leaders. Estonia and Slovenia lead the group of new Member States. For Turkey, the
US and Japan the SII value is an estimate based on a more limited set of indicators.
The gelative position of these countries in Figure 2 should thus be interpreted with
care.

FIGURE 2. THE 2005 SUMMARY INNOVATION INDEX (SI1)
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Figure 3 shows the current performance as measured by the SlI on the vertical axis
against the short-run trend performance of the SII on the horizontal axis. This creates
four gquadrants: countries above both the average EU-25 trend and the average EU-25
SlI are moving ahead, countries below the average SlI but with an above average
trend performance are catching up, countries with a below average Sll and a below
average trend are falling further behind, and countries with an above average Sl1 and
abelow average trend are losing momentum.

It should be noted that Figure 3 is not comparable to any of the four-quadrant graphs
in previous EIS reports as the horizontal axis shows the average annual growth rate of
the SI1” whereas previous reports showed the average trend increase for the various

® The EIS 2005 Strengths & Weaknesses report is available for download at
http://www.trendchart.org/scoreboards/scoreboard2005/scoreboard papers.cfm

® The Technical Annex provides more details.

" The SII scores for 3 years — using the 2005 methodology for all 3 years —, the growth rate and the
ranks for these 3 years are shown in Annex Table E. Although severa countries show large changesin
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innovation indicators. The new methodology therefore better characterizes the Sli
evolution.

FIGURE 3. SI| AND TRENDS
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Dotted lines show EU25 mean performance. Average growth rate of Sl

Notes: The circlesin Figure 3 identify the four main country groupings: top = leading countries, middle
= average performers, bottom right = catching up, and bottom left = losing ground.

Based on their Sl score and the growth rate of the Sl the countries can be divided
into four groups: Switzerland, Finland, Sweden, Denmark and Germany make up the
group of “Leading countries’ . Of the leading countries, Sweden and Denmark show a
below EU average SlI growth rate. France, Luxembourg, Ireland, United Kingdom,
Netherlands, Belgium, Austria, Norway, Italy and Iceland all belong to the group of
countries showing “Average performance’. Countries “Catching up” include
Slovenia, Hungary, Portugal, Czech Republic, Lithuania, Latvia, Greece, Cyprus and
Malta. Countries “Losing ground” include Estonia, Spain, Bulgaria, Poland, Slovakia,
Romania and Turkey. Each of these four groups are circled in Figure 3 and mapped in
Figure 4.

their SIl score, the country ranking is very stable and shows almost no changes in rank with the
exception of Ireland.

11



FIGURE 4. El SCOUNTRY GROUPINGS
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2.2. No short-term conver gence is expected

Using a simple linear extrapolation of current performances and growth rates, an
estimate can be made for those countries either catching up or losing momentum on
how many years it would take to either catch up or decline to the EU25 average level
of performance. The estimates based on a linear extrapolation will become less
reliable the longer the time period the estimate is based on. Figure 5 shows the
estimated years to catch up to or decline to the EU25 average.

None of the catching up countries is expected to be at the EU25 average by 2010. At
best, Hungary, Slovenia, and Italy will reach the EU25 average under the current
conditions by 2015. Under this scenario, for Malta, Slovakia and Poland the catching
up process would take more than 50 years. This enormous time lag should raise
guestions on which dimensions of the innovation policy have to be better addressed in

12



these countries. Similar questions need to be addressed in countries like France or the
United Kingdom: They still show an average value of the summary index above the
EU average, but might regress to the EU average, possibly within the next 5 to 10
years. Based on the current trends, it would al so take more than 50 years for the EU25
to reach the US level of innovation performance.

FIGURE 5. YEARSTO CATCH UP OR DECLINE TO EU25 AVERAGE PERFORMANCE
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Bold lines reflect 20 years to catch up or decline to the EU average. For countries having either both
above average Sl and growth rates or both below average Sl and growth rates, yearsto catch up could
not be computed as these countries are either expected to increase their lead, respectively gap, towards
the EU25.

2.3. Fivekey dimensions of innovation performance

Innovation is a non-linear process. The 26 EIS innovation indicators have been
classified into five categories to better capture the various aspects of the innovation
process. These five categories cover different dimensions of innovation performance
with a limited set of indicators. Innovation drivers measure the structural conditions
required for innovation potential, Knowledge creation measures the investments in
R&D activities, Innovation & entrepreneurship measures the efforts towards
innovation at the firm level, Application measures the performance expressed in terms
of labour and business activities and their value added in innovative sectors, and
Intellectual property measures the achieved results in terms of successful know-how.
Figure 6 shows the ranking of countries for each of these groups from the worst to
best performer. Country colour codes correspond with those in Figure 4.

13



FIGURE 6. INNOVATION PERFORMANCE PER GROUP OF INDICATORS
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Countries generally perform at a comparable level in each of these groups. However,
there are some noteworthy exceptions. Germany, Italy and Luxembourg are
performing worse in Innovation drivers, Switzerland in Knowledge creation and
Iceland in Applications than in the other groups. Estonia, Latvia and Portugal are
performing much better in Innovation & entrepreneurship and the Czech Republic and
Ireland in Applications than in the other groups. The EIS report on Strengths and
Weaknessses gives more detailed information on the strengths and challenges of each
country”.

There is some evidence that countries with an even performance on each of the key
dimensions perform better overall than countries with an uneven distribution (see
Section 3.5). Germany’s weak performance on Innovation drivers might thus hamper
the effect of increased efforts in other key dimensions on the overal innovative
performance of the country. A similar statement can be made for Knowledge creation
in Denmark, the UK and Switzerland, and Innovation drivers in Austria and Portugal.
The opposite might also hold true: a country can also over perform in one of the key
dimensions without fully benefiting of an improved overall innovative performance.
This might be the case for Innovation & entrepreneurship in Estonia and Portugal, and
Applicationsin Ireland.

The information delivered by these 5 categories alows for a rapid identification of
areas of weakness to be explored. However, further analysis and identification of
strengths and weaknesses will have to be conducted through an in-depth study of the
component indicators and external sources.

2.4. Innovation input and innovation output

The concept of innovation efficiency is a key dimension of innovation policy.
Innovation efficiency can be measured as the ability of firms to translate innovation
inputs into innovation outputs. The ratio between the EIS composite index for inputs
(education, investment in innovation, etc) and outputs (firm turnover coming from
new products, employment in high tech sectors, patents, etc) provides a measure of
this relationship for national innovation systems. The composite indicator for Inputsis
computed as the average of the 16 indicators covered in Innovation drivers,
Knowledge creation and Innovation & entrepreneurship; the composite indicator for
Outputs is computed as the average of the 10 indicators covered in Applications and
Intellectual Property. Table 2 shows the ranking of countries based on their Sl scores
and the composite indicators for Inputs and Outputs. Finland, Sweden and
Switzerland are leading in both Inputs and Outputs.

Table 2. Input, output and SlI ranks

SE CH FI DK DE AT BE UK NL FR IS LU IENO IT EE SI HU ES CY PT LT CZ BG PL SK EL LV RO

INPUT 1 3 2 5 7 9 6 8 11 12 4 18 17 10 20 13 16 19 22 14 21 15 27 23 25 28 26 24 29

OUTPUT 2 1 3 4 5 7 12 11 8 10 16 6 9 15 13 22 20 18 14 25 21 28 19 26 24 17 27 29 23

Sl 1 2 3 4 5 6 7 9 8 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29

8 The EIS 2005 Strengths & Weaknesses report is available for download at
http://www.trendchart.org/scoreboards/scoreboard2005/scoreboard_papers.cfm

15



Many countries have similar rankings on both Input and Output performance. The
most noteworthy exceptions are Belgium, Iceland, Norway, Estonia, Cyprus,
Lithuania and Latvia, which al rank much better on Inputs than on Outputs.
Luxembourg, Ireland, Italy, Spain, Czech Republic, Slovakia and Romania all score
much better on Outputs. These results should, however, be interpreted with caution as
many of the Output indicators measure intellectual property where there is an
enormous range in performance (see Figure 6).

Figure 7 graphs the composite FIGURE 7. INPUT AND OUTPUT
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systems in Europe.

Countries above the diagonal line perform better on outputs than on inputs, suggesting
that they are more efficient at transforming inputs into outputs than countries below
the diagonal line. The picture is very diverse, with both highly innovative countries
according to the SlI, such as Germany and Finland, and mid performing countries
such as Italy, falling above the diagonal line. On the other side fall most of the new
Member States, with relatively large investments but poor performance on outputs.
However, innovation is a long-term process and the evolution of the output
performance of these countries will likely improve in the years to come, based on
current investment in inputs. Among the more advanced countries, Iceland is an
example of a country that is a poor performer on applications, despite a favourable
general business environment with high investments in R&D and a good education
level. This is partly explained by the emphasis in Iceland on long-term innovation
strategies, based on biotechnology and the hydrogen economy, that have yet to pay
off.

The receptiveness of a country’s population might be one explanation for the fact that
some countries perform relatively better on outputs and other countries on inputs.
Section 3.4 shows that most countries with above average shares of citizens attracted
by new products and services also have output/input rates above the European trend.
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Similarly, countries with below average shares of citizens attracted by new products
and services have below average output/input rates.

2.5. Innovation performances and trends by country — Challenges

Table 3 identifies for each indicator the three European countries with the highest
scores’ and the results for the EU25, EU15, US and Japan. The innovation leaders
Sweden, Finland, Denmark, Germany and Switzerland take up 60% of the leading

dots.

TABLE 3. INNOVATION PERFORMANCE LEADERS

EU25 | EU15 European leaders us JP
1.1 S&E graduates 12.2 13.1 IE (24.2) FR (22.2) UK (21.0) 10.9 13.2
1.2 Tertiary education 21.2 23.1 FI (34.2) DK (32.9) NO (32.3) 38.4 37.4
1.3 Broadband penetration rate 6.5 7.6 DK (15.6) IS (15.5) NL (14.7) 11.2 12.7
1.4 Life-long learning 9.9 10.7 SE (35.8) IS (31.7) CH (28.6)
1.5 Youth education 76.7 73.8 NO (95.3) SK (91.3) CZ (90.9)
2.1 Public R&D expenditures 0.69 0.70 IS (1.37) FI (1.03) SE (1.02) 0.86 0.89
2.2 Business R&D expenditures 1.26 1.30 SE (2.93) Fl (2.45) CH (1.90) 1.91 2.65
2.3 Share of medium-highhigh-tech ~ | 892 | SE(937) DE(935)  IT(9L1) | 90.6 868
2.4 S_hare of firms receiving public N/a N/a AT (19.2) FI (18.7) IT (14.8) }
funding
2.5 University R&D expenditures 66 | 66 | LV(239 BE(127) DE(25) | 45 27
financed by business sector
3.1 SMEs innovating in-house N/a N/a CH (54.8) IS (46.5) AT (44.7) -
3._2 Innovative SMEs co-operating N/a N/a HU (32.9) CY (22.6) FI (18.6) -
with others
3.3 Innovation expenditures N/a N/a CH (3.48) UK (3.35) MT (3.29)
3.4 Early-stage venture capital 0.025 | SE (0.081) Fl (0.065) DK (0.063) | 0.072
3.5 ICT expenditures 6.4 6.3 SE (8.7) EE (8.6) MT (8.5) 7.8 8.0
3.6 SMEs using non-technological N/a N/a LU (74) DE (65) CH (63)
change
4.1 Employment in high-tech services 3.19 3.49 SE (4.85) IS (4.81) Fl (4.68) -
4.2 High-tech exports 17.8 17.2 MT (55.5) IE (29.9) LU (29.3) 26.9 22.7
4.3 Sales share of new-to-market N/a N/a SK (10.9) PT (10.8) LU (9.1)
products
4.4 Sales share of new-to-firm not N/a N/a DK (25.6) DE (23.4) CH (20.5)
new-to-market products
4.5 Employment in medium-
high/high-tech manufacturing 6.60 7.10 | DE (11.04) Sl (8.94) CZ (8.71) 4.89 7.40
5.1 EPO patents 133.6 | 158.5 | CH (460.1) SE (311.5) FI (310.9) | 1545 166.7
5.2 USPTO patents 59.9 71.3 | CH(188.3) SE (187.4) FI (158.6) | 301.4 2739
5.3 Triad patents 223 36.3 | CH(110.8) Fl (94.5) SE (91.4) 53.6 92.6
5.4 Community trademarks 87.2 | 100.9 | LU (571.2) CH (180.0) AT (158.8) 32.0 11.1
5.5 Community designs 84.0 98.9 DK (199.1) CH(161.2) DE (147.1) 12.4 151

° European countries in Tables 3 and 4 are defined as the group of EU25 countries, |celand, Norway

and Switzerland.
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Having the highest score does not necessarily qualify a country as an innovation
leader in that particular indicator. In particular for (very) small countries a high score
can be achieved due to their specialization in certain sectors or products without
achieving innovation leadership. In particular for high-tech exports the high scores for
Malta and Luxembourg are most likely due to their industrial specialization.

The US does better than the EU in 11 indicators, while the EU only scores above the
US in 5 indicators (S&E graduates, university R&D financed by business sector,
employment in medium-high and high-tech manufacturing, community trademarks
and community designs). Japan also does better than the EU in 11 indicators, while
the EU only scores above Japan in 4 indicators (share of medium-high and high-tech
R&D, university R&D financed by the business sector, community trademarks and
community designs). Performance in intellectual property is biased due to the home
advantage that local companies have in their local market. This home advantage
explains the very high patent score for the US on USPTO patents and the poor
performance for the US and Japan on both community trademarks and community
designs within the EU. However, despite its home advantage, the EU is not
outperforming the US and Japan in EPO patents.

TABLE 4. INNOVATION TREND LEADERS

EU25 | EU15 European leaders us JP
1.1 S&E graduates 9.4 9.0 SK (17.9) IT (16.7) PL (16.5) 6.4 2.1
1.2 Tertiary education 4.3 3.8 MT (18.5) PT (16.9) PL (14.4) 2.6 6.2
1.3 Broadband penetration rate -- 49.5 IE (312.3) LU (122.6) IT (79.2)
1.5 Youth education 0.2 15 MT (9.4) PT (6.1) LT (4.2)
2.1 Public R&D expenditures 2.2 2.0 LU (24.0) CY(16.2) HU(14.0) | 119 23
2.2 Business R&D expenditures 1.3 14 CY (26.5) EE (22.5) AT (12.1) -2.1 10.8

2.5 University R&D expenditures

financed by business sector 0.6 09 | HU@15) PT(235) CY(23.3) | -129 6.8

3.5 ICT expenditures 6.9 -1.3 PL (6.9) NO (4.0) CH (2.3) 0.0 8.2
4.1 Employment in high-tech services 0.1 1.3 CY (9.9) IS (8.3) AT (8.3)

4.2 High-tech exports -6.3 -6.2 CZ (22.5) LU (17.6) Sl (16.1) -4.5 -5.8
4.5 Employment_ln medium-high/high- 28 34 IS (9.9) SK (8.9) Cv (6.7) 43 24
tech manufacturing

5.1 EPO patents 5.3 5.2 SI(20.2) MT (20.0)  NL (17.7) 33 9.9
5.2 USPTO patents - 5.9 CY (37.9) IS (20.4) EE (19.9) -0.1 5.5
5.3 Triad patents 1.2 1.0 | CY(166.7) LT (62.0) LV (284) | -14 29
5.4 Community trademarks 15.6 13.9 | PL(525.4) EE(449.9) CzZ(240.2) | -1.9 13.9

Annual percentage change

Table 4 identifies for each indicator, for which time series data are available, the three
European countries with the highest growth rates and the results for the EU25, EU15,
the US and Japan. The catching-up countries take up almost 50% of the leading slots.
In particular Cyprus, has the highest growth ratesin 7 indicators.

The EU shows a higher trend than the US in 10 indicators, the US scores above the
EU in 2 indicators (public R&D and high-tech exports). Japan shows a higher trend
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than the EU in 9 indicators while the EU only scores above Japan in 3 indicators
(S& E graduates, USPTO patents and community trademarks).

Therole of intellectual property

The new member states show below average innovation performance, partly because
amost all of them have extremely low rates of patenting. The analysis of the main
challenges for these countries does not view this as an issue because low patenting
rates are caused by very low investments in R&D. The challenge, over the short and
medium term, is often to first focus on improving both public and private R&D
expenditures. Once this is achieved, patent rates will probably increase, given
appropriate infrastructural support, such as programmes to assist firms with filing
patent applications. If patent rates do not increase after a sustained period of higher
R&D expenditures, then low patent rates could develop into a main challenge, but this
is not the case at present.

A long-term return for investing in innovation

Although Finland and Sweden are EU innovation leaders, both countries present
below average static economic performance. For example, Finland's per capita GDP
is below that of the maority of countries in the intermediate innovator group. More
discouragingly, its labour productivity per hour worked in 2003 was only 92.6% of
the average for the EU-15. The same problems with per capita income and labour
productivity apply to Sweden. However, the GDP growth rate of both countries is
significantly higher than EU average (65% above EU-15 average for Finland and 20%
for Sweden on average between 1996 and 2004). It can therefore be expected that the
return on investment in innovation will be along term one. Taking full advantage of
this long term investment will be the key challenge for the innovation leaders.

When moreis not better

Innovation scoreboards assume that more of each indicator is always better. This is
not, however, the case for some indicators, where the optimum level will depend on
national circumstances. For example, more university R&D financed by business is
usually better within the intermediate and leading countries, but this indicator can
have a different interpretation in the lagging countries. Some of these countries have
results for this indicator that are three or four times the EU average. This is possibly
excessive and is linked to extremely low levels of business R&D. This forces firms
with limited capabilities to perform creative innovation activities in-house to contract
out R&D to other organisations. In a few countries, the level of university R&D
funded by business has decreased over time as business R&D levels increased,
creating more in-house capabilities.

Trademarks is another indicator that must be interpreted cautiously, because ‘more’
does not refer to the same conditions across countries. Within many of the new
member states high community trademark registration reflects the activities of local
affiliates registering the trademarks of their parent corporation. These trademarks
have already been registered, often for years, in other more developed countries.
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The share of R&D performed in the medium-high and high technology sectorsis also
open to different interpretations. In Finland, this share is low because of high levels of
R&D in low technology and medium-technology manufacturing. Since Finland
already excels in high technology manufacturing R&D, thisresult isasign of strength
and shows the acquisition of an R&D based strategy by firms across the
manufacturing sector.

Business R&D

In many of the more innovative EU countries, business R&D has been declining
instead of increasing, as required to meet the Barcelona objective of an average
business R&D intensity of 2%. Notable declines in business R&D have occurred in
Belgium, France, Germany, Ireland, the Netherlands and Sweden, while remaining
stable in Finland, Italy and Luxembourg and only increasing in Austria, Denmark, and
the UK. For those countries with a decline, the peak year for best performance in
business R&D ranges between 1998 and 2003. The decline in business R&D could
therefore be linked to the collapse of the dotcom bubble and high technology stocks.
However, the decline in business R&D could also be due to other trends, such as a
shift in R&D abroad combined with a decline in national competitiveness for
research, that are worth following closely over the next few years.
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3. THEMATICS
3.1. Innovation perfor mance ver sus economic performance

The justification for policy actions in support of innovation is to combat market
failures that prevent innovation to contribute fully to improvements in the quality of
life and in quantitative measures of well-being such as higher GDP per capita,
productivity, and economic growth. The link between innovation and growth has been
extensively explored from both a theoretical and an empirical perspective. Although
several different measures of innovation have been used in empirical research,
including R&D spending, patenting, and the technological balance of payments, most
empirical research has focused on the effect of innovation on productivity, either at
the firm, industry or country level. The literature™ on this issue finds that innovation,
whether measured by R&D spending or patenting, has a significant effect on
productivity.

FIGURE 8. INNOVATION PERFORMANCE AND PER CAPITA GDP
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Relative per capita GDP for Luxembourg is at 217. The log-linear trend line for al countries does not

include Luxembourg and Norway.

9 For a review of this literature, see Mairesse, J. and Mohnen, P. (1995). R&D and productivity: a
survey of the econometric literature, Université du Québec: mimeo; or Cameron, G. (1998) Innovation
and Growth: a survey of the empirical literature (manuscript).
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The trend lines in Figure 8 suggest that per capita GDP levels are correlated with
innovation performance, in particular for the “low-income” countries. The richest
countries prove to have close GDP levels for significantly different innovation
performance. More generaly the link between innovation and GDP remains difficult
to establish at national level, considering the innovation is only one factor among
other structural ones.

Table 5 gives regression results between the SII and five macro-economic variables
for two groups of countries. The results in the first row show a positive link for al
countries between the Sl1 and the 2004 level of per capita GDP and the 2003 level of
labour productivity per hour worked. However, the link between the SlI and the
growth rates of both per capita GDP and two measures of labour productivity is
negative. This means that in the most innovative countries, the incremental
augmentation of economic indicators is lower than what is observed in less
performing countries. Thisis closely linked to the overall economic situation, where it
ismuch easier to progress fast when coming from lower levels.

Conversely, analysis of the CIS-3" data for the 15 countries covered by the Sectoral
Scoreboard (see section 3.2 for a summary of the report on sector scoreboards) shows
asignificant positive correlation between innovative and economic performance at the
sector level, after controlling for country-specific and sector-specific effects.
Innovative performance at sectoral level and labour productivity growth as measured
by the 1998-2000 growth rate of turnover per employee are positively correlated.
More innovative sectors on average tend to have higher growth rates of labour
productivity.

TABLE 5. REGRESSIONSRESULTS FOR SIMPLE CORRELATIONS BETWEEN COMPOSITE
INNOVATION INDICATORS AND ECONOMIC PERFORMANCE INDICATORS

2000-2004 Labour “Cabour “Labou
2004 GDP per . productivity per L productivity per
- GDP per capita productivity per
capita hour worked person
growth rate a hour worked
2003 rowth rate employed
9 growth rate
SII — all countries 181.627 *** -5.584 ** 111.989 *** -7.655 *** -5.891 **
Sl - Subset of 15 55.501 -3.477 44.720 -3.184 -3.762
countriest

1998-2000 Labour productivity per person (turnover per
employee) growth rate

ISI — 25 sectors, 15 countriest (country and sector

dummies) 23.488*

*x% fxx [* Correlation is significant at the 1%-level/5%-level/ 10%-level. ISl = Innovation Sector Index.

t Austria, Belgium, Denmark, Finland, France, Germany, Greece, lceland, Italy, Luxembourg,
Netherlands, Norway, Portugal, Spain and Sweden.

1 | ow-income countries are defined as those countries with a per capita GDP less than 90% of that of
the EU25: TR, BG, RO, LV, LT, PL, EE, SK, HU, CZ, MT, PT, Sl, EL, CY. High-income countries
are defined as those countries with a per capita GDP of closeto or above that of the EU25: ES, IT, DE,
FI, FR, SE, BE, IS, JP, UK, NL, AT, DK, CH, IE, NO, US.

12 Community Innovation Survey. http://www.cordis.|u/innovation-smes/src/cis.htm
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3.2. Sector Innovation Scor eboards

As shown in the previous section, innovation performances per sector are positively
correlated with economic performance. Therefore larger differences in the innovative
performance of different sectors are expected to directly impact their economic
performance. The 2005 EIS report on Sectoral Innovation Scoreboards has devel oped
composite indicators measuring innovative performance at the sector level .

Figure 9. Average sector innovation performance

Ranking of average innovation performance by sector

DL Electrical and optical equipment 0.63
ICT Information and communication technologies 0.61
K72 Computer and related activities 0.59
DG24 Chemicals and chemical products 0.58
DM34 Motor vehicles, trailers and semi-trailers 0.57
K Real estate, renting and business activities 0.56
DM Transport equipment 0.55
DL31 Electrical machinery and apparatus n.e.c. 0.55
DK29 Machinery and equipment n.e.c. 0.54
DH25 Rubber and plastic products 0.48
D Manufacturing 0.47
DJ27 Basic metals 0.45
Total industry (excluding construction) 0.45
Total 0.43
DI26 Other non-metallic mineral products 0.41
DE Paper and paper products; publishing and printing 0.40
Business senices 0.39
DJ28 Fabricated metal products, exc. machinery and eq. 0.39
DA Food products; beverages and tobacco 0.38
J Financial intermediation 0.37
DD20 Wood and products of wood, exc. furniture 0.36
G51 Wholesale trade and commission trade 0.35
E Electricity, gas and water supply 0.35
DB Textiles and textile products 0.34
| Transport, storage and communication 0.29
C Mining and quarrying 0.29

0.00 010 0.20 030 040 050 0.60 0.70

The 2004 EIS included, for the first time, an analysis of innovation performance by
sector for 14 sectors. The sector analysis for 2005 has been expanded to atotal of 25
sectors for 15 European countries™ and uses data for 12 indicators, of which 11 are

13 For more details the reader is referred to the 2005 EI'S report on Sectoral Innovation Scoreboards on
the Trend Chart website
http://www.trendchart.org/scoreboards/scoreboard2005/scoreboard_papers.cfm

14 Unpublished sector data were available for analysis for 15 European countries; Austria, Belgium,
Denmark, Finland, France, Germany, Greece, Iceland, Italy, Luxembourg, Netherlands, Norway,
Portugal, Spain and Sweden. Data for Ireland, the United Kingdom and all new member states are not
available.
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taken from the CIS-3 survey (share of employees with higher education; share of
firms using training for personnel directly aimed at the development and/or
introduction of innovations; share of firms that receive public subsidies to innovate;
share of firms innovating in-house; share of SMEs co-operating with others;
innovation expenditures as a percentage of total turnover; share of total sector sales
from new-to-market products; share of total sector sales from new-to-firm but not
new-to-market products; share of firms that patent; share of firms that use trademarks
and share of firmsthat use registration of design patterns). One indicator is taken from
the ANBERD database from the OECD (R&D expenditures as a percentage of value-
added). All indicators are identical to or very similar to those used in the 2005 EIS.

The Innovation Sector Index (1S) measures average innovation performance for each
of the sectors. The ISl is a composite indicator that is calculated for each sector using
12 innovation indicators. For all 15 countries most innovative sectors are Electrical
and optical equipment (NACE DL), Information and communications technologies
(ICT), Computer and related activities (NACE K72), Chemicals and chemical
products (NACE DG24) and Motor vehicles, trailers and semi-trailers (NACE
DM34). Least innovative sectors are Transport, storage and communication (NACE 1)
and Mining and quarrying (NACE C) (see Figure 9).

TABLE 6. SECTOR INNOVATION L EADERS

NACE Sector Leaders
C_D_E Total industry Finland Germany Belgium
C Mining and quarrying Finland Norway Netherlands
D Manufacturing Finland Germany Belgium
DA Food products, beverages and tobacco Belgium Sweden France
DB Textiles and textile products Finland Germany Belgium
DD20 Wood and wood products Germany Finland Austria
DE Eﬁrllpzi,n%aper and paper products, publishing and Finland Germany Luxembourg
DG24 Chemicals and chemical products Austria Finland Belgium
DH25 Rubber and plastic products Sweden Austria France
DI26 Other non-metallic mineral products Germany Finland Sweden
DJ27 Basic metals Finland Austria Sweden
DJ28 ggﬁ{éﬁﬂ metal products, except machinery and Finland Belgium Germany
DK29 Machinery and equipment n.e.c. Finland Germany Netherlands
DL Electrical and optical equipment Finland Belgium Sweden
DL31 Electrical machinery and apparatus n.e.c. Germany Finland France
DM Transport equipment Germany France Austria
DM34 Motor vehicles, trailers and semi-trailers Germany France Austria
E Electricity, gas and water supply Portugal Netherlands Germany
G_TO K Services Sweden Finland Germany
G51 Wholesale trade and commission trade Sweden Finland Germany
| Transport, storage and communication Finland Luxembourg Belgium
J Financial intermediation Portugal Luxembourg Germany
K* Business services Belgium Sweden Greece
K72 Computer and related activities Greece Germany Belgium
DL30, DL32, . . . ; .
Information & communication technologies (ICT) Finland Belgium Germany
DL33, 164, K72

* Includes NACE K72, K73, K74.2 and K74.3.

24



Table 6 gives the sector innovation leaders in Europe. Innovation leaders are here
simply defined as the best 3 ranking countries. For several sectors differences with
other countries are only marginal. Finland and Germany are leading in about 15
sectors each. Small economies such as Finland, Austria and Belgium are highly
innovative in severa manufacturing sectors™. Finland, Germany and Belgium are
overall leaders in the manufacturing sector.

Sweden, Finland and Germany are overall leaders in services. Portugal is leading in
Financial intermediation, aresult due to high scores on the three indicators measuring
the protection of inventions and innovations. Greece is leading in Computer and
related activities, a result due to remarkably high R&D expenditures, four times as
high as the weighted average for these countries and more than twice as high as those
of the next best country.

Despite their above average EIS 2005 innovation performance, Denmark and the
Netherlands show a below average representation in sector leadership, with the
Netherlands only leading in 3 sectors and Denmark in no sector at all. This suggests
that these two countries perform relatively well in all dimensions of their economy,
without showing a particular strong innovation leadership in many sectors.

3.3. EU innovation gap with US and Japan

FIGURE 10. EU25 INNOVATION GAP Based on aset of comparable datafor 16
TOWARDSUS, JAPAN AND EU15 indicators™®, the US and Japan are still
far ahead of the EU25. The innovation
gap between the EU25 and the US is
close to stable (Figure 10). About 70%

EU25 innovation gap towards ...

0.20 - of the innovation gap is, in statistical
o 0181 term, explained by lagging EU
C 0.16 . . . .

X 01 mEUI5 performance in three indicators (Figure

2 o2 mus 11): USPTO patents, population with

£ o0s- mJP tertiary education and ICT expenditures.

g 006 Looking at individual indicators”, we

S 0021 see a significant increase in the EU gap
0.00 - —

for public R&D expenditures and
exports of high-tech products and an
EU25 equal to 0.00 increase in the EU lead for university

R&D expenditures financed by the
business sector and community trademarks.

"2003" "2004" "2005"

> The diversity of Finland's innovative strengths shows that Finland’s innovative capacity is not
limited to Nokia, as often suggested.

18 For Japan data are available for 15 indicators as data for early-stage venture capital is missing.
Y Table 3 & 4 contains the real data per indicator for the EU25, US and Japan.
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FIGURE 11. EU25-US INNOVATION GAP FIGURE 12. EU25-JAPAN INNOVATION GAP
EXPLAINED EXPLAINED

USPTO patents -31% USPTO patents - 26 %
Tertiary education -23% Triad patents  -23%

ICT expenditures Tertiary education -20%

Broadband penetration ICT expenditures -16%
Early- stage venture capital Business R&D -16%
Triad patents Broadband penetration -15%

High-tech exports Public R&D

Business R&D .
" High-tech exports
Public R&D EPO
tent:
EPO patents patents

Med/high-tech R&D Med/high-tech manuf. employ.

S&Egraduates

Univ. R&D financed by business
Med/high-tech manuf. employ.
Community designs

S&Egraduates
Med/high-tech R&D
8% Community designs
11% Univ. R&D financed by business

Community trademarks 11% Community trademarks
|

H "2005" 0"2003" -10 05 | "2005" [0 "2003" -10 -05 0.0 05
The innovation gap between the EU25 and Japan is increasing. The innovation gap is
largely explained by lagging EU performance in three indicators: USPTO patents,
triad patents and population with tertiary education (Figure 12). Looking at individual
indicators, we see a significant increase between 2003 and 2005 in the EU gap for
ICT expenditures, triad patents and both public and business R& D expenditures. Only

for S& E graduates is the gap decreasing.

The economic interpretation of these statistical differences is, however, to be
conducted with care. For example, where the patenting performance does not only
reflect a difference in terms of innovation performance, but also in term of business
usages and sector coverage.

FIGURE 13. LEADERSHIP IN SCIENCE: The EIS 2005 expert report “Evaluating
EUROPE IS LEADING IN NUMBER OF and Comparing the innovation
PUBLICATIONS, BUT NOT IN RELATIVE performance of the United States and the

MEASURESNOR CITATIONS European Union"*®  evaluates and
£ULS relative to US (US=100) compares the innovaIion performance of
120 the EU and the US in the fields of
100 science output, R&D expenditures,
80 education, patents and industry structure.
60 The study notably suggests that Europe
40 is behind the US in term of scientific
ol e Sopuiation output. Figure 11 illustrates the weak
scientific output per capita in Europe,

@ Publications m Citations especially with regards to citations.

Source: Dosi et a., EIS 2005 EU-US expert report

'8 Dosi, Giovanni, Patrick Llerena and Mauro Sylos Labini, “Evaluating and Comparing the innovation
performance of the United States and the European Union”, EIS 2005 expert report (available for
download at http://www.trendchart.org/scoreboards/scoreboard2005/scoreboard _papers.cfm).
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It confirms the leading position of the US with respect to R&D expenditures,
underlining the well-known difference between the two areas with regard to the kind
of public support to R&D whereby the US government is mainly focused on contracts
and procurement (approximately 80% of the US government effort with a strong
emphasis on defence and space). The US universities are also more integrated in the
innovation process, largely contributing to the diffusion of an innovative spirit. The
report also concludes that there is ample evidence of a widespread European corporate
weakness given the fact that European firms have lower commitments to research and
patenting and weak participation in the core international oligopolies.

3.4. Innobarometer —Impact of innovation demand

Sophisticated consumer demand should be an important driver for innovation
products and services. One thesis is that firms primarily benefit from sophisticated
consumer demand in their domestic market, while an alternative view is that export-
oriented firms can build on sophisticated consumer demand in their foreign markets.

The 2005 Innobarometer™® provides a measure of innovation demand based on a
survey of 30,000 Europeans in the 25 Member States plus Bulgaria, Romania and
Turkey. A set of questions was asked to identify how European citizens feel attracted
by innovative products or services. Their replies characterise the demand for
innovation from customers, an element that is generally only approximated through
inappropriate indicators.

Innovative products or services were described as new or improved ones. For the first
time, atypology based on attractiveness to innovative products or services is proposed
for al Member States leading to 4 categories for EU-25 citizens (see Figure 14):

e 11% are enthusiasts towards innovation } Pro-innovation
o 39% are attracted by innovation
e 33% are reluctant to innovation

e 16% are anti-innovation

19 ftp://ftp.cordis.lu/publinnovation/docs/innovation_readiness final 2005.pdf
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FIGURE 14. INNOBAROMETER 2005: TYPOLOGY ON INNOVATION

Typology on Innovation

17
% 16% 19% 13% 14% zz% 9% 21% gy 20% 19% 1o 19% 12% 20% 15% 11% 14% 9% 7% 9% 10% 9% 8% 18% 16% 1% 9% 9%

33%
! ! ! ! 33% 32% 3“
47% 45% S

34% 33% 1 30 8% i

41% 34%
U u ' 40% 45% aay 40% 43% 1%
39%
38%
38%
35% 37%
6% 34% 33% 1= 3

i i i i i i 18% 18%
10% 10%

12% 12%
1%
' 8%9% 8"‘,%‘IO%I I1l% |I|II

:=EDEEE=-=-=EDDE-==EE

PL LV DE FI LT EL EE CY AT PT ES EU25 HU DK BG BE UK IE CZ SE NL LU SI TR

% -

| EN

o
18w

X

|2

o

Ef -a“e’_
=
3 m I
|
R
m W
R

. Enthusiasts [l Attracted & Reluctant & Anti-innovation

The results indicate that Europe is evenly split between those attracted by innovation
— those that are pro-innovation — and those more or less reluctant. Malta, Slovakia,
Romania and Italy are countries with the highest proportion of pro-innovation
citizens. However there is no clear gap with the following countries. On the other
hand, the Typology Analysis shows that citizens in Poland, Latvia, Germany and
Finland are least ready to embrace innovation.

The concept of pro-innovation is of interest as it could be an explaining factor for the
differences in the transformation of innovation inputs into innovation outputs as
described in section 2.4. The EIS 2005 indeed provides first clues of this relationship.

The case of countries with the highest proportion of pro-innovation citizens (Malta,
Slovakia, Romania, Italy and France) is characteristic as these countries all have
better results for the output indicators of the EIS than for the input indicators if
compared with the European trend. More generally; among the 10 countries having
the highest share of pro-innovation population, 9 have an output/input rate above the
EU trend (Figure 7). Conversely, 7 countries among the 10 where the population
readiness for innovation is the lowest have a below average output/input ratio.
Significant exceptions in this last category are Germany and Austria, where results
may indicate that the drivers for innovation do not lie in the public demand but rather
come from the side of the firm.
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3.5. National strengths and weaknesses

The EIS results by country, combined with EXIS? data for innovation demand and
governance, were used to explore national strengths and weaknesses. Many countries
show marked differences in innovation capabilities. For instance, the Czech Republic
performs much better on innovation demand and applications than on intellectual
property. An important question of policy significanceisif the best policy responseis
to improve further the country strengths or to improve areas of weakness.

The optimal policy response will depend on specific national conditions that might
make it easier to improve the strengths rather than the weaknesses, or vice versa. In
some cases building up the areas of strengths could have a positive influence on the
weaknesses, as when investment in knowledge creation leads to higher levels of
patenting. Alternatively, this might not occur if very poor performance in innovation
and entrepreneurship acts as a barrier to an improvement in patenting.

This example points to two opposing perspectives on how innovative capabilities
develop. The first suggests that innovative capabilities can spill over from areas of
strengths to areas of weakness. The second perspective suggests that all inputs must
develop approximately equally — a ‘blockage’ in one field, such as poor knowledge
creation or low levels of entrepreneurship, would prevent progress. Of course, both
perspectives could also be true, depending on specific conditions or indicators.

A test of the second option is to correlate the variance for the seven composite
indicators (the five EIS composite indices plus the two indices for demand and
governance extracted from the EXIS report) against the Sl1. The variance is calculated
after standardizing the results for each country to remove the performance effect,
whereby some countries perform better on the EIS than other countries. A country
with zero variance would perform identically on all seven composite indices. This
could occur when all composite indices equal zero (very poor performance) or always
equal to 1 (very good performance).

Low Variance High Variance

FINLAND SLOVAKIA

Innovation drivers
10

Innovation drivers

Governance Knowledge creation Governance

Knowledge creation

Innovation &
entrepreneurship

Innovation &
entrepreneurship

Demand

Intellectual property Application Intellectual property Application

EU averagein grey — source : Srengths and Weaknesses report EIS2005 & EXISreport

2 For the EXIS report, see Arundel, A. and H. Hollanders, EXIS: An Exploratory Approach to
Innovation Scoreboards
(http://www.trendchart.org/scoreboards/scoreboard2004/scoreboard papers.cfm ).
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FIGURE 15. NEGATIVE CORRELATION BETWEEN THE SlII AND VARIANCE OF 7
INNOVATION DIMENSIONS
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Figure 15 gives the correlation results between the variance and the Sl for 21
countries for which there are complete data. Using a log-linear model, there is a
statistically significant negative relationship, with performance on the SII declining
with the amount of variance in the seven sub-indices (R®> = 0.84, p < 0.001). This
indicates that well-rounded and equivalent performance on all areas might increase
innovation performance.

This implies that, given equal costs, policy would be more effective in improving
overal innovation performance by concentrating on improving areas of weakness
rather than on making further improvements to areas of strength. It also suggests that
for countries where innovation performance is high, marginal gains are optimised
when all dimensions of innovation are addressed together. This analysis could be
taken into consideration when discussing policy orientations.
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4. TECHNICAL ANNEX

Summary Innovation I ndex

The SlI is calculated using re-scaled values of the indicator data, where the highest
value within the group of EU25 countries, Iceland, Norway and Switzerland is set to 1
and the lowest value within the group of EU25 countries to 0. For Bulgaria, Romania,
Turkey, the US and Japan for those cases where the value of an indicator is above the
maximum or below the minimum the re-scaled value is set equal to 1 respectively O.
The SlI is then calculated as the average value of all re-scaled values and is by
definition between 0 and 1 for the EU25 countries. The Methodology report provides
amore detailed explanation.

The SlI values for TR, US and JP 0.80 .

are estimated as for these countries | y = 0.8544x + 0.0588
available data was insufficient to R 09564
calculate the SII directly. For the
US data are available for only 16
indicators, for Japan for 15
indicators and for Turkey for 13
indicators. The SII for these
countries was computed as follows:

e Step 1) For al 33 countries w
an Sl iS CalCUIaIed USi ng . 0.00 0.20 0.40 0.60 0.80
only data for the 19 non-CIS Sil (all indicators)
indicators, thus excluding
indicators 2.4, 3.1, 3.2, 3.3, 3.6. 4.3 and 4.4.

e Step 2) A simple regression for the EU25 countries, Iceland, Norway,
Switzerland, Bulgaria and Romania was run with the SIl from Step 1 as the
dependent variable and the 2005 SII as the independent variable.

e Step 3) The parameter values from Step 2 were then used to compute a 2005
SlI estimate for TR, US and JP by substituting the value as computed in Step 2
in the regression equation as follows: SI1 = (computed S1 - 0.059)/0.8564.

SlI (not using CIS indicators)
o
S
o
1

Trend data

Trends are calculated as the annual 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
fina year and to minimize the problem of dtatistical/sampling variability. For
example, when the most recent data are for 2004, the trend is based on the percentage
change between 2004 and the average for 2000 to 2002 inclusive. The results for 2003
are excluded in order to provide aone-year lag.
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ANNEX TABLE A: EUROPEAN INNOVATION SCOREBOARD 2005 — CURRENT PERFORMANCE

EU25 EU15 BE CZ DK DE EE EL ES FR IE T CY LV LT LU HU MT ML
1.1 Mew S&E graduates 122 131 0 1.0 6.4 | 125 8.4 8.8 - 126 222 | 242 7.4 36 8.6 | 16.3 1.8 4.8 3.1 7.3
1.2 Population with tertiary education 219 | 231 304 | 123 329 249 314 | 205 | 264 239 | 278 | 116 298 200 252 | 228 167 111 | 275
1.3 Broadband penetration rate 6.5 76 | 140 0.7 | 156 6.7 7.6 0.2 6.7 8.2 1.7 6.1 2.0 15 245 87 22 35 | 147
1.4 Participation in life-long leamning 99 107 94 63 | 276 7.4 6.7 39 5.1 7.8 7.2 6.8 93 91 6.5 94 46 50 165
1.5 Youth education attainment level 76.7 | 738 821 909 | 761 V28 | B23 819 | 618 | 798 853 | 729 801 | V6.9 | 861 | B9.8 834 479 | V45
21 Public R&D expenditures 063 | 070 056 050 | 080  OVF 053 041 | 048 081 040 | 060 027 025 054 | D20 062 019 | 075
2.2 Business R&D expenditures 126 130 133 077 184 175 028 020 057 134 077 055 008 0714 074 158 036 008 101
2.3 Share of medium-high-tech and high-tech R&D - 9.2 838 B854 867 935 698 - 78.3 | 872 846 911 | 7.9 - 62.1 - 878 | 833 852
24 Enterprises receiving public funding for innovation nia 115 37 3.2 121 24 8.9 8.9 10.3 - 148 10 20 - 74 7.3 15 147
2.5 University R&D expenditures financed by businesses 6.6 6.6 12.7 1.0 27 12.5 6.3 6.9 6.4 29 48 3.8 29 | 239 74 - 10.6 0.2 6.8
31 |SMEs innovating in-house n/a 383 | 233 | 259 | 434 | 298 | 175 | 2295 | 292 - 288 392 149 221 230 132 29 180
3.2 |Innovative SMEs co-operating with others nfa 9.6 53 16.6 92 11.3 6.3 44 9.3 - 27 | 226 6.2 12.3 8.1 329 1.6 8.0
3.3 |Innovation expenditures n/a 265 092 215 | 250 143 208 104 253 024 154 255 140 174 129 030 329 079
3.4 |Early-stage venture capital - 0025 0028 0001 0.063 0.021 - 0.008 0.012 0.029 0.023 0.005 - - - - 0.002 - 0027
35 |ICT expenditures 6.4 6.3 6.4 7.1 6.7 6.2 8.6 5.1 52 6.0 54 53 - 7.6 58 6.8 7.1 8.5 7.5
3.6 | SMEs using non-technological change nfa 490 401 260 650 525 | 59.0 460  23.0 - 49.0 - 357 ) 3007 | 740 | 293 | 134 | 38.0
41 Employment in high-tech serices 319 | 349 394 318 | 450 332 232 175 | 235 407 392 | 293 200 231 166 | 294 314 296 | 372
4.2 Exports of high technology products 17.8 | 17.2 74 123 | 134 147 | 94 7.4 59 204 299 71 4.2 27 30 293 217 555 188
4.3 Sales of new-to-market products nia 5.1 14 59 45 45 29 45 58 - 8.1 14 15 43 9.1 0.8 438 3.8
44 Sales of new-to-firm not new-to-market products nia 13.9 b9 | 256 | 233 54 8.9 29 11.9 - 58 39 41 106 | 44 20 13 25
4.5 Employment in medium-high/high-tech manufacturing 660 | 710 642 871 | 612 1104 335 199 | 515 650 628 | 742 124 185 303 | 136 827 614 | 4.06
5.1 |EPQ patents per million population 133.6 1585 1481 109 2148 3010 8.9 8.1 | 255 | 1472 899 747 | 99 6.0 26 2013 183 77T 2789
52 |USPTO patents per million population 599 | 713 | 704 39 | 838 |1372| 27 19 80 681 324 303 21 0.3 05 | 963 | 49 25 | B66
5.3 |Triad patents per million population 223 383 351 0.9 476 | 703 15 0.6 28 | 31 119 | 135 1.2 1.1 0.3 | 38.0 3.3 0.8 538
54 |Community trademarks per million population 872 | 1009 816 | 271 | 1399 1166 222 | 249 | 1294 731 | 1349 836 1162 3.0 49 | 6712 114 | 677 | 1278
5.5 | Community industrial designs per million population 840 989 922 105 1991 1471 52 1.1 711 698 691 1292 238 52 64 | 1311 | 9.3 76 | 1259
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ANNEX TABLE A: EUROPEAN INNOVATION SCOREBOARD 2005 — CURRENT PERFORMANCE (CONTINUED)

EU25 EU15 | AT PL PT Sl SK Fl SE UK BG RO TR CH IS MO us JP
1.1 MNew S&E graduates 122 131 8.2 9.0 8.2 8.7 83 | 174 | 139 210 | 83 94 5.2 [ 9.2 93 109 132
1.2 Population with tertiary education 219 231 183 | 156 125 190 128 | 342 282 292 217 106 | 97 282 | 292 323 384 374
1.3 Broadband penetration rate 6.5 7.6 8.7 0.5 6.4 3.8 04 110 121 74 - - 03 145 185 114 112 127
1.4 Participation in life-long learning 9.9 107 | 120 55 48 179 46 246 358 213 1.3 1.6 = 286 317 191 = =
1.5 Youth education attainment level 767 | 738 853 | 895 | 490 897 | 913 846 | 863 | 764 | 760 | 748 - 829 | 539 953 - -
2.1 Public R&D expenditures 069 070 070 043 052 063 026 1.03 102 068 039 017 047 067 137 082 086 0389
2.2 Business R&D expenditures 126 130 142 016 026 090 031 245 293 130 010 023 019 190 167 110 191 | 285
2.3 Share of medium-high-tech and high-tech R&D - 9.2 | 829 774 B852 850 686 881 937 911 859 503 - 901 - 727 | 906  B86.8
2.4 Enterprises receiving public funding for innovation nfa nfa 19.2 0.7 13.7 | 41 1.8 18.7 9.1 3.8 1.0 1.7 - 53 48 8.0 - -
2.5 University R&D expenditures financed by businesses 6.6 6.6 41 6.0 15 96 0.3 58 55 56 | 314 856 | 220 6.0 10.9 50 45 27
3.1 |SMEs innovating in-house n/a nfa 447 | 125 362 149 157 238 352 224 94 | 125 = 848 | 4865 288 = =
3.2 Innovative SMEs co-operating with others nia nia 13.2 8.2 7.0 8.8 38 186 | 134 7.2 2.3 34 - 104 126 125 - -
3.3 Innovation expenditures nfa nfa - 225 262 092 240 @ 250 - 161 069  1.00 - 348 170 122 - -
34 |Early-stage venture capital - 0025 0.013  0.007 0.026 - 0,002 0065 0031 0.038 - 0.003 - 0038 0048 0032 0.072 -
3.5 |ICT expenditures 6.4 6.3 6.4 7.2 7.1 5.2 6.0 7.1 8.7 7.9 8.6 1.5 3.2 7. = 6.2 7. 8.0
3.6 SMEs using non-technological change nia nfa | 58.0 - 510 | 508 101 | 470 | 440 - 86 | 77.3 - 630 | 540 350 - -
4.1 Employment in high-tech semices 319 | 349 332 = 145 267 254 468 485 440 269 | 145 = 404 481 385 = =
4.2 Exports of high technology products 178 172 | 153 | 27 74 5.8 34 206 131 210 | 29 33 18 | 223 | 20 37 | 269 | 227
4.3 Sales of new-to-market products nfa nfa 7.6 34 10.8 35 10.9 51 - 1.7 21 7.6 - - 2.0 1.9 - -
4.4 Sales of new-to-firm not new-to-market products nfa nfa 10.6 9.6 151 34 2.8 16.4 - 16.7 3.8 1.3 - 205 77 7.0 - -
4.5 Employment in medium-high/high-tech manufacturing | 660 710 621 435 317 8§94 800 685 703 627 466 532 - 709 | 202 453 4389 740
5.1 |EPOQ patents per million population 133.6 1585 1748 | 27 43 | 328 43 3109 315 1287 37 0.9 1.0 | 4601 1218 1313 1545 1667
5.2 |USPTO patents per million population 899 7.3 654 04 1.3 8.4 19 | 158.6 1874 645 08 0.2 0.2 188.3 58.0 551 3014 2739
5.3 |Triad patents per million population 223 383 342 03 0.8 4.0 08 945 914 300 - 0.0 01 108 149 242 536 | 926
5.4 | Community trademarks per million population g7.2 | 1009 1588 143 478 386 3.0 | 827 1115 1058 0.3 1.1 1.0 | 180.0 587 239 320 111
55 | Community industrial designs per million population 840 | 989 1436 52 | 263 246 59 | 917 890 | 658 0.9 0.0 20 (1812 173 410 | 124 151

34



ANNEX TABLE B: EUROPEAN INNOVATION SCOREBOARD 2005 —Y EARS USED FOR CURRENT PERFORMANCE

EU25 | EU15 BE Cz DK DE EE EL ES FR IE IT CcY LV LT LU HU MT
1.1 |New S&E graduates 2003 2003 2003 @ 2003 2003 2003 @ 2003 - 2003 = 2003 | 2003 ' 2002 2003 @ 2003 2003 | 2000 | 2003 | 2003
1.2 |Population with tertiary education 2004 @ 2004 2004 2004 2004 2004 2004 | 2004 | 2004 2004 | 2004 | 2004 2004 2004 2004 2004 2004 2004
1.3 |Broadband penetration rate 2004 @ 2004 2004 2004 2004 2004 2004 | 2004 | 2004 @ 2004 | 2004 | 2004 2004 2004 2004 2004 2004 2004
1.4 |Participation in life-long learning 2004 @ 2004 2004 2004 2004 2004 2004 | 2004 | 2004 2004 | 2004 | 2004 2004 2004 2004 2004 2004 2004
1.5 |Youth education attainment level 2004 @ 2004 2004 2004 2004 2004 2004 | 2004 | 2004 @ 2004 | 2004 | 2004 2004 2004 2004 2003 @ 2004 2004
2.1 |Public R&D expenditures 2003 = 2003 | 2003 2003 | 2003 | 2003 | 2003 | 2003 | 2003 2003 @ 2003 2002 2003 2003 2003 2003 2003 2003
2.2 |Business R&D expenditures 2003 = 2003 | 2003 2003 | 2003 | 2003 | 2003 | 2003 | 2003 2003 @ 2003 2003 2003 @ 2003 2003 2003 2003 2003
2.3 |Share of medium-high-tech and high-tech R&D - 1999 | 2001 | 2002 @ 1999 @ 2002 @ 2002 - 2001 @ 2002 | 1999 2001 2002 - 2002 - 2002 @ 2001
2.4 |Enterprises receiving public funding for innovation CIS3 | CIS3 | CIS3 | CIS3 | CIS3 | CIS3 | CIS3 | CIS3 - CIS3 | CIS3 | CIS3 - CIS3 | CIS3 | CIs3
2.5 University R&D expenditures financed by businesses 2002 | 2002 2001 2003 & 2003 | 2003 2003 2001 2003 | 2002 2003 @ 1996 @ 2003 @ 2003 @ 2003 -- 2003 | 2003
3.1 |SMEs innovating in-house CIS3 Cislight  Cislight  CiSlight CIS3 | CIS3 Cislight CIS3 - Cislight | Cislight | CiSlight | CIS3 | CiSlight | CISlight | CIS3
3.2 | Innovative SMEs co-operating with others CIS3 Cislight Cislight CIS3 | CIS3 | CIS3 Cislight CIS3 - Cislight | CiSlight | CiSlight | CIS3 | CiSlight | CISlight | CIS3
3.3 | Innovation expenditures CIS3 | Cislight  Cislight  Cislight CIS3 | CIS3 Cislight CIS3 | CIS3 | CiSlight CiSlight Cislight CIS3 | CIS3 | Cislight CIS3
3.4 |Early-stage venture capital .- 2002-03 2002-03/2002-032002-03 2002-03 -~ |2002-03/2002-03/2002-032002-03 2002-03  -- - - - |2002-03| --
3.5 |ICT expenditures 2004 2004 2004 2004 2004 2004 2004 2004 2004 2004 @ 2004 | 2004 - 2004 | 2004 2002 2004 2004
3.6 |SMEs using non-technological change CIS3 CIS3  CIS3  CIsS3 CIs3  CIs3 CIs3  cCIs3 -- CIS3 -- CIS3 CIS3  CIsS3  CIs3  CIs3
4.1 Employment in high-tech services 2003 @ 2003 2003 2003 @ 2003 2003 2003 @ 2003 2003 2003 | 2003 | 2003 | 2003 | 2003 | 2003 @ 2003 2003 2003
4.2 Exports of high technology products 2003 # 2003 2003 2003 2003 2003 2003 | 2003 | 2003 | 2003 | 2003 | 2003 = 2003 | 2003 @ 2003 ' 2003 @ 2003 @ 2003
4.3 Sales of new-to-market products CIS3 | Cislight | CiSlight ' CISlight CIS3 @ CIS3 |CiSlight| CIS3 -- CiSlight | CiSlight | CiSlight | CIS3 | CiSlight | CISlight  CIS3
4.4 Sales of new-to-firm not new-to-market products CIS3 Cislight | Cislight | CIS3 @ CIS3 @ CIS3 Cislight CIS3 -- Cislight | Cislight | CISlight ' CIS3 | CiSlight | CiSlight | CIS3
4.5 Employment in medium-high/high-tech manufacturing 2003 @ 2003 2003 2003 2003 2003 2003 | 2003 | 2003 | 2003 | 2003 | 2003 @ 2003 | 2003 @ 2003 | 2003 @ 2003 @ 2003
5.1 |EPO patents per million population 2002 @ 2002 2002 2002 2002 2002 2002 | 2002 | 2002 @ 2002 | 2002 | 2002 @ 2002 A 2002 2002 @ 2002 @ 2002 @ 2002
5.2 |USPTO patents per million population 2002 = 2002 2002 2002 | 2002 | 2002 | 2002 | 2002 | 2002 @ 2002 @ 2002 2002 2002 2002 2002 2002 2002 2002
5.3 |Triad patents per million population 2000 @ 2000 & 2000 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 @ 2000 @ 2000 @ 2000 @ 2000 @ 2000 @ 2000 @ 2000 2000
5.4 ' Community trademarks per million population 2004 2004 2004 2004 & 2004 @ 2004 2004 @ 2004 | 2004 | 2004 @ 2004 2004 @ 2004 2004 2004 | 2004 | 2004 | 2004
5.5 |Community industrial designs per million population 2004 2004 2004 2004 | 2004 | 2004 | 2004 | 2004 | 2004 2004 2004 2004 2004 2004 2004 2004 2004 2003
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ANNEX TABLE B: EUROPEAN INNOVATION SCOREBOARD 2005 — Y EARS USED FOR CURRENT PERFORMANCE (CONTINUED)

EU25 EU15 AT PL PT Si SK Fl SE UK BG RO TR CH IS NO us JP
1.1 |New S&E graduates 2003 '« 2003 | 2003 | 2003 | 2003 @ 2003 | 2003 ' 2002 | 2003 @ 2003 | 2003 2003 | 2003 @ 2003 | 2002 2003 | 2003 2003
1.2 |Population with tertiary education 2004 = 2004 | 2004 @ 2004 @ 2004 2004 2004 2004 2004 2004 2004 2004 2003 2004 @ 2004 2004 | 2003 2003
1.3 |Broadband penetration rate 2004 = 2004 | 2004 @ 2004 | 2004 2004 2004 2004 2004 2004 - -- 2004 @ 2004 | 2004 @ 2004 | 2004 2004
1.4 |Participation in life-long learning 2004 | 2004 | 2004 2004 2004 2004 @ 2004 2004 2004 @ 2004 2004 2004 - 2004 = 2003 | 2004 -- -
1.5 |Youth education attainment level 2004 |« 2004 | 2004 @ 2004 2004 2004 @ 2004 2004 2004 2004 2004 2004 - 2004 @ 2004 @ 2004 - -
2.1 |Public R&D expenditures 2003 | 2003 = 2002 @ 2003 | 2003 @ 2003 ' 2003 2003 @ 2003 | 2003 @ 2003 @ 2003 | 2002 2000 | 2003 | 2003 @ 2003 | 2003
2.2 |Business R&D expenditures 2003 | 2003 @ 2002 @ 2003 | 2003 @ 2003 | 2003 2003 @ 2003 | 2003 @ 2003 @ 2003 | 2002 2000 | 2003 | 2003 @ 2003 | 2003
2.3 | Share of medium-high-tech and high-tech R&D - 1999 | 2002 = 2001 2001 2002 @ 2002 | 2002 2001 @ 2001 | 2002 2002 - 2000 - 1998 | 2000 @ 2001
2.4 |Enterprises receiving public funding for innovation CIS3 CIS3 CIS3 CIS3  CIs3  CIS3  CIs3  CIS3 CIs3  CIs3 - CIS3  CIS3  CISs3 - -
2.5 |University R&D expenditures financed by businesses 2002 2002 2002 2003 @ 2003 | 2003 @ 2001 | 2003 @ 2003 | 2003 2003 2003 A 2002 2002 2001 2003 2003 ' 2003
3.1 | SMEs innovating in-house CiSlight | CIS3 | CIS3 | Cislight | CiSlight | CISlight CIS3 | CIS3 | CIS3 | CISlight - CIS3  CIS3  CIS3 - -
3.2 | Innovative SMEs co-operating with others CiSlight | CISlight | CIS3 | CISlight | CiSlight | CISlight . CIS3 | CIS3 | CIS3 | CISlight - CIS3  CIS3  CIS3 - -
3.3 | Innovation expenditures - Cislight | CIS3 | Cislight | CiSlight  CIS3 -- CIS3 | CIS3 | cCislight - CIS3  CIS3  CIS3 - -
3.4 | Early-stage venture capital -~ |2002-03 2002-03/2002-03 2002-03| -- | 2002-03/2002-03 2002-03 2002-03  -- 2002-03  --  2002-03/2001-02 2002-03/2001-02  --
3.5 |ICT expenditures 2004 2004 2004 2004 @ 2004 | 2004 2004 | 2004 @ 2004 | 2004 @ 2004 @ 2004 2003 @ 2004 - 2004 | 2004 2004
3.6 ' SMEs using non-technological change CIS3 - CIS3  CIS3 | CIS3 | CIS3 | CIs3 -- CIS3  CIS3 -- CIS3  CIS3 | CIs3 - --
4.1 Employment in high-tech services 2003 @ 2003 | 2003 -- 2003 = 2003 | 2003 ' 2003 | 2003 & 2003 | 2003 2003 -- 2003 @ 2002 @ 2003 -- --
4.2 Exports of high technology products 2003 = 2003 | 2003 | 2003 | 2003 @ 2003 @ 2003 A 2003 @ 2003 2003 @ 2003 2003 2003 2003 | 2003 2003 | 2003 2003
4.3 Sales of new-to-market products Cislight | CISlight  CIS3 | CISlight  CiSlight | CISlight - CIS3 CIS3 cCislight - -- CIS3  CIS3 -- --
4.4 Sales of new-to-firm not new-to-market products Cislight | CISlight  CIS3 | CiSlight  CiSlight | CISlight - CIS3 CIS3 Cislight - CIS3  CIsS3 | CIS3 -- --
4.5 Employment in medium-high/high-tech manufacturing 2003 | 2003 | 2003 @ 2002 @ 2003 @ 2003 § 2003 2003 @ 2003 ' 2003 | 2003 @ 2003 - 2003 ' 2002 | 2003 @ 2001 2002
5.1 EPO patents per million population 2002 @ 2002 | 2002 @ 2002 | 2002 2002 @ 2002 @ 2002 2002 2002 2002 @ 2002 2002 2002 | 2002 2002 | 2002 2002
5.2 |USPTO patents per million population 2002 | 2002 2002 @ 2002 | 2002 @ 2002 @ 2002 2002 @ 2002 | 2002 2002 2002 | 2002 2002 2002 | 2002 @ 2002 | 2002
5.3 |Triad patents per million population 2000 | 2000 @ 2000 & 2000 | 2000 @ 2000 | 2000 @ 2000 @ 2000 | 2000 - 2000 @ 2000 & 1999 2000 | 2000 2000 @ 2000
5.4 |Community trademarks per million population 2004 @ 2004 | 2004 2004 | 2004 @ 2004 | 2004 @ 2004 | 2004 @ 2004 | 2004 2004 | 2004 @ 2004 | 2004 2004 | 2004 2004
5.5 |Community industrial designs per million population 2004 2004 2004 2004 @ 2004 | 2004 2004 | 2004 2004 | 2004 2004 2004 2004 2004 2004 2004 2004 2004
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ANNEX TABLE C: EUROPEAN INNOVATION SCOREBOARD 2005 —TREND PERFORMANCE

EU25 | EU15 BE Cz DK DE EE EL ES FR IE IT CcY LV LT LU HU MT

1.1 'New S&E graduates 9.4 9.0 5.4 9.2 8.1 0.8 13.2 - 10.8 6.4 1.4 16.7 -0.5 9.8 10.6 - 4.1 -3.6
1.2 |Population with tertiary education 4.3 3.8 4.9 2.7 8.2 3.6 2.5 8.4 5.6 2.9 11.7 8.3 5.0 3.8 6.9 11.2 8.9 18.5
1.3 Broadband penetration rate - 49.5  29.1 32.4  29.4 - - 45.8 77.6 | 312.3 79.2 - - - 122.6 -- -
1.5 Youth education attainment level 0.2 0.1 1.0 -0.1 -0.7 0.7 1.2 -2.7 -1.2 1.0 3.3 -2.4 2.5 4.2 -1.7 -- 9.4
2.1 Public R&D expenditures 2.2 2.0 -0.3 3.5 2.6 2.7 3.3 -5.1 6.1 0.4 10.7 5.4 16.2 -5.5 6.4 24.0 | 14.0 --
2.2 Business R&D expenditures 1.3 1.4 -5.6 2.2 10.9 1.3 22.5 0.0 9.4 -1.0 -2.9 1.6 26.5 3.8 9.5 0.0 3.4 -
2.5 |University R&D expenditures financed by businesses | 0.6 0.9 8.1 -1.2 - 3.1 -8.2 14.0 -9.2 2.9 -4.4 -- 23.3 -- -25.2 -- 41.5 --
3.5 |ICT expenditures 6.9 -1.3 -3.0 -8.9 -1.2 -0.5 -12.8 | -4.6 -2.2 -0.6 -1.5 0.6 - -6.5 -4.1 -- -12.4 0.4
4.1 |Employment in high-tech services 0.1 1.3 4.1 1.0 -3.4 5.0 @ -11.7 4.0 -0.4 1.9 -1.6 0.6 9.9 2.7 9.1 -2.7 1.9 -4.0
4.2 Exports of high technology products -6.3 -6.2 -6.9 22.5 -2.5 -2.2  -26.6 9.2 -1.9 -9.7 | -13.8 | -6.8 7.0 10.0 9.5 17.6 1.7 -3.3
4.5 |Employment in medium-high/high-tech manufacturing -2.8 -3.4 -3.5 -1.5 -3.8 -0.2  -12.3  -5.3 -2.8 -5.0 -6.5 -0.9 6.7 3.7 -2.4 -9.8 -0.9 | -19.0
5.1 |EPO patents per million population 5.3 5.2 0.2 -0.6 12.7 4.5 8.8 7.0 5.0 4.9 10.6 3.5 -9.9 16.5 -- -- 10.3  20.0
5.2 USPTO patents per million population - 5.9 2.2 14.4 0.6 8.4 19.9 4.2 11.0 2.6 9.9 4.4 37.9 | -53.3 - -- 7.0 | -20.1
5.3 | Triad patents per million population 1.2 1.0 -2.8 -7.8 6.7 0.6 -11.0  -23.6 4.5 -2.1 9.0 4.4 166.7 28.4  62.0 -2.0 17.3  -14.9
5.4 Community trademarks per million population 15.6 = 13.9 @ 18.5 240.2 1.5 16.2 4499 175 184 12.7  10.3  13.2 50.5 -- -- 4.0 198.3 130.8

EU25 | EU15 AT PL PT Si SK Fl SE UK BG RO TR CH IS NO us JP
1.1 New S&E graduates 9.4 9.0 7.2 16.5 | 13.8 1.2 17.9 2.5 11.2 3.8 8.9 16.6 -- 13.6 | 12.8 8.5 6.4 2.1
1.2 | Population with tertiary education 4.3 3.8 11.0  14.4  16.9 12.0 9.3 2.8 1.7 0.1 3.5 4.5 8.2 6.2 9.3 -1.3 2.6 6.2
1.3 |Broadband penetration rate -- 49.5 | 241 - 58.4 -- -- 51.4 354 | 67.1 -- -- -- -- -- -- - --
1.5 |Youth education attainment level 0.2 15 - 0.8 6.1 1.2 -1.6 -1.3 0.1 -0.3 | -1.2 -0.9 -- 0.5 3.9 0.0 - -
2.1 Public R&D expenditures 2.2 2.0 3.8 2.0 -4.5 -1.0 7.1 2.0 4.4 5.3 -2.5 19.0  10.3 - 4.7 9.4 11.9 2.3
2.2 Business R&D expenditures 1.3 1.4 12.1 | -20.5 | 10.0 4.1 | -14.4 2.5 -1.6 2.3 -4.7 -7.1 -3.3 -- 5.7 8.2 -2.1 | 10.8
2.5 University R&D expenditures financed by businesses = 0.6 0.9 - -13.5  23.5  10.9 - 1.4 7.7 | -10.1 | 5.2 -6.6 8.9 -1.1 | 208  -4.4 -129 6.8
3.5 ICT expenditures 6.9 -1.3 0.5 6.9 1.9 -9.5 -9.3 1.7 -0.2 0.2 0.0 -52.9 415 2.3 - 4.0 0.0 8.2
4.1 Employment in high-tech services 0.1 1.3 8.3 - 6.7 4.0 -6.6 3.7 -3.2 -0.4 -0.4 1.9 -- 2.3 8.3 -2.1 -- --
4.2 | Exports of high technology products -6.3 -6.2 6.7 1.9 15.6  16.1 | -4.6 -2.7 -12.0 -9.1  30.6 -10.3 -28.6 4.7 8.5 -1.3 -4.5 -5.8
4.5 Employment in medium-high/high-tech manufacturing -2.8 -3.4 -3.2 -6.8 -5.9 1.9 8.9 -3.1 -4.6 -7.7 -8.0 0.8 -- -4.7 9.9 0.7 -4.3 -2.4
5.1 EPO patents per million population 5.3 5.2 9.1 12.0 7.6 20.2 - 1.9 -2.2 6.5 3.2 | -13.7 | 0.3 0.3 8.8 2.4 3.3 9.9
5.2 USPTO patents per million population -- 5.9 6.2 | -13.6 18.8 3.0 -- 14.6 8.6 3.2 61.1 -3.7 | 58.7 1.5 20.4 4.9 -0.1 5.5
5.3 Triad patents per million population 1.2 1.0 6.1 9.6 19.7 9.7 239 11.0 -2.0 3.3 -- -30.1  16.5 0.4 -6.7 7.4 -1.4 2.9
5.4 ' Community trademarks per million population 156 @ 139 | 33.5 5254 | 14.1 106.6 -- -1.0 | 11.3 4.1 42.2 | 90.7 H 456 | 147 546 | 14.0 -1.9 | 13.9
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ANNEX TABLE D: EUROPEAN INNOVATION SCOREBOARD 2005 — DEFINITIONSAND INTERPRETATION

# EIS 2005 indicators Numerator Denominator Interpretation
Number of S& E (science and engineering) I . . L
graduates, S&E graduates are defined as all post- Th_e indicator is ameasure of the supply of new graduates W|t'h'tra| ningin
A Science & Engineering (S&E). Due to problems of comparability for
secondary education graduates (I1SCED classes . R . Lo
T ) - L educational qualifications across countries, thisindicator uses broad
New S&E graduatesper | 5aand above) in life sciences (1SC42), physical The reference population is - ; . : )
; . . L educational categories. This means that it covers everything from
1.1 | 1000 population aged sciences (1SC44), mathematics and statistics all age classes between 20 .
. ) - . . graduates of one-year diploma programmes to PhDs. A broad coverage
20-29 (1SC46), computing (1SC48), engineering and and 29 yearsinclusive. s
- . i can aso be an advantage, since graduates of one-year programmes are of
engineering trades (1SC52), manufacturing and ; ; S . ) ;
i . - value to incremental innovation in manufacturing and in the service
processing (1SC54) and architecture and building
sector.
(1SC58).
Thisisagenera indicator of the supply of advanced skills. It is not
limited to science and technical fields because the adoption of innovations
in many areas, in particular in the service sectors, depends on awide range
Population with tertiary Number of persons in age class with some form The reference population is of skills. Furthermore, it includes the entire working age population,
1.2 | education per 100 of st-secoF;I dar edusgtion (ISCED 5 and 6) all age classes between 25 because future economic growth could require drawing on the non-active
population aged 25-64 PO y ' and 64 yearsinclusive. fraction of the population. International comparisons of educational levels
however are difficult due to large discrepancies in educational systems,
access, and the level of attainment that is required to receive atertiary
degree. Differences among countries should be interpreted with caution.
Realising Europe's full e-potential depends on creating the conditions for
electronic commerce and the Internet to flourish, so that the Union can
catch up with its competitors by hooking up many more businesses and
homesto the Internet viafast connections. The Community and the
Member States are to make available in all European countries low cost,
high-speed interconnected networks for Internet access and foster the
Broadband penetration Number of broadband lines. Broadband lines are | Total population as defined development of state-of-the-art information technol ogy and other telecom
rate (number of . . - . networks as well as the content for those networks (Lisbon European
13 defined as those with a capacity equal to or in the European System of

broadband lines per 100
population)

higher than 144 Kbit/s.

Accounts (ESA 1995).

Council, 2000). The Barcel ona European Council (2002) attached priority
to the widespread availability and use of broadband networks throughout
the Union by 2005 and the development of Internet protocol |Pv6. Further
development in this area requires accel erated broadband deployment; in
this respect the Brussel s European Council (2003) called on Member
Statesto put in place national broadband / high speed Internet strategies
by end 2003 and aim for a substantial increase in high speed Internet
connections by 2005.

38




# EIS 2005 indicators Numer ator Denominator Interpretation
Number of personsinvolved in life-long
learning. Life-long learning is defined as
participation in any type of education or training
course during the four weeks prior to the survey. A central characteristic of a knowledge economy is continual technical
Participation in life-long | Education includes both courses of relevanceto | The reference population is development and innovation. Individuals need to continually learn new
1.4 | learning per 100 the respondent's employment and general all age classes between 25 ideas and skills or to participatein life-long learning. All types of learning
population aged 25-64) interest courses, such asin languages or arts. It and 64 yearsinclusive of valuable, since it prepares people for “learning to learn”. The ability to
includes initial education, further education, learn can then be applied to new tasks with social and economic benefits.
continuing or further training, training within the
company, apprenticeship, on-the-job training,
seminars, distance learning, and evening classes.
The indicator measures the qualification level of the population aged 20-
24 yearsin terms of formal educational degrees. In so far it provides a
measure for the “supply” of human capital of that age group and for the
output of education systems in terms of graduates. A study for OECD
countries suggests a positive link between education and economic
growth. According to this study an additional year of average school
attainment is estimated to increase economic growth by around 5%
Y outh education immediately and by further 2.5% in the long run (De la Fuente and
attai nm_ent level (% of Number of persons aged 20-24 having _ The reference population is C_i ccone, “Human capital in aglobal and I_<now|ed_gebased economy”,
15 population aged 20-24 completed at least upper secondary education, all age classes between 20 Final report for DG Employment and Social Affairs, 2002). Completed

having completed at
least upper secondary
education)

i.e. with an education level ISCED 3-4
minimum.

and 24 yearsinclusive

upper secondary education is generally considered to be the minimum
level required for successful participation in a knowledge-based society. It
isincreasingly important not just for successful entry into the labour
market, but also to allow students access to learning and training
opportunities offered by higher education. School attainment is a primary
determinant of individual income and labour market status. Persons who
have completed at |east upper secondary education have accessto jobs
with higher salaries and better working conditions. They also have a
markedly higher employment rate than persons with at most lower
secondary education (Employment in Europe 2004).
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EIS 2005 indicators

Numer ator

Denominator

Interpretation

21

Public R&D
expenditures (% of
GDP)

Difference between GERD (Gross domestic
expenditure on R& D) and BERD (Business
enterprise expenditure on R& D). Both GERD
and BERD according to Frascati-manual
definitions, in national currency and current
prices.

Gross domestic product as
defined in the European
System of Accounts (ESA
1995), in national currency
and current prices.

R& D expenditure represents one of the major drivers of economic growth
in a knowledge-based economy. As such, trendsin the R& D expenditure
indicator provide key indications of the future competitiveness and wealth
of the EU. Research and development spending is essential for making the
transition to a knowledge-based economy as well as for improving
production technologies and stimulating growth. Recognising the benefits
of R&D for growth and being aware of the rapidly widening gap between
Europe' s R&D effort and that of the principal partners of the EU in the
world, the Barcelona European Council (March 2003) set the EU atarget
of increasing R& D expenditure to 3 per cent of GDP by 2010, two thirds
of which should come from the business enterprise sector.

2.2

Business R&D
expenditures (% of
GDP)

All R&D expenditures in the business sector
(BERD), according to Frascati-manual
definitions, in national currency and current
prices.

Gross domestic product as
defined in the European
System of Accounts (ESA
1995), in national currency
and current prices.

Theindicator captures the formal creation of new knowledge within firms.
It is particularly important in the science-based sector (pharmaceuticals,
chemicals and some areas of electronics) where most new knowledgeis
created in or near R&D laboratories.

2.3

Share of medium-high-
tech and high-tech R&D
(% of manufacturing
R& D expenditures)

R& D expenditures in medium-high and high-
tech manufacturing, in national currency and
current prices. These include chemicals
(NACE24), machinery (NACE29), office
equipment (NACE30), electrical equipment
(NACE31), telecommunications and related
equipment (NACE32), precision instruments
(NACE33), automobiles (NACE34) and
aerospace and other transport (NACES35).

R&D expendituresin total
manufacturing, in national
currency and current prices.

Thisindicator captures whether a country invests in future technologies
(medium-high and high-tech manufacturing industries) or rather in
historical industries (medium-low and low-tech manufacturing industries).
This follows a recent report published by the JRC (R& D expenditure
scoreboard), which highlights that the R& D problem observed in Europe
is more a business structure problem. In most sectors R& D intensity is as
high in the EU as in the rest of the world, however the relative importance
of R&D intensive sectors in the total businessis relatively low in Europe.

24

Share of enterprises
receiving public funding
for innovation

Number of innovative enterprises that have

received public funding. Public funding includes

financial support in terms of grants and loans,
including a subsidy element, and loan
guarantees. Ordinary payments for orders of
public customers are not included. (Community
Innovation Survey)

Total number of enterprises,
thus both innovating and
non-innovating enterprises.
(Community Innovation
Survey)

Thisindicator measures the degree of government support to innovation.
The indicator gives the percentage of al firms (innovators and non-
innovators combined) that received any public financial support for
innovation from at least one of three levels of government (local, national
and the European Union).

25

University R&D
expenditures financed
by business sector

R&D expenditures in the higher education sector

financed by business, in national currency and
current prices.

Total R&D expendituresin
the higher education sector
(HERD), in national

currency and current prices.

This indicator measures public private co-operation. University R& D
financed by the business sector are expected to explicitly serve the more
short-term research needs of the business sector.
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EIS 2005 indicators

Numer ator

Denominator

Interpretation

31

SMEs innovating in-
house (% of SMEs)

Sum of SMEs with in-house innovation
activities. Innovative firms are defined as those
who introduced new products or processes either
1) in-house or 2) in combination with other
firms. Thisindicator does not include new
products or processes devel oped by other firms.
(Community Innovation Survey)

Total number of SMEs.
(Community Innovation
Survey)

Thisindicator measures the degree to which SMEs, that have introduced
any new or significantly improved products or production processes
during the period 1998-2000, have innovated in-house. Theindicator is
limited to SMEs because almost all large firms innovate and because
countries with an industrial structure weighted to larger firms would tend
to do better.

32

Innovative SMES co-
operating with others (%
of SMEs)

Sum of SMEs with innovation co-operation
activities. Firms with co-operation activities are
those that had any co-operation agreements on
innovation activities with other enterprises or
institutions in the three years of the survey
period. (Community |nnovation Survey)

Total number of SMEs.
(Community Innovation
Survey)

Thisindicator measures the degree to which SMEs areinvolved in
innovation co-operation. Complex innovations, in particular in ICT, often
depend on the ability to draw on diverse sources of information and
knowledge, or to collaborate on the development of an innovation. This
indicator measures the flow of knowledge between public research
ingtitutions and firms and between firms and other firms. The indicator is
limited to SMEs because ailmost al large firms are involved in innovation
Co-operation.

33

Innovation expenditures
(% of turnover)

Sum of total innovation expenditure for
enterprises, in national currency and current
prices. Innovation expenditures includes the full
range of innovation activities: in-house R&D,
extramural R& D, machinery and equipment
linked to product and process innovation,
spending to acquire patents and licenses,
industrial design, training, and the marketing of
innovations. (Community Innovation Survey)

Total turnover for all
enterprises, in national
currency and current prices.
(Community Innovation
Survey)

Thisindicator measures total innovation expenditure as percentage of total
turnover. Several of the components of innovation expenditure, such as
investment in equipment and machinery and the acquisition of patents and
licenses, measure the diffusion of new production technology and ideas.
Overall, the indicator measures total expenditures on many activities of
relevance to innovation. Theindicator partly overlaps with the indicator
on business R& D expenditures.

34

Early-stage venture
capital (% of GDP)

Venture capital investment is defined as private
equity raised for investment in companies.
Management buyouts, management buyins, and
venture purchase of quoted shares are excluded.
Early-stage capital includes seed and start-up
capital. Seed is defined as financing provided to
research, assess and develop an initial concept
before a business has reached the start-up phase.
Sart-up is defined as financing provided for
product development and initial marketing,
manufacturing, and sales. Companies may bein
the process of being set up or may have been in
business for a short time, but have not yet sold
their product commercially.

Gross domestic product as
defined in the European
System of Accounts (ESA
1995), in national currency
and current prices.

The amount of early-stage venture capital is aproxy for therelative
dynamism of new business creation. In particular for enterprises using or
developing new (risky) technologies venture capital is often the only
available means of financing their (expanding) business.

Note: in order to reduce volatility, the indicator is based on a two-year
average.
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# EIS 2005 indicators Numerator Denominator Inter pretation
ICT isafundamental feature of knowledge-based economies and the
Total expenditures on information and driver of current and future productivity improvements. An indicator of
communication technology (ICT), in national Gross domestic product as ICT investment is crucia for capturing innovation in knowledge-based
ICT expenditures (% of currency and current prices. ICT includes office | defined in the European economies, in particular due to the diffusion of new IT equipment,

35 GDP) pen machines, data processing equipment, data System of Accounts (ESA services and software. One disadvantage of thisindicator isthat it is
communication equipment, and 1995), in national currency ultimately obtained from private sources, with alack of good information
telecommunications equipment, plus related and current prices. on thereliability of the data. Another disadvantageisthat part of the
software and telecom services. expendituresisfor final consumption and may have few productivity or

innovation benefits.
CIS question 12.'1 asksﬂrms;f, between 1998 The Community Innovation Survey mainly asks firms about their
and 2000, they implemented ‘ advanced S . : ) . - .
. o o technical innovation, Many firms, in particular in the services sectors,
management techniques’, ‘new or significantly h X . .
. I , innovate through other non-technical forms of innovation. Examples of
SMESs using non- changed organizational structures’, or Total number of SMEs. . . . .
) I . . . ; these are innovation through the introduction of advanced and more
3.6 | technological change (% | ‘significant changesin the aesthetic appearance | (Community Innovation = : . .
L S O efficient management techniques or through the introduction of new and
of SMEs) or designin at least one product ’. A ‘yes Survey) L o - .
- more efficient ways of organization. Evidence on non-technical
response to at least one of these categories . S A .
- ) ) ) innovation is scarce. Thisindicator tries to capture the extent that SMEs
would identify a SME using non-technical . I -
. . innovate through non-technical innovation.
change. (Community Innovation Survey)
Number of employed personsin the high-tech The high technology services both provide services directly to consumers,
Employment in high- services sectors. These include post and The total workforceincludes | such astelecommunications, and provide inputs to the innovative
4.1 | tech services (% of total | telecommunications (NACE64), information all manufacturing and activities of other firmsin all sectors of the economy. The latter can
workforce) technology including software development service sectors. increase productivity throughout the economy and support the diffusion of
(NACE72) and R&D services (NACET73). arange of innovations, in particular those based on ICT.
The indicator measures the technological competitiveness of the EU i.e.
Value of high-tech exports, in national currency the ability to commercialise the results of research and devel opment
and current prices. High-tech exports includes (R&D) and innovation in the international markets. It also reflects product
exports of the following products: aerospace; specialisation by country. Creating, exploiting and commercialising new
Exports of high computers and office machinery; electronics- Value of total exports, in technologiesis vital for the competitiveness of a country in the modern
4.2 | technology productsasa | telecommunications; pharmaceuticals; scientific | national currency and current | economy. This is because high technology sectors are key drivers for

share of total exports

instruments; electrical machinery; chemistry;
non-electrical machinery and armament (cf.
OECD STI Working Paper 1997/2 for the SITC
Revision 3 codes).

prices.

economic growth, productivity and welfare, and are generally a source of
high value added and well-paid employment. The Brussels European
Council (2003) stressed the role of public-private partnershipsin the
research area as a key factor in devel oping new technologies and enabling
the European high-tech industry to compete at the global level.
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# EIS 2005 indicators Numer ator Denominator Interpretation
Thisindicator measures the turnover of new or significantly improved
Total turnover for all products, which are also hew to the market, as a percentage of total
N - - . turnover. The product must be new to the firm, which in many cases will
Sum of total turnover of new or significantly enterprises, in national - . - ) - .
Sales of new-to-market ; . . also include innovations that are world-firsts. The main disadvantage is
43 products (% of turnover) improved products for all enterprises. currency and current prices. that there is some ambiguity in what constitutes a‘ new to market’
(Co nity Innovation Suirvey) g?v ) nity Innovation innovation. Smaller firms or firms from less developed countries could be
e more likely to include innovations that have already been introduced onto
the market el sewhere.
Total turnover for all This indicator measures the turnover of new or significantly improved
Sales of new-to-firm not Sum of total turnover of new or significantly enterprises. in national products to the firm as a percentage of total turnover. These products are
4.4 | new-to-market products improved products to the firm but not to the curre?] an d current orices. not new to the market. Sales of new to the firm but not new to the market
) (% of turnover)p market for all enterprises. (Community (Co Cyni i Innovatign products are a proxy of the use or implementation of elsewhere already
0 Innovation Survey) Survey) y introduced products (or technologies). Thisindicator is thus a proxy for
. the degree of diffusion of state-of-the-art technologies.
Number of employed personsin the medium-
.h'gh and hlgh_-tech manufacturing sectors. These The share of employment in medium-high and high technology
. include chemicals (NACE24), machinery . ; . -
Employment in - ; . manufacturing sectorsis an indicator of the manufacturing economy that
medium-high and high- (NAC;EZQ)’ offlce equipment (NACES0), The tota workf orce includes is based on continual innovation through creative, inventive activity. The
45 tech manufacturing (% electrical eqylpnjent (NACES1), . al manufacturlng and use of total employment gives a better indicator tr’1an using the sharé of
of total workforce) telecommunlcan_o ns ""T‘d related equipment service sectors. manufacturing employment alone, since the latter will be affected by the
(NACES?), precision instruments (NACES3), hollowing out of manufacturin iﬁ some countries.
automobiles (NACE34) and aerospace and other 9 9 )
transport (NACE35).
Number of patents applied for at the European . . . . .
; ., . . The capacity of firms to develop new products will determine their
EPO patents per million Pat_en t Off_lce_ (EPO)’ by year of flllng._Thg . Total Population as defined comp:tpi)tiveyadvantage One indFi)cator E))f the rate of new product
51 population national distribution of the patent applicationsis | in the European System of innovationisthe numbér of patents. Thisindicator measures the number
assigned according to the address of the Accounts (ESA 1995). of patent apolications at the Euro ean Patent Office
inventor. P ap P )
Number of patents granted by the US Patent and . . . . .
USPTO ptniper | TR Offce (USPTO) by v of g | Tt popuaton skt | [0 S0 o 7 vt e st ctring
5.2 P P Patents are allocated to the country of the in the European System of P age. P

million population

inventor, using fractional counting in the case of
multiple inventor countries.

Accounts (ESA 1995).

innovation is the number of patents. This indicator measures the number
of patents granted by the US Patent and Trademark Office.
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# EIS 2005 indicators Numer ator Denominator Interpretation
The disadvantage of both the EPO and USPTO patent indicator is that
Number of triad patents. A patent is atriad European countries respectively the US have a‘home advantage’ as patent
- o . . rights differ among countries. A patent family is agroup of patent filings
. - patent if and only if it isfiled at the European Total population as defined . .S ; e h . L
Triadic patent families - . . that claim the priority of asinglefiling, including the original priority
53 L . Patent Office (EPO), the Japanese Patent Office | in the European System of S -
per million population : filing itself, and any subsequent filings made throughout the world.
(JPO) and is granted by the US Patent & Accounts (ESA 1995). Trilateral patent famili filtered subset of patent families f hich
Trademark Office (USPTO). rilateral patent tamilies are atiltered subset of patént famifies 1or whic
there is evidence of patenting activity in all trilateral blocks (USPTO,
EPO, JPO). No country will thus have a clear ‘ home advantage’ .
The Community trade mark givesits proprietor a uniform right applicable
in all Member States of the European Union on the strength of asingle
Number of new community trademarks. A procedure which simplifies trade mark policies at European level.
trademark is a distinctive sign, which identifies It fulfils the three essential functions of atrade mark at European level: it
certain goods or services as those produced or identifies the origin of goods and services, guarantees consistent quality
Number of new provided by a specific person or enterprise. The | Total population as defined through evidence of the company's commitment vis-a-vis the consumer,
5.4 | community trademarks Community trademark offers the advantage of in the European System of and is aform of communication, abasis for publicity and advertising.
per million population Eﬂ::gemaﬁﬁaeig:]ognl ?hzl ;ﬁgﬁg;ﬂ? Z;?]Zl e Accounts (ESA 1995). The Community trade mark may be used as a manufacturer's mark, a mark
; ; . ; for goods of atrading company, or service mark. It may also take the form
registration procedure with the Office for . . 4 .
Harmonization of acollective trade mark: properly applied, the regulation governing the
' use of the collective trade mark guarantees the origin, the nature and the
quality of goods and services by making them distinguishable, whichis
beneficial to members of the association or body owning the trade mark.
A design isthe the outward appearance of a product or part of it resulting
Number of new community designs. A from the lines, contours, colours, shape, texture, materials and/or its
registered Community design is an exclusive ornamentation. A product can be any industrial or handicraft item
Number of new right for the outward appearance of aproduct or | Total population as defined | including packaging, graphic symbols and typographic typefaces but
55 | community designsper | part of it, resulting from the features of, in in the European System of excluding computer programs. It also includes products that are composed

million population

particular, the lines, contours, colours, shape,
texture and/or materials of the product itself
and/or its ornamentation.

Accounts (ESA 1995).

of multiple components, which may be disassembled and reassembled.

Community design protection is directly enforceable in each Member
State and it provides both the option of an unregistered and a registered
Community design right for one area encompassing all Member States.




ANNEX TABLE E: EUROPEAN INNOVATION SCOREBOARD 2005 —S|| SCORESOVER A
3 YEAR PERIOD

Sl T-1 T-2 Growth Rank SII Rank T-1 Rank T-2
EU25 0.42 0.42 0.42 0.0
EU15 0.46 0.47 0.47 -0.2
BE 0.50 0.50 0.50 0.1 9 8 9
Ccz 0.26 0.25 0.25 2.2 25 25 25
DK 0.60 0.62 0.61 -0.7 5 5 5
DE 0.58 0.57 0.57 1.0 7 7 7
EE 0.32 0.31 0.34 -2.5 18 18 18
EL 0.21 0.20 0.20 1.6 29 30 29
ES 0.30 0.31 0.30 -0.6 21 19 19
FR 0.46 0.46 0.46 -0.7 12 12 12
IE 0.42 0.42 0.44 -3.1 15 15 14
IT 0.36 0.35 0.35 1.4 17 17 17
CY 0.28 0.28 0.27 1.7 22 22 22
LV 0.20 0.19 0.19 1.9 30 31 31
LT 0.27 0.25 0.26 2.1 24 24 24
LU 0.44 0.42 0.44 -0.3 14 14 13
HU 0.31 0.28 0.28 4.3 20 21 21
MT 0.20 0.21 0.19 1.2 31 29 30
NL 0.48 0.48 0.48 0.7 10 11 11
AT 0.51 0.50 0.49 2.4 8 9 10
PL 0.23 0.23 0.23 0.3 27 27 27
PT 0.28 0.27 0.27 1.9 23 23 23
Sl 0.32 0.30 0.30 3.2 19 20 20
SK 0.21 0.21 0.21 0.2 28 28 28
Fl 0.68 0.68 0.67 0.9 3 3 3
SE 0.72 0.74 0.74 -1.5 1 1 1
UK 0.48 0.49 0.51 -2.6 11 10 8
BG 0.24 0.25 0.24 -0.7 26 26 26
RO 0.16 0.16 0.16 -0.2 32 32 32
TR 0.06 0.06 0.06 -4.3 33 33 33
IS 0.45 0.44 0.42 4.0 13 13 15
NO 0.40 0.40 0.40 0.3 16 16 16
us 0.60 0.60 0.60 -0.2 6 6 6
JP 0.65 0.64 0.63 2.0 4 4 4
CH 0.71 0.70 0.70 0.5 2 2 2

SlI at T-1 and T-2 computed using 2005 methodology



ANNEX TABLE F: EUROPEAN
COUNTRY DATA SHEETS

INNOVATION SCOREBOARD 2005 — INDIVIDUAL
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