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Eurostat is the Statistical Office of the European Communities. Its mission 
is to provide the European Union with high-quality statistical informa-
tion. For that purpose, it gathers and analyses figures from the national 
statistical offices across Europe and provides comparable and harmo-
nised data for the European Union to use in the definition, implementa-
tion and analysis of Community policies. Its statistical products and serv-
ices are also of great value to Europe’s business community, professional 
organisations, academics, librarians, NGOs, the media and citizens.

Eurostat's publications programme consists of several collections:
•	 News releases	provide recent information on the Euro-Indicators and 

on social, economic, regional, agricultural or environmental topics.
•	 Statistical books are larger A4 publications with statistical data and 

analysis.
•	 Pocketbooks are free of charge publications aiming to give users a set 

of basic figures on a specific topic.
•	 Statistics in focus provides updated summaries of the main results of 

surveys, studies and statistical analysis.
•	 Data in focus present the most recent statistics with methodological 

notes.
•	 Methodologies and working papers	 are technical publications for 

statistical experts working in a particular field.
Eurostat publications can be ordered via the EU Bookshop at http://book-
shop.europa.eu.

All publications are also downloadable free of charge in PDF format 
from the Eurostat website http://ec.europa.eu/eurostat. Furthermore, 
Eurostat’s databases are freely available there, as are tables with the most 
frequently used and demanded short- and long-term indicators.

Eurostat has set up with the members of the ‘European statistical system’ 
(ESS) a network of user support centres which exist in nearly all Member 
States as well as in some EFTA countries. Their mission is to provide help 
and guidance to Internet users of European statistical data. Contact 
details for this support network can be found on Eurostat Internet site.

EUROSTAT

L-2920 Luxembourg — Tel. (352) 43 01-1  

website http://ec.europa.eu/eurostat
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This publication presents statistical data and indicators based on
a number of data sources available at Eurostat related to
Science, Technology and Innovation (STI) in Europe and beyond.

Responding to developments in the policy and scientific
communities, Eurostat has now been long collecting STI data.
This publication may be viewed as a compendium of data
available within Eurostat. However, it is by no means an
exhaustive collection, rather it can be seen as a showcase for the
main data sets that currently exist. Although most data in this
publication originate from Eurostat, other databases relevant in
the STI field have also been exploited. The particular source of
each indicator is specified for each table or graph.

The data focus is on the 25 European Union Member States and
the Candidate Countries. However, so as to allow for
international comparisons, data for Iceland, Liechtenstein,
Norway, Switzerland, China, Japan, the Russian Federation and
the United States are also considered when available. 

This pocketbook is divided into three main parts and eight
chapters. The three main parts are: 

- Part 1 - Investing in R&D,

- Part 2 - Monitoring the knowledge workers,

- Part 3 - Productivity and competitiveness.

The first part includes the chapters on Government budget
appropriations or outlays on R&D (or GBAORD - chapter 1) and on
R&D expenditure (chapter 2). The part 2 on knowledge workers
shows data on R&D personnel (chapter 3) and human resources
in science and technology (HRST - chapter 4). Part 3 on
productivity and competitiveness includes statistics on
innovation (chapter 5), patents (chapter 6) and high technology
(chapter 7). Finally, chapter 8 provides some general statistics
concerning population, gross domestic product (GDP) and
employment.

The last part of the pocketbook contains methodological notes
(including definitions and abbreviations) for each of the
statistical data sources used.

NOTICE TO THE READER: 
Tables and figures in this publication refer to the data on the
Eurostat's database NewCronos at the time of writing (October
2006) except for the chapter on the background data (used to
calculate derived indicators) for which the release date is
August 2006. However, as NewCronos is regularly updated, the
data extracted from there could subsequently differ from the
one available at the time of publishing.

At the time of writing (October 2006), no data were available
for EU-27 yet. Therefore the present pocketbook shows only
data for EU-25 and EU-15. Moreover, no data were available for
the FYROM. In October 2006 Bulgaria and Romania were not yet
EU Member States but candidate countries. Due to change of the
official name of Ireland to Eire/Ireland the country will move
between Estonia and Greece in the protocol order of countries.
This new order will enter in force in January 2007.
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Government Budget Appropriations or Outlays on R&D (GBAORD) are all
appropriations allocated to R&D in central government or federal budgets.

In 2005, GBAORD, expressed as a percentage of GDP, amounted to 1.06%,
0.74% and 0.71% for the United States, the EU-25 and Japan respectively. 

Iceland led with 1.50% of GDP devoted to GBAORD in 2005. Only one EU-
25 Member State had a GBAORD higher than 1% of its GDP: Finland, with
1.04%.

In 2005, in absolute terms, GBAORD in the EU-25 amounted to
approximately EUR 80 billion, whereas it largely exceeded EUR 100 billion
in the United States and only reached EUR 27 billion in Japan. Five
Member States accounted for almost 80% of the total EU-25 GBAORD in
2005: Germany, France, the United Kingdom, Italy and Spain.

Between 2000 and 2005, GBAORD (expressed in EUR million) increased in
the EU-25 at an annual average growth rate of 3.8%. With the exception
of Poland, it also increased in all Member States during the same period.
GBAORD also increased in the United States (3.2%) between 2000 and 2005
but declined in Japan (-4.6%)

In 2005, the EU-25 allocated 32% of its total GBAORD to "Research
financed from General University Funds (GUF)". In Japan, "Research
financed from GUF" was also the main socio-economic objective (33.5 %)
whereas it was "Defence" in the United States with more than half of its
total GBAORD (56.6 %). As a comparison, "Defence" within the EU-25 came
only as third main objective and accounted for 13.6% of total GBAORD.
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Figure 1.1 GBAORD in million 1995 constant PPS and as a percentage of GDP, EU, Japan and the United States — 1995 to 2005

Source: Eurostat, R&D statistics - OECD - MSTI 2006-1

Eurostat estimates: EU-15 and EU-25.
National estimate: 2004: US.

Provisional data: 2005: JP.
Break in series: 2000: US.
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Figure 1.2 GBAORD as a percentage of GDP, EU-25 and selected countries — 2005

Source: Eurostat, R&D statistics - OECD - MSTI 2006-1

Eurostat estimates: EU-15 and EU-25.
Provisional data: IS, FR, DE, NL, NO, JP, IT, AT, BE, CZ, HU and EL.
National estimate: HU.
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Table 1.3 Total GBAORD in EUR million and annual average growth rates, EU-25 and selected countries — 1995 to 2005

Source: Eurostat, R&D statistics - OECD - MSTI 2006-1

Exception to the reference period: 2002-2005: CZ.
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Exceptions to the reference period: 2000-2004: CH and RU.
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5.5pe6.41:4.210.40.01p1.89.51.67.8p9.6e4.44.42.7p2.7p7.1s3.7s3.7

dna noitubirtsid ,noitcudorP .50
ygrene fo noitasilitu lanoitar      

0.0pe5.11:4.37.10.0p1.40.05.46.1p1.2e0.39.27.1p0.2p0.2s7.2s8.2

 noitcudorp larutlucirgA .60
ygolonhcet dna      

8.1pe0.51:5.713.75.02p6.39.93.22.5p5.5e1.418.16.5p6.4p3.1s3.3s4.3

noitcudorp lairtsudnI .70
ygolonhcet dna      

4.4pe5.12:0.61.50.0p3.218.512.62.52p2.9e6.54.213.6p9.11p9.03s9.01s9.01

 dna erutcurts laicoS .80
spihsnoitaler       

7.81pe9.8:1.027.12.8p0.57.24.01.2p7.5e5.68.33.6p5.2p1.4s1.3s1.3

 dna noitarolpxE .90
ecaps fo noitatiolpxe      

0.0pe3.2::1.10.0p4.87.10.92.3p1.2e0.09.40.2p9.0p8.8s1.5s0.5

 morf decnanif hcraeseR .01
)FUG( sdnuF ytisrevinU lareneG      

9.36pe4.6:::8.13p2.244.95p8.421.81p6.74e0.03.043.54p6.22p5.81s4.23s0.23

0.2pe8.4::6.474.52p9.50.1p8.716.8p2.9e4.156.616.02p7.52p2.52s2.41s5.41hcraeser detneiro-noN .11

0.0pe3.0:3.92:0.0p0.00.03.28.2p7.0e0.07.02.1p2.8p2.3s4.1s4.1hcraeser livic rehtO .21

0.0pe1.0:2.01.10.0p9.30.03.221.61p5.0e0.18.57.0p1.3p4.0s8.31s6.31ecnefeD .31

001001:001001001001001001001001001001001001001001001DROABG latoT

Table 1.4 GBAORD by NABS socio-economic objectives as a percentage of total GBAORD, EU-25 and selected countries — 2005

Source: Eurostat, R&D statistics - OECD - MSTI 2006-1
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001001001001001001001001001001001001001001001001001DROABG latoT

Source: Eurostat, R&D statistics - OECD - MSTI 2006-1

Exceptions to the reference year: 2004: CH and JP; 2003: RU.
i JP: underestimated or based on underestimated data.
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The EU goals in Research and Development, as set by the Lisbon summit
strategy, are to achieve by 2010 a R&D intensity of at least 3% for the EU,
and to have two thirds of R&D expenditure financed by the business
enterprise sector.

In 2004, R&D intensity (i.e. R&D expenditure as a percentage of GDP) in
the EU-25 stood at 1.86 compared to 1.90 in 2003. R&D intensity remained
significantly lower in the EU-25 than in other major economies. R&D
expenditure was 2.66% of GDP in the United States, 3.20% in Japan (2003),
while it was only 1.23% in China. R&D intensity increased since 2000 in
China, Japan and Russia whereas it remained quite stable in the EU-25 and
decreased in the United States.

In 2004, only two Member States exceeded the EU's 2010 goal set by the
Lisbon summit to achieve a R&D intensity of 3% of GDP:  Sweden (3.7%)
and Finland (3.5%).

In 2004, 194 billion EUR were devoted to R&D in the EU-25. As a world
wide comparison, the Japan's R&D expenditure was about 120 billions
(2003) whereas it reached 251 billions in the United States and only 19
billions in China. 

In 2003, 54.3% of the EU-25 R&D expenditure was financed by the business
enterprise sector (BES). This proportion remained quite stable since 2000.
At the national level, three EU-25 Member States fulfilled the second EU's
2010 Lisbon goal for R&D to get financed two third of the R&D expenditure
by the BES: Germany (67.1%), Luxembourg (80.4%) and Finland (69.3%).

In the EU-25 as a whole and in the majority of Member States, the greatest
share of business R&D expenditure was spent in the manufacturing sector
followed by the services sector. Moreover, in general the highest
proportion of the business R&D expenditure was spent in large enterprises
(more than 250 employees). 

In absolute terms, the leading EU-25 region in terms of R&D expenditure
was, by far, Île de France (FR) with more than EUR 14 billion. However,
the leading regions in terms of R&D intensity were mainly located in
Germany (6 regions out of 15 leading) and in Sweden (4 regions out of the
15 leading). In 2003 the Braunschweig (DE) came first with 8.7% followed
by Västsverige (SE) with 6.0%. R&D intensity in all other EU-25 regions was
below 5%.
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Table 2.1 R&D intensity (R&D expenditure as % of GDP) and percentage financed by the business enterprise sector (BES), 
EU-25 and selected countries — 2000 to 2005

Source: Eurostat, R&D statistics - OECD - MSTI 2006-1

i HU: defense excluded (all or mostly).
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Source: Eurostat, R&D statistics - OECD - MSTI 2006-1

i SE: underestimated or based on underestimated data.
i US: excludes most or all capital expenditure.
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Figure 2.2 R&D intensity (R&D expenditure as % of GDP), EU-25 and selected countries — 2004

Source: Eurostat, R&D statistics - OECD - MSTI 2006-1

Exceptions to the reference year: 2003: IT and JP; 2002: TR.
Eurostat estimates: EU-15 and EU-25.
Provisional data: BE, DK, EE, EL, IE, CY, NL and US.
National estimates: DE, AT, PT and UK.

Break in series: MT.
HU: defense excluded (all or mostly).
US: excludes most or all capital expenditure.
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Figure 2.3 Percentage of R&D expenditure financed by the business enterprise sector (BES), EU-25 and selected countries — 2004

Source: Eurostat, R&D statistics - OECD - MSTI 2006-1

Exceptions to the reference year:
2003: EU-15, EU-25, LU, JP, SE, US, BE, DK, NL, FR, NO, UK, IS, EE, PT, EL, BG, CY and LT;
2002: TR and MT.
Provisional data: LU and IE.

National estimate: AT.
SE: underestimated or based on underestimated data.
HU: defense excluded (all or mostly).
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Table 2.4 R&D expenditure in EUR million and annual average growth rate, EU-25 and selected countries — 1995 to 2005

Source: Eurostat, R&D statistics - OECD - MSTI 2006-1

i HU: defense excluded (all or mostly).
Exceptions to the reference period of 2000-2004: 2001-2004: EL; 2000-2003: IT.
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Source: Eurostat, R&D statistics - OECD - MSTI 2006-1

i SE: underestimated or based on underestimated data.
i US: excludes most or all capital expenditure.
Exceptions to the reference period of 2000-2004: 2002-2004: HR; 2001-2004: SE, NO and CN.
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Figure 2.5 R&D intensity (R&D expenditure as % of GDP) by sector of performance, EU-25 and selected countries — 2004

Source: Eurostat, R&D statistics - OECD - MSTI 2006-1

Eurostat estimate: EU-25.
Provisional data: US.
Exceptions to the reference year: 2003: JP and CN.
US: excludes most or all capital expenditure.
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Figure 2.6 R&D expenditure by sector of performance, as a percentage of total, EU-25 and selected countries — 2004

Source: Eurostat, R&D statistics - OECD - MSTI 2006-1

Exceptions to the reference year: 2003: IT, CN and JP; 2002: AT and TR.
Eurostat estimates: EU-15 and EU-25.
Provisional data: BE, DK, EE, EL, IE, CY, NL and US.
National estimates: DE, PT and UK.

Break in series: MT.
HU: defense excluded (all or mostly).
US: excludes most or all capital expenditure. 
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Table 2.7 R&D expenditure in EUR million, by sector of performance, EU-25 and selected countries — 2002 to 2005

Source: Eurostat, R&D statistics - OECD - MSTI 2006-1

i HU: defense excluded (all or mostly).
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Source: Eurostat, R&D statistics - OECD - MSTI 2006-1

i FI: includes other classes.
i SE: underestimated or based on underestimated data.

i CH: Federal or central government only.
i US: excludes most or all capital expenditure.
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Table 2.8 R&D intensity (R&D expenditure as % of GDP) by sector of performance, EU-25 and selected countries — 2002 to 2005

Source: Eurostat, R&D statistics - OECD - MSTI 2006-1

i HU: defense excluded (all or mostly).
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Source: Eurostat, R&D statistics - OECD - MSTI 2006-1

i FI: includes other classes.
i SE: underestimated or based on underestimated data.

i CH: Federal or central government only.
i US: excludes most or all capital expenditure.
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Table 2.9 Business enterprises R&D expenditure by sector of activity (NACE), in EUR million, EU-25 and selected countries — 2003

Source: Eurostat, R&D statistics - OECD - MSTI 2006-1

Exceptions to the reference year: 2002: MT and AT.
i DK: includes other classes.
i HU: defense excluded (all or mostly).
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Source: Eurostat, R&D statistics - OECD - MSTI 2006-1

Exceptions to the reference year: 2004: CH; 2002: TR.
i SE: underestimated or based on underestimated data.

i CH: included elsewhere.
i RU: excludes most or all capital expenditure.
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Table 2.10 Business enterprises R&D expenditure by size class, in EUR million, EU-25 and selected countries — 2004

Source: Eurostat, R&D statistics - OECD - MSTI 2006-1

Exceptions to the reference year:2003: DK, DE, EE, EL, ES, FR, IT, CY, LV, LT, LU and NL; 2002: MT and AT.
i EE: includes other classes.

i HU: defense excluded (all or mostly).
i AT:  includes other classes.
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Source: Eurostat, R&D statistics - OECD - MSTI 2006-1

Exceptions to the reference year: 2003: PT, SE, UK, IS, NO, BG and HR; 2002: RU.
i FI: includes other classes.

i SE: underestimated or based on underestimated data.
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Table 2.11 Total and business enterprise R&D expenditure by source of funds, EU-25 and selected countries — 2004

Source: Eurostat, R&D statistics - OECD - MSTI 2006-1

Exceptions to the reference year:  2003: BE in total sectors, CZ, EE, EL, FR, IT, CY, LT, LU and NL;
2002: MT and AT in BES.
i DK: includes other classes.

i DE BES: underestimated or based on underestimated data.
i DE GOV: overestimated or based on overestimated data.
i HU: defense excluded (all or mostly).
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Source: Eurostat, R&D statistics - OECD - MSTI 2006-1

Exceptions to the reference year:  2003: PT, SE, UK, IS, NO, BG, JP and US; 2002: TR.
i SE: underestimated or based on underestimated data.
i UK: includes other classes.

i CH: Federal or central government only.
i US: excludes most or all capital expenditure.
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Figure 2.12 Leading regions in total R&D expenditure — 2003

Source: Eurostat, R&D statistics - OECD - MSTI 2006-1

No data at NUTS level 2 for BE and UK.
Exception to the reference year: 2002: AT.
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Figure 2.13 Leading regions in business enterprises R&D expenditure — 2003

Source: Eurostat, R&D statistics - OECD - MSTI 2006-1

No data at NUTS level 2 for BE and UK.
Exception to the reference year: 2002: AT.
National estimate: Noord-Brabant (NL).
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Table 2.14 Leading region in R&D intensity (R&D expenditure as % of GDP), by sector of performance and by country — 2003

Source: Eurostat, R&D statistics - OECD - MSTI 2006-1

NUTS1: BE, EL for total sectors and BES.
Exception to the reference year: AT 2002.

i NL: includes other classes.
DK, EE, CY, LV, LT, LU and MT are classified at NUTS level 2.
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Source: Eurostat, R&D statistics - OECD - MSTI 2006-1

NUTS1: UK for total sector, BES et HES.
SI is classified at NUTS level 2.
i FI: includes other classes.
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In 2004, 1.49% of total EU-25's employment was in fact R&D personnel (in
head count - HC). At the national level, the highest shares of R&D
personnel (HC) in total employment were observed in Finland (3.24%)
followed by Sweden and Iceland with both 2.51%.

In absolute terms, EU-25's R&D personnel accounted for more than 2
million people in full time equivalent (FTE). Among these 2 million people,
researchers represented the major occupation with 60% of total R&D
personnel in 2004. The highest proportion was observed in the higher
education sector (HES) where it reached 70% against 55% in both the
government (GOV) and business enterprise sectors (BES).

The breakdown of researchers by institutional sectors shows a mixed
picture across the EU-25. As an EU-25's average, 49 % of researchers (in
FTE) were concentrated in the business enterprise sector, whereas in nine
Member States this share was under 30 %.

Research is still a predominantly male business: in 2004, women working
in R&D were in minority (28%) in the EU-25. More than half researchers
were women only in Latvia (53%). The share of women among researchers

(18%) was still lower in the business enterprise sector. By contrast, in the
public sectors (GOV and HES) approximately one researcher among three
was in fact a woman.

Industry and more specifically the manufacturing sector welcomed most
of the business R&D personnel in the EU in 2004. Nevertheless, in services
R&D personnel was not negligible for some Member States such as the
United Kingdom where approximately one researcher among four (BES)
was employed in this sector. 

In most of the EU-15 Member States, enterprises with more than 500
persons employed accounted for the highest share of researchers in the
business enterprise sector.  In new Member States, it was generally more
diversified. 

In absolute terms, the leading EU-25 region in terms of R&D personnel
was, by far, Île de France (FR) with more than EUR 173 000 people (HC)
among which more than 100 000 researchers. Capital regions were well
represented among leading regions and even more in relative terms.
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Table 3.1 R&D personnel by sector of performance, in head count (HC) and in full time equivalent (FTE), EU-25 and selected countries — 2004

Source: Eurostat, R&D statistics - OECD - MSTI 2006-1

Footnote - HC
Exceptions to the reference year: 2003: BE, DE, EL, FR, IT, CY, LT and LU; 2002: AT.
i FR: underestimated or based on underestimated data.
i NL: includes other classes.

Footnote - FTE
Exceptions to the reference year: 2003: FR and IT; 2002: AT.
i FR: underestimated or based on underestimated data.
i NL: includes other classes.
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Source: Eurostat, R&D statistics - OECD - MSTI 2006-1

Footnote - HC
Exceptions to the reference year: 2003: PT, SE, UK, IS, NO, BG, CN and JP; 2002: TR.
i CH: central or federal government only.
i NL: includes other classes.

Footnote - FTE
Exceptions to the reference year: 2003: CN and JP; 2002: TR.
i NO: includes other classes.
i CH: central or federal government only.
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Figure 3.2 R&D personnel as a percentage of persons employed (HC), EU-25 and selected countries — 2004

Source: Eurostat, R&D statistics - OECD - MSTI 2006-1

Eurostat estimates: EU-15 and EU-25.
National estimate: NL.
Provisional data: IE.
Break in series: MT.

FR: Underestimated or based on underestimated data.
Exceptions to the reference year: 2003: SE, IS, NO, LU, DE, BE, FR, JP, EL, NL, EE, IT, LT, PT, LV
and BG; 2002: AT and TR.
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Figure 3.3 Researchers by sector of performance (FTE), EU-25 and selected countries — 2004

Source: Eurostat, R&D statistics - OECD - MSTI 2006-1

Exceptions to the reference year: 2003: FR, IT, CN and JP; 2002: AT and TR.
Eurostat estimates: EU-15 and EU-25.
National estimates: DE for GOV and HES, PT, UK for GOV and PNP, CH for HES.

Provional data: BE, EE for BES, EL, CY.
Break in series: MT for BES.
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Table 3.4 Researchers as a percentage of total (R&D) personnel (FTE) and percentage of women (FTE), EU-25 and selected countries — 2004

Source: Eurostat, R&D statistics - OECD - MSTI 2006-1

Exceptions to the reference year: 2003: FR and IT; 2002: AT.
i FR: Defense excluded (all or mostly).

Exceptions to the reference year: 2003: BE, DK, DE, EE, EL, FR, IT, CY, LT, LU and NL;
2002: AT.
i FR: underestimated or based on underestimated data.
i NL: includes other classes.
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Source: Eurostat, R&D statistics - OECD - MSTI 2006-1

Exceptions to the reference year: 2003: CN and JP; 2002: TR.
i NO: included elsewhere.
i CH: Federal or central government only.
i TR:University graduates instead of researchers.

Exceptions to the reference year: 2003: PT, SE, UK, IS, NO, BG and JP; 2002: TR.
i CH: Federal or central government only.
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Table 3.5 Business enterprise R&D personnel in FTE by sector of activity (NACE) — 2004

Source: Eurostat, R&D statistics - OECD - MSTI 2006-1

Exceptions to the reference year: 2003: DE, EE, EL, IT CY, LT and LU; 2002: MT and AT.
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Source: Eurostat, R&D statistics - OECD - MSTI 2006-1

Exceptions to the reference year: 2003: PT, SE, UK, NO and BG; 2002: TR.
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Figure 3.6 Business enterprise researchers in FTE  by size class, EU-25 and selected countries — 2004

Source: Eurostat, R&D statistics - OECD - MSTI 2006-1

Exceptions to the reference year: 2003: DK, DE, EE, EL, FR, IT, CY, LT, LU, PT, SE, UK, NO and BG; 2002: MT, AT and RU.
Provisional data: IE.
National estimate: RU.
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Figure 3.7 Leading regions in terms of total R&D personnel in all sectors — 2003

Source: Eurostat, R&D statistics - OECD - MSTI 2006-1

No data at NUTS level 2 for BE and UK.
Exceptions to the reference year: 2002: AT; 2001: FR.
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Figure 3.8 Leading regions in terms of researchers in all sectors — 2003

Source: Eurostat, R&D statistics - OECD - MSTI 2006-1

No data at NUTS level 2 for BE and UK.
Exceptions to the reference year: 2002: AT; 2001: FR.
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Figure 3.9 Leading regions in terms of researchers in BES — 2003

Source: Eurostat, R&D statistics - OECD - MSTI 2006-1

No data at NUTS level 2 for BE and UK.
Exceptions to the reference year: 2002: AT; 2001: FR.
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Statistics on Human Resources in Science and Technology (HRST) review
the supply of, and demand for, highly qualified persons in science and
technology by measuring HRST stocks and flows.

At the education level, the tendency of the increased shares of people
between 20 to 29 years old, choosing a tertiary education, is confirmed.
In 2004, Finland compiles the highest proportion of people in tertiary
education (46%), followed by Greece and Sweden (40%). Out of the 25 EU
countries, 16 countries are over the EU average of 26% of tertiary students
in 2004.

In Europe, parity between male and female students in tertiary education
is achieved as the share of female students reached nearly 55% in 2004.
Nevertheless, the situation is totally different by looking at graduates in
science and engineering, where the graduates are mainly males (more or
less 70%). This trend is also the same in the distribution of people
employed as scientists or engineers where the share of female is of only
30.8% for EU-25 in 2005.

Concerning the international student mobility, in 2004, Cyprus was the
leading country in the EU, with a share of foreign students of 32%.
Switzerland, United Kingdom, Austria, and Germany follow with more
than 10% of their tertiary students registered under a foreign citizenship.

Looking closer at the field of study of the HRST by virtue of education, it
appears that of the 57 millions of HRSTE in 2005, 11 millions are qualified
in "Engineering, manufacturing and construction". The proportion of
females in this population was 14 %,, compared to 37 % for the 5.5 million

HRSTE that in 2005 had an educational background in "Science,
mathematics and computing".

In terms of stock of HRST, EU-25 accounted for more than 91 millions of
highly qualified people in 2005. Set in relation to the total labour force
between 25 and 64 years of age, the share of core HRST, HRST by virtue
of both education and occupation (HRSTC), are largest in Norway (26.8%),
Denmark (26.5%), Luxembourg (25.7%) and the Netherlands (24.0%) in
2005. 

For all EU and EFTA countries, the unemployment rates of HRST are
significantly lower than for non-HRST. For EU-25 the unemployment rates
for the two groups are 3.4% and 10.3%, respectively. The smallest
difference in 2005 between the unemployment rates of HRST and non-
HRST is registered in Greece with 6.4% and 10.2% respectively.

In 2005, in the EU, a large majority of employees in science and
technology occupations work in the service sector (close to 45 millions),
with the larger part in knowledge-intensive services (32.7 millions). In the
manufacturing sector, the number of Science and Technology occupations
is less abundant (6.8 millions), with slightly more than half of these in (3.7
millions) in high-tech and medium high-tech manufacturing.

At the regional level, in 2005, Île de France (FR) is, by far, the region with
the highest number of highly qualified persons in science and technology
and scored a large share of 65.8% of HRST in terms of labour force.
However, Province Brabant Wallon (BE) is the leading region in terms of
HRST as percentage of labour force with 73.6%.

51 4   -   H u m a n   R e s o u r c e s   i n   S c i e n c e   a n d   T e c h n o l o g y4   -   H u m a n   R e s o u r c e s   i n   S c i e n c e   a n d   T e c h n o l o g y

R&D_PocketBook2006_211206.qxp  25/01/2007  13:34  Page 51



52 4   -   H u m a n   R e s o u r c e s   i n   S c i e n c e   a n d   T e c h n o l o g y4   -   H u m a n   R e s o u r c e s   i n   S c i e n c e   a n d   T e c h n o l o g y

93 93 83 83
53 43

23
03

82 82 82 82
62 62 52

32 22 22

82

43

04

02 02

52

53

04

5

41

81

64

42

0

5

01

51

02

52

03

53

04

54

05

ULTMKSZCORYCHCGBTATP51-UEED52-UELNTISEUHEIEBKULPKDEEISSIONVLTLESLEIF

%

9991 4002

Figure 4.1 Students in tertiary education as a % of people aged 20-29 by country, EU-25 and selected countries — 1999 and 2004

Source: Eurostat, HRST statistics

Exception to the reference year 2004: LU 2002.
Eurostat estimates: EU-15 and EU-25.
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Figure 4.2 Spending on Human Resources (public expenditure on education) as a % of GDP, EU-25 and selected countries — 2004

Source: Eurostat, HRST statisticsExceptions to the reference year: 2003: BE, EU-25, EU-15 and RO.
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Figure 4.3 Percentage of foreign students in tertiary education by receiving country, EU-25 and selected countries — 2004

Source: Eurostat, HRST statistics

Exceptions to the reference year: 2003: EE, IE, LV, RO and US.
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Figure 4.4 Employed population with a tertiary education, as a percentage of total employment, by sector of activity (NACE), EU-25 — 2005

Source: Eurostat, HRST statistics
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Table 4.5 Students in tertiary education, total and percentage of women, EU-25 and selected countries — 1999 to 2004

Source: Eurostat, HRST statistics
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Source: Eurostat, HRST statistics
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Table 4.6 Graduates from tertiary education, total and as a percentage of 25-29 years old population, percentage in science and engineering(1)
and percentage of women, EU-25 and selected countries — 2002 to 2004

Source: Eurostat, HRST statistics

(1) Science compiles science, mathematics and computing fields of study and Engineering compiles engineering, manufacturing and construction fields of study.
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Source: Eurostat, HRST statistics

(1) Science compiles science, mathematics and computing fields of study and Engineering compiles engineering, manufacturing and construction fields of study.
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Table 4.7 Stocks of HRST, total and percentage of women, EU-25 and selected countries — 2005

Source: Eurostat, HRST statistics
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Source: Eurostat, HRST statistics
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Table 4.8 HRSTE by field of study, total and percentage of women, EU-25 and selected countries — 2005

Source: Eurostat, HRST statistics
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Source: Eurostat, HRST statistics
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Table 4.9 Distribution of persons employed as scientists and engineers, total, as a percentage of active population, percentage of women 
and by age group, EU-25 and selected countries 2005

Source: Eurostat, HRST statistics
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Source: Eurostat, HRST statistics

R&D_PocketBook2006_211206.qxp  25/01/2007  13:34  Page 65



66 4   -   H u m a n   R e s o u r c e s   i n   S c i e n c e   a n d   T e c h n o l o g y4   -   H u m a n   R e s o u r c e s   i n   S c i e n c e   a n d   T e c h n o l o g y

8.62

9.32

6.12

0.42

0.12

7.52

9.32

7.81
8.71 1.81 4.71 3.71 8.61 2.61

3.71
3.61

9.31

8.61

3.31 9.21

1.818.71

4.32

1.11

5.310.41

8.81

5.62

7.011.11

0

5

01

51

02

52

03

TPZCLPTITATMISVLUHLETLGB52-UEEEEI51-UESEEDKURFSIYCULHCLNEBESIFKDON

%

1002 5002

Figure 4.10 HRST core aged between 25 and 64 years old, as a percentage of labour force, EU-25 and selected countries — 2001 and 2005

Source: Eurostat, HRST statistics

Break in series in 2001: SE, UK, BG, LT, SI and MT.
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Figure 4.11 Unemployment rate for HRST and non-HRST, EU-25 and selected countries — 2005

Source: Eurostat, HRST statistics
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Table 4.12 HRSTO employed aged 25-64, by sectors of activity (NACE), total number and percentage of women, 
EU-25 and selected countries — 2005

Source: Eurostat, HRST statistics

(1) Total high technology is a sum of High and medium high technology manufacturing and Knowledge-intensive high-technology services.
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Source: Eurostat, HRST statistics

(1) Total high technology is a sum of High and medium high technology manufacturing and Knowledge-intensive high-technology services.
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Figure 4.13 Leading regions in terms of HRST, total number and as a percentage of labour force — 2005

Source: Eurostat, HRST statistics

R&D_PocketBook2006_211206.qxp  25/01/2007  13:34  Page 70



PART  3PART  3
PPrroodduuccttiivviittyy  aanndd  PPrroodduuccttiivviittyy  aanndd  
ccoommppeettiittiivveenneessssccoommppeettiittiivveenneessss

R&D_PocketBook2006_211206.qxp  25/01/2007  13:39  Page 71



C h a p t e r   5   -   I n n oo v a t i oo nC h a p t e r   5   -   I n n oo v a t i oo n

R&D_PocketBook2006_211206.qxp  25/01/2007  13:39  Page 72



73 5   -   I n n o v a t i o n5   -   I n n o v a t i o n

European Innovation Scoreboard 2005 (EIS 2005) - Comparative analysis
of innovation performance

The EIS is the policy instrument developed by the European Commission,
under the Lisbon Strategy, to evaluate and compare the innovation
performance of EU Member States. It uses a limited number of indicators and
results, most of them produced within the European Statistical System. The
EIS 2005 covers the EU-25 Member States, the EFTA Member States (excluding
Liechtenstein), the candidate countries (excluding Croatia), Japan and the
United States.  

Results of the European Innovation Scoreboard 2005

The scoreboard calculates the Summary Innovation Index (SII) to measure the
innovation performance of European countries, but also to compare EU-25
with Japan and the United States. The SII is based on the 26 indicators listed
in Table 5.1. 

The scoreboard divides European countries into four groups, depending on
their innovation performance (see Figure 5.2): 

- Leading countries: Switzerland, Finland, Sweden, Denmark and Germany 
- Average performance: France, Luxembourg, Ireland, United Kingdom,
Netherlands, Belgium, Austria, Norway, Italy and Iceland 

- Catching up: Slovenia, Hungary, Portugal, Czech Republic, Lithuania,
Latvia, Greece, Cyprus and Malta 
- Losing ground: Estonia, Spain, Bulgaria, Poland, Slovakia, Romania and
Turkey

None of the new Member States is among the top two groups, but two "old"
Member States (Portugal and Greece) are in the "catching up" group and one
(Spain) is in the "losing ground" group. For most countries not too much
convergence is expected in the short term (by 2010). Some countries could
reach the EU-25 average within 20 years, but for many countries
convergence might take longer. 

Figure 5.3 shows the innovation gap between EU-25, the United States,
Japan and EU-15. The innovation gap with Japan is widening, but the gap
with the United States is stable. A closer look at the individual indicators that
make up the SII gives some explanations for the gaps, for example the
differences in the number of USPTO patents or in the share of the population
with tertiary education.

Where to obtain further information:
The European Innovation Scoreboard 2005, its annexes, accompanying
thematic papers and the indicators database are available at:
www.trendchart.org
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Table 5.1 EIS 2005 indicators by sub-group

Source: European Innovation Scoreboard 2005

R&D_PocketBook2006_211206.qxp  25/01/2007  13:39  Page 74



75

EB

KD

ZC

LP TL

TI

KS VL

TA

SU

RF

UH

ES

ED

LE

EI

IF

ON

LN

SE

SI

PJ

KU

EE

TM
OR

IS

YC

HC

TP

RT

UL

GB

00.0

01.0

02.0

03.0

04.0

05.0

06.0

07.0

08.0

0.60.50.40.30.20.10.00.1-0.2-0.3-0.4-0.5-

IIS fo etar htworg egarevA

2
0
0
5
 S

u
m

m
a
ry

 I
n

n
o

v
a
ti

o
n

 I
n

d
e
x

.ecnamrofrep naem 52UE wohs senil dettoD

Figure 5.2 Summary Innovation Index (SII) in 2005 and annual average growth rate 2003-2005, EU-25 and selected countries

Source: European Innovation Scoreboard 2005
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Figure 5.3 Innovation gap between EU-25 and the United-States, Japan and EU-15

Source: European Innovation Scoreboard 2005
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The Fourth Community Innovation Survey (CIS 4)

The CIS 4 is collecting information about both product and process innovation and organisational and
marketing innovation. Most of the questions cover new or significantly improved goods or services
or the introduction of new or significantly improved processes, logistics or distribution methods.
Organisational and marketing innovation is covered by one specific question.

The CIS 4 survey is based on Commission Regulation No 1450/2004, which establishes the legal basis
for innovation statistics and makes it compulsory to deliver data on a number of basic variables.
The CIS 4 questionnaire not only focuses on product and process innovation, but also looks at the
effects of innovation, the sources of information about innovation activities and innovation
expenditure and examines the factors hampering innovation and use of intellectual property rights.
It is shorter than the CIS 3 questionnaire and is perceived as less difficult by the countries
participating.

The CIS 4 was launched in 2005 in nearly all countries concerned and uses a harmonised
questionnaire and survey method which define the structure of the questions to be asked and the
statistical methods to be used by the countries participating. 

The observation period to be covered by the survey is 2002-2004 inclusive, i.e. the three years from
the beginning of 2002 to the end of 2004. The reference period for the CIS 4 is the year 2004. The
CIS 4 data from more than 30 European countries will become available in the second half of 2006.
At a later stage the CIS 4 micro-data will also be disseminated to researchers in accordance with
the underlying European legislation.
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Patents reflect a country's inventive activity and its capacity to exploit
knowledge and translate it in economic profit. Patents give for a certain
time and within a certain geographical area a protection to innovations.
They are a tool for measuring the outputs of innovative activity and
indirectly they reflect the investments in R&D.

Eurostat publishes the following indicators:

- Patent applications to the European patent office (EPO) by priority
year; 

- Patents granted by the United Sates patent and trademark office
(USPTO) by priority year; 

- Triadic patent families (patents taken at the EPO, USPTO and
Japanese patent office - JPO and protecting the same invention) by
earliest priority year. 

This year data production is based on an OECD data extraction of PATSTAT
the worldwide patent database. PATSTAT has been created by the EPO in
collaboration with the OECD Interinstitutional Patent task force members
(EPO, Eurostat, OECD, JPO, USPTO and WIPO). Since 2006 an update of the
database should be made available to the task force members every six
month (end of March and end of September).

The largest share of the EPO patent applications came in 2003 from
Germany followed by France and the United Kingdom. Germany had also
the highest level of patent applications per million inhabitants followed
by Finland and Sweden. 

Patent data are related to Patent Classification (IPC). The IPC codes given
to each patent allow aggregating them in different technological areas as
biotechnology, high technology and ICT (information and communication
technology). A concordance table links the IPC codes to NACE codes
aiming to show patents by industrial sectors.

Patents can be broken down also by institutional sector. The main sectors
are business enterprise, government and higher education.

In 2003 the highest share of patent applications to the EPO was related to
the IPC section B: 'Performing operations; transporting'. The high-tech
sector can be split in six sub-groups. For EU-25, the ranking by number of
patent applications is the following one: 'Communication technology',
'Computer and automated business equipment', 'Micro-organism and
genetic engineering', 'Semiconductors', 'Aviation' and 'Laser'. A closer look
to the high-tech patent applications per million inhabitants shows that
Finland ranked first far ahead from Sweden and the Netherlands.

Concerning the patents granted by the USPTO the relations between the
EU Member States are comparable to the patent applications to the EPO.
However the number of patents granted to United States inventors is more
than three times higher than those of the EU-25.

Regional data are available for patent applications to the EPO in 2002.
Whereas in total numbers Ile de France (FR) was leading followed by the
German regions - Stuttgart and Oberbayern - per million inhabitants
Noord-Brabant (NL) ranked first and the same two German regions second
and third. 
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Table 6.1 Patent aplications to the EPO, total number, per million inhabitants, by IPC section as a percentage of total 
and annual average growth rate, EU-25 and selected countries — 1998-2003

Source: Eurostat, Patent statistics
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Table 6.2 Patents granted by the USPTO, total number, per million inhabitants, by IPC section as a percentage of total 
and annual average growth rate, EU-25 and selected countries — 1995-2000

Source: Eurostat, Patent statistics
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Figure 6.3 Triadic patent families, EU-25, Japan and United States — 1990 to 2000

Source: Eurostat, Patent statistics
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Figure 6.4 Distribution of high-tech patent aplications to the EPO (2003) and of high-tech patents granted by the USPTO (2000), 
EU-25, Japan and United Statess

Source: Eurostat, Patent statistics
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Table 6.5 High-tech patent aplications to the EPO, total number, per million inhabitants, per million labour force 
and annual average growth rates, EU-25 and selected countries — 1993, 1998 and 2003

Source: Eurostat, Patent statistics
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Table 6.6 High-tech patent aplications to the EPO, total number and by high-tech field as a percentage, EU-25 and selected countries — 2003

Source: Eurostat, Patent statistics
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Figure 6.7 Biotechnology patent aplications to the EPO, EU-25, Japan and the United States — 1993 to 2003

Source: Eurostat, Patent statistics
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Figure 6.8 Biotechnology patents granted by the USPTO, EU-25, Japan and the United States — 1990 to 2000

Source: Eurostat, Patent statistics
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Figure 6.9 ICT patent aplications to the EPO, by ICT group as a percentage of total, EU-25, Japan and the Unites States — 2003

Source: Eurostat, Patent statistics
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Figure 6.10 ICT patents granted by the USPTO, by ICT group as a percentage of total, EU-25, Japan and the Unites States — 2000

Source: Eurostat, Patent statistics

R&D_PocketBook2006_211206.qxp  25/01/2007  13:39  Page 93



94 6   -   P a t e n t s6   -   P a t e n t s

OPE eht ot snoitacilppa tnetap TCP fo rebmuN

0

000 5

000 01

000 51

000 02

000 52

000 03

000 53

000 04

000 54

30022002100200029991899179916991599149913991

52-UE PJ SU

Figure 6.11 PCT patent aplications to the EPO, EU-25, Japan and the United States — 1993 to 2003

Source: Eurostat, Patent statistics
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Figure 6.12 Top fifteen EU-25 regions in terms of patent aplications to the EPO, total number and  per million inhabitants — 2002

Source: Eurostat, Patent statistics
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Figure 6.13 Top fifteen EU-25 regions in terms of high-tech patent aplications to the EPO, total number and per million inhabitants — 2002

Source: Eurostat, Patent statistics
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In 2005, Venture Capital Investment (VCI) at early stage amounted to
0.022% of GDP in the EU-15. With 0.052% of GDP, Sweden was in 2004 the
country where VCI at early stage was highest, closely followed by
Denmark, with 0.051% of GDP. 

EU-15's VCI at expansion and replacement stage amounted to 0.116% of
GDP in 2005. Denmark ranked first with 0.351%.

Within the EU-25 in 2003, the value added by the manufacturing sector
amounted to EUR 1 527 billion. With EUR 47 billion, the value added by
the high-tech manufacturing sector was the greatest in Germany. The
value added by the high-tech KIS sector amounted to EUR 386 billion in
the EU-25, among which almost one quarter was created in the United
Kingdom.

In 2004, compared to the United States and Japan, the EU-25 was leading
in both exports and imports of high-tech products in the world, with goods
worth EUR 178 billion and EUR 217 billion respectively. However,
compared with Japan and the United States, the EU-25 also had the
largest high-tech trade deficit.

Within the EU-25 in 2005, almost 133 million persons were employed in
the services sector whereas less than 36 million were employed in
manufacturing. Employment in the total manufacturing sector remained
quite stable in the EU-25 between 2000 and 2005 whereas it increased in
the services sector. However, employment in the high-tech manufactures
declined between 2000 and 2005 with an annual average rate of -1.4%. 

Women employment rate was low in the EU-25 manufacturing sector
(30%). In the high-tech manufacturing sector, their share was slightly
higher (35%). By contrast, in the total services sector women reached the
parity (53%) but not in the specific sector of high-tech KIS (33%). Moreover,
both in manufacturing and in services, women were less remunerated
whatever the country.

At the regional level, German regions led in terms of employment in the
high- and medium high-tech manufacturing sector though capital regions
were well ranked in terms of employment in high-tech KIS.
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Figure 7.1 Venture capital at early stage as a percentage of GDP, EU-15 and selected countries — 2005

Source: Eurostat, High-tech statistics

Exceptions to the reference year: 2004: CZ and EL.
Eurostat estimates: EU-15.
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Source: Eurostat, High-tech statistics

Figure 7.2 Venture capital at expansion and replacement stage as a percentage of GDP, EU-15 and selected countries — 2005

Eurostat estimates: EU-15.
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Table 7.3 Number of enterprises, turnover, production value and value added in total manufacturing sector and in high-tech manufacturing sector,
EU-25 and selected countries — 2003

Source: Eurostat, High-tech statistics

Exceptions to the reference year: 2003: EL, MT and high-tech manufacturing in LT; 2002: high-tech manufacture in CY.
EU aggregates exclude EL and MT for high-tech manufacturing.
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Source: Eurostat, High-tech statistics

Exceptions to the reference year: 2003: PL and SE.
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52-UE :::: s870 683s801 517s054 277s919 135

51-UE :::: s721 673s114 796s522 157s845 374

761 11044 22418 22289 31313 02695 15498 65911 98EB

984 3243 6719 6530 52255 5451 41433 41959 122ZC

139 6071 41582 41208 7183 22135 44043 34556 45KD

031 97666 921263 841533 35943 581526 882264 513442 205ED

523656386278185634 1866 1464 7EE

::::::::LE

596 52854 14143 15086 23885 86543 711548 851970 474SE

491 75508 111626 411029 25419 231440 803705 813508 884RF

804 7706 11623 61179 4c:c:c:c:EI

108 44022 29683 39837 69596 96477 471573 871526 738TI

924525835132::::YC

654117367790 1205870 1111 1993 51VL

304798279843 1845423 1582 1935 7TL

112 1469 1012 2590 1367 2625 4126 5681 7UL

698 2720 5473 7239 42669 3138 8290 41130 941UH

032213413486755838218137 6TM

219 02856 83490 04098 22650 94856 501230 701508 021LN

453 7960 11569 41766 31980 81449 82794 63416 85TA

revonruT
noillim RUE ni

eulaV .dorP
noillim RUE ni

dedda eulaV
noillim RUE ni

dedda eulaV
noillim RUE ni

eulaV .dorP
noillim RUE ni

SIK hcet-hgiH

sesirpretne fo rebmuN
revonruT
noillim RUE ni

SIK tekraM

sesirpretne fo rebmuN

Table 7.4 Number of enterprises, turnover, production value and value added in high-tech KIS and in market KIS, 
EU-25 and selected countries — 2003

Source: Eurostat, High-tech statistics

Exceptions to the reference year: 2003: High-tech KIS in CY and LU, MT.
EU aggregates exclude EL and PL.
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::::::::LP

062 4967 8941 9491 3684 6339 71665 81633 75TP

708735 1797 1787 2370 1977 2555 3688 51IS

619096 1768 1583 1497839 1370 2090 8KS

241 5227 11354 21551 5441 9509 81207 91414 14IF

017 11911 62442 82481 13349 72343 85822 85378 661ES

012 39447 571079 281539 331609 702749 073754 073310 754KU

848064 1725 1415 3633c:c:052 12GB

196 1450 3872 3895 9c:c:c:c:OR

sesirpretne fo rebmuN
revonruT
noillim RUE ni

eulaV .dorP
noillim RUE ni

SIK hcet-hgiH

dedda eulaV
noillim RUE ni

sesirpretne fo rebmuN
revonruT
noillim RUE ni

SIK tekraM

eulaV .dorP
noillim RUE ni

dedda eulaV
noillim RUE ni

Source: Eurostat, High-tech statistics
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Figure 7.5 High-tech exports as a percentage of total exports, EU-25,  Japan and the United States — 1994 to 2004

Source: Eurostat, High-tech statistics

EU-25 excludes intra-EU exports.
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Figure 7.6 High-tech imports as a percentage of total imports, EU-25, Japan and the United States — 1994 to 2004

Source: Eurostat, High-tech statistics

EU-25 excludes intra-EU imports.
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latoT
noillim RUE ni

fo % hcihw fo
52-UE artxe

RGAA
4002-9991

latoT
noillim RUE ni

fo % hcihw fo
52-UE artxe

RGAA
4002-9991

9.4001850 871805 83-4.3001665 61252-UE

9.532365 71723 1-0.543098 81EB

1.1381775 7237 1-3.0223903 9ZC

7.414642 88166.323826 7KD

2.914813 211914 211.645998 99ED

0.6131084604-8.4183688EE

1.933678698 3-7.404277 4LE

5.753473 8367 21-0.822731 12SE

1.0-84939 27876 30.183162 96RF

4.1-04694 42592 012.2-35102 41EI

9.394241 02629 11-8.343860 23TI

9.9404121613-5.703734YC

1.2215301223-0.2122524VL

8.0314302595-1.1252897TL

1.722848 383-0.3157688 3UL

3.6142107 9493-1.9155590 01UH

6.156021 11619.0-04959TM

1.422778 45232 16.317546 35LN

8.3133620 41063-6.852683 41TA

stropxEecnalaBstropmI

latoT
noillim RUE ni

Table 7.7 High-tech trade in 2004, in million euro and of which proportion of extra EU-25, and annual average growth rate 1999-2004, 
EU-25 and selected countries

Source: Eurostat, High-tech statistics

EU-25 excludes intra-EU trade.
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latoT
noillim RUE ni

fo % hcihw fo
52-UE artxe

RGAA
4002-9991

latoT
noillim RUE ni

fo % hcihw fo
52-UE artxe

RGAA
4002-9991

2.3203846 1117 5-4.803953 7LP

4.6185651 2238 2-5.485889 4TP

8.7195486425-5.695802 1IS

0.5241320 1963 1-7.9141293 2KS

4.116097 8476 29.116611 6IF

3.0-85010 41603 24.185407 11ES

8.1-74576 36591 9-9.074078 27KU

3.6:35932-3.2:292SI

5.3:342 2154 2-1.0-:496 4ON

8.6:562 12978 54.1:683 51HC

4.42:922957-9.01:889GB

::996587-::484 1RH

3.42:027071 2-7.81:098 2OR

3.5:741 1611 8-9.7:362 9RT

7.0:067 101287 533.3:879 56PJ

3.0:273 671525 32-2.0:798 991SU

stropxEecnalaBstropmI

latoT
noillim RUE ni

Source: Eurostat, High-tech statistics

R&D_PocketBook2006_211206.qxp  25/01/2007  13:39  Page 109



110 7   -   H i g h - TT e c h n o l o g y7   -   H i g h - TT e c h n o l o g y

latoT
sdnasuoht ni

egatnecreP
nemow fo

RGAA
5002-0002

latoT
sdnasuoht ni

egatnecreP
nemow fo

RGAA
5002-0002

latoT
sdnasuoht ni

egatnecreP
nemow fo

RGAA
5002-0002

s2.0s32s329 01s4.1-s53s571 2s4.0s03s019 5352-UE

s3.1-s22s873 9s9.2-s33s258 1s5.1-s82s583 9251-UE

4.0-225429.1-23132.1-52727EB

9.0338737.394961.073882 1ZC

1.0-036413.1-04620.2-23344KD

3.1-02971 33.2-337957.1-82939 7ED

7.47312u3.1:u83.274641EE

0.202682.5-:71.072065LE

8.1029977.1-03585.152301 3SE

3.1-42952 11.3-532827.1-03579 3RF

5.143469.1-04254.1-13272EI

7.022034 15.2230421.0-92797 4TI

1.4044:::8.22314YC

4.525351:::3.3-74151VL

0.7-9362u0.3u25u211.2-94552TL

4.11-:2u6.31:u11.4-9171UL

1.0-434220.325592.1-93868UH

::5:835:8203TM

0.5-415120.6-62256.0-22160 1LN

0.2220915.7-23257.1-62796TA

latoT hcet-hgih muideMhcet-hgiH

Table 7.8 Employment in manufacturing sectors, total and percentage of women in 2005, and annual average growth rate 2000-2005, 
EU-25 and selected countries

Source: Eurostat, High-tech statistics
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latoT
sdnasuoht ni

egatnecreP
nemow fo

RGAA
5002-0002

latoT
sdnasuoht ni

egatnecreP
nemow fo

RGAA
5002-0002

latoT
sdnasuoht ni

egatnecreP
nemow fo

RGAA
5002-0002

:82426:4458:43878 2LP

8.1-034417.0-44321.2-24379TP

7.243088.744117.073872IS

8.6238613.1185839.183095KS

7.1-914113.182056.1-92444IF

2.2-327321.5-03743.2-42266ES

6.4-12962 18.6-135038.4-52617 3KU

4.5:3::9.0-1322SI

1.2-21871.5-:114.2-52162ON

s2.0s32s400 11s4.1-s53s781 2s4.0s03s391 63AEE

7.0-229918.0-23985.1-82195HC

7.2-336210.4-:319.105047GB

:2225:u24u9:93872RH

5.1-134745.2-43821.064340 2OR

hcet-hgih muideMhcet-hgiHlatoT

Source: Eurostat, High-tech statistics
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latoT
sdnasuoht ni

egatnecreP
nemow fo

RGAA
4002-9991

latoT
sdnasuoht ni

egatnecreP
nemow fo

RGAA
4002-9991

latoT
sdnasuoht ni

egatnecreP
nemow fo

RGAA
4002-9991

s7.2s33s185 6s6.3s06s594 56s1.3s35s907 23152-UE

s6.1s13s248 5s5.2s95s670 85s9.1s35s762 61151-UE

2.1928514.195426 18.025301 3EB

7.0847411.146881 19.045086 2ZC

3.1-538215.026371 17.045689 1KD

1.213812 19.106790 211.155235 42ED

1.124719.2566719.106663EE

5.313672.435470 16.354458 2LE

1.8239153.665590 52.525603 21SE

3.1144599.116228 87.155894 71RF

4.013963.4165560.455972 1EI

4.1335569.365557 63.284087 41TI

8.89378.595396.425742YC

3.436720.2965622.285536VL

7.1-45132.1-076735.085548TL

0.69268.435185.284751UL

0.0148118.156001 14.165444 2UH

::4:6454:73101TM

2.0628230.285104 32.125678 5LN

2.0-822013.206361 16.155445 2TA

latoT SIK hcet-hgiHSIK

Table 7.9 Employment in services sectors, total and percentage of women in 2005, and annual average growth rate 2000-2005, 
EU-25 and selected countries

Source: Eurostat, High-tech statistics
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latoT
sdnasuoht ni

egatnecreP
nemow fo

RGAA
4002-9991

latoT
sdnasuoht ni

egatnecreP
nemow fo

RGAA
4002-9991

latoT
sdnasuoht ni

egatnecreP
nemow fo

RGAA
4002-9991

:93003:56673 3:65783 7LP

9.983490.446761 12.255269 2TP

3.463821.3466326.165605IS

6.0-64060.2562652.175132 1KS

0.1739018.1663895.195476 1IF

1.1234220.236380 29.165782 3ES

2.0-52102 15.106309 111.155824 12KU

2.37387.256072.175511SI

2.133196.136240 16.065237 1ON

s6.2s33s086 6s5.3s06s606 66s1.3s35s655 431AEE

0.1231516.255095 15.135228 2HC

7.394687.1362660.225107 1GB

:0323:36623:35848RH

9.2-547216.146672 14.115293 3OR

SIK hcet-hgiHSIKlatoT

Source: Eurostat, High-tech statistics
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neMnemoWneMnemoWneMnemoW

492 53585 13815 44416 62999 13059 52EB

106 7945 5870 8381 5736 7232 5ZC

084 24627 43409 34756 03856 24009 33KD

392 34549 33374 64547 03195 93236 82ED

848 5028 4280 6838 3652 5029 3EE

869 02580 61665 42597 31427 81439 31LE

623 62071 12099 72600 02791 32129 61SE

154 33628 82406 83264 62560 13358 42RF

458 53500 82180 83036 92279 43228 72EI

985 72849 22956 92339 12190 62895 02TI

296 12903 21YC 527 81242 21

908 3593 3834 3397 2596 3960 3VL

280 5050 4996 5684 3643 4323 3TL

080 73205 33808 23854 22711 73358 92UL

242 7000 6537 6856 4723 6457 4UH

::::::TM

810 93762 33413 04079 82740 53429 92LN

657 73998 72060 54333 03634 63562 52TA

gnirutcafunam latoT gnirutcafunam hcet-hgih muideMgnirutcafunam hcet-hgiH

Table 7.10 Mean annual earnings in EUR per person employed, in manufacturing sectors, by gender, EU-25 and selected countries — 2002

Source: Eurostat, High-tech statistics
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neMnemoWneMnemoWneMnemoW

126 7057 6516 8983 6209 6954 5LP

775 61560 31356 02915 11493 31828 8TP

956 21653 11707 31410 8413 11703 9IS

915 6844 4183 6320 4587 5309 3KS

701 33435 72399 83941 92630 33986 62IF

230 23973 62::830 13671 62ES

500 44173 23530 44508 82872 14865 82KU

::::276 53405 52SI

405 64765 83:139 83775 14309 53ON

650 2277 1358 1546 1879 1924 1GB

315 2431 2186 2531 2612 2906 1OR

gnirutcafunam hcet-hgih muideMgnirutcafunam hcet-hgiHgnirutcafunam latoT

Source: Eurostat, High-tech statistics
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neMnemoWneMnemoW

260 83454 13771 43373 72EB

824 01143 6173 8372 6ZC

344 55916 24910 54663 43KD

366 64866 33901 83527 72ED

533 9010 5400 6732 4EE

684 62166 71556 02541 51LE

585 13798 22766 42317 71SE

424 83924 03935 23043 52RF

807 73464 13539 83782 23EI

112 72740 52547 92254 32TI

915 72930 02228 72188 81YC

075 7983 4322 4501 3VL

556 6711 4216 4896 3TL

906 25174 14752 44221 33UL

960 01459 6183 6483 5UH

::::TM

665 83389 63213 93317 03LN

518 93244 03354 73825 52TA

SIK hcet-hgiHsecivres latoT

Table 7.11 Mean annual earnings in EUR per person employed, in services sectors, by gender, EU-25 and selected countries — 2002

Source: Eurostat, High-tech statistics
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neMnemoWneMnemoW

859 01457 8877 7034 6LP

913 52976 12683 71340 41TP

545 71801 61127 41950 31IS

570 7844 4945 6765 4KS

433 53789 92443 43664 72IF

291 64904 43291 53018 82ES

619 05194 04657 54434 92KU

::971 83043 82SI

114 26:000 54059 33ON

937 2132 2120 2397 1GB

589 3664 3686 2783 2OR

SIK hcet-hgiHsecivres latoT

Source: Eurostat, High-tech statistics
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Figure 7.12 Leading regions in terms of employment in high- and medium-high-tech manufacturing — 2005

Source: Eurostat, High-tech statistics
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Figure 7.13 Leading regions in terms of employment in high-tech KIS — 2005

Source: Eurostat, High-tech statistics
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500200024002000250020002

s253 897 01s158 390 95.4919.881:4.05452-UE

s770 542 01s669 217 85.5615.951:5.57351-UE

081 892147 1521.41.44.012.01EB

814 89793 067.47.42.013.01ZC

602 802895 3717.27.24.53.5KD

005 542 2005 260 28.535.635.282.28ED

045 01049 56.06.03.14.1EE

880 181298 5213.41.41.119.01LE

323 409362 0360.815.510.340.04SE

e757 696 1273 144 14.423.326.068.85RF

223 061973 4019.17.11.48.3EI

142 714 1750 191 14.221.125.859.65TI

814 31598 93.03.07.07.0YC

987 21694 80.19.03.24.2VL

785 02804 214.14.14.35.3TL

e736 82100 222.02.05.04.0UL

628 78930 159.38.31.012.01UH

384 4891 41.01.04.04.0TM

129 105192 2041.89.73.619.51LN

664 642293 0127.37.32.80.8TA

 yraunaJ ts1 no noitalupoP

noillim ni

 ni PDG

noillim RUE
noillim ni tnemyolpmE

Table 8.1 Population, employment and GDP, EU-25 and selected countries — 2000 and 2005

Source: Eurostat, OECD - MSTI 2006/1
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Source: Eurostat, OECD - MSTI 2006/1

Population-OECD data: CN, JP, RU and US.
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GBAORD 

1. Definition

Government budget appropriations or outlays on R&D (GBAORD) are all
appropriations allocated to R&D in central government or federal budgets and
therefore refer to budget provisions, not to actual expenditure. Provincial or
state government should be included where the contribution is significant.
Unless otherwise stated, data include both current and capital expenditure and
cover not only government-financed R&D performed in government
establishments, but also government-financed R&D in the business enterprise,
private non-profit and higher education sectors, as well as abroad (Frascati
Manual, § 496). Data on actual R&D expenditure, which are not available in
their final form until some time after the end of the budget year concerned,
may well differ from the original budget provisions. This and further
methodological information can be found in the Frascati Manual, OECD, 2002.

GBAORD data are assembled by national authorities using data for public
budgets. These are measuring government support to R&D activities, or, in
other words, how much priority governments place on the public funding of
R&D.

2. Sources

The basic data are forwarded to Eurostat by the national administrations of
Member States and other countries involved. Data for Japan and the United
States come from the OECD - Main Science and Technology Indicators (MSTI).

3. Breakdown by socio-economic objectives

Government R&D appropriations or outlays on R&D are broken down by socio-
economic objectives on the basis of NABS - Nomenclature for the analysis and
comparison of scientific programmes and budgets, Eurostat 1994. The 1993
version of NABS applies from the 1993 final and the 1994 provisional budgets
onwards. Not all countries collect the data directly by NABS: some follow other
compatible classifications (OECD, Nordforsk), which are then converted to the
data compiled in accordance to NABS classification (see Table 8.2 of the
Frascati Manual).

4. Exceptions

No GBAORD data exist for Luxembourg before 2000 and therefore EU aggregates
exclude Luxembourg before that year. From 2000 onwards, Luxembourg is
included only for the total GBAORD. 

No GBAORD data exist for Cyprus before 2004 and for Hungary before 2005.
Therefore the EU-25 and the EEA aggregates exclude them before that year. 

R&D Expenditure and Personnel

1. Concepts

The definitions of R&D expenditure and R&D personnel are taken from the
Frascati Manual OECD, 2002. For further details, see the Frascati Manual,
chapter 5 and 6 respectively. 
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R&D Personnel

  Full-time equivalent - FTE

Full-time equivalent corresponds to one year's work by one person. Thus,
someone who normally devotes 40 % of his/her time to R&D and the rest to
other activities (e.g. teaching, university administration or counseling) should
be counted as only 0.4 FTE.

  Personnel in head count - HC

Head count corresponds to the number of individuals who are employed mainly
or partly on R&D. For purposes of comparison between different regions and
periods, this indicator is often used in conjunction with employment or
population variables.

R&D Expenditure

Intramural expenditures are all expenditures for R&D performed within a
statistical unit or sector of the economy during a specific period, whatever the
source of funds is (Frascati Manual, § 358).

2. Institutional classifications

Internal R&D expenditure and R&D personnel are broken down by institutional
sector, i.e. the sector in which the R&D is performed. There are four main
sectors:

  The business enterprise sector - BES (Frascati Manual, § 163)

The business enterprise sector includes all firms, organisations and institutions

whose primary activity is the market production of goods or services (other
than higher education) for sale to the general public at an economically
significant price and the private non-profit institutes mainly serving them.

  The government sector - GOV (Frascati Manual, § 184)

The government sector includes  all departments, offices and other bodies
which furnish but normally do not sell to the community those common
services, other than higher education, which cannot otherwise be conveniently
and economically provided and administer the state and the economic and
social policy of the community (Public enterprises are included in the business
enterprise sector) and PNP controlled and mainly financed by government but
not administrated by the higher education sector.

  The higher education sector - HES (Frascati Manual, § 206)

This sector includes all universities, colleges of technology and other institutes
of post-secondary education, whatever their source of finance or legal status.
It also includes all research institutes, experimental stations and clinics
operating under the direct control of or administered by or associated with
higher education institutions.

  The private non-profit sector - PNP (Frascati Manual, § 194)

This sector includes  non-market, private non-profit institutions serving
households (i.e. the general public) and private individuals or households.

R&D expenditure is subdivided into five sources of funds: Business Enterprise,
Government, Higher Education, PNP and Abroad - Frascati Manual, § 389 ff.
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3. Data in purchasing power standards - PPS

Purchasing power parities are based on comparisons of the prices of
representative and comparable goods or services recorded in national currency
of the country in question on a specific date. As a result, monetary aggregates
can be expressed in purchasing power standards - PPS - rather than EUR based
on exchange rates.

4. R&D intensity 

The R&D intensity is the R&D expenditure expressed as a percentage of GDP.

The GDP from National Accounts is used as reference data. At regional level,
GDP data are taken from the Eurostat regional accounts. Both data series were
for the European countries extracted from the Eurostat reference database
NewCronos in August 2006. GDP data for the non-European countries are
provided by the OECD. 

5. Aggregates

EEA: Liechtenstein is not included.

Additional information on the methodology used is found at Eurostat's
reference database NewCronos:

http://europa.eu.int/newcronos under Science and Technology / Research and
Development / Statistics on Research and Development

Human Resources in Science and Technology

Statistics on Human Resources in Science and Technology (HRST) improve the
understanding of both the demand for, and supply of highly qualified personnel.
The data presented in this publication focuses on two main aspects: stocks and
flows. The former serves to show the needs and the current situation of the
highly skilled labour force and the latter indicates to what degree this demand
is likely to be met in the future. 

Human Resources in S&T (HRST) are defined according to the OECD Canberra
Manual as persons fulfilling one of the following conditions:

 Successfully completed education at the third level in an S&T field of study
(ISCED '97 version levels 5a, 5b or 6); 

OR

 Not formally qualified as above, but employed in an S&T occupation where
the above qualifications are normally required (ISCO '88 COM codes 2 or 3).  

The conditions of the above educational or occupational requirements are
considered according to internationally harmonised standards:

 the International Standard Classification of Education - ISCED - giving the
level of formal education achievement;

 the International Standard Classification of Occupation - ISCO - detailing the
type of occupation.
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According to the OECD Canberra Manual, the seven broad S&T fields of study
are: Natural Sciences, Engineering and Technology, Medical Sciences,
Agricultural Sciences, Social Sciences, Humanities and Other fields (Canberra
Manual, § 71).

For further information, see also Eurostat's reference database
(http://europa.eu.int/newcronos) under Science and Technology / Human
Resources in Science & Technology. 

1. Stocks

HRST stocks provide information on the number of HRST at a particular point
in time. Stock data relate to the employment status as well as the occupational
and educational profiles of individuals in quarter 2 of the given year.

HRST stock data and their derived indicators are extracted and built up using
data from the EU Labour Force Survey - EU-LFS. The EU-LFS is based upon a
sample of the population. All results conform to Eurostat guidelines on sample-
size limitations and are therefore not published if not being of sufficient
accuracy. 

The main categories of HRST are as follows:

HRST - Human Resources in Science and Technology

 successfully completed education at the third level in a S&T field of study
(ISCED '97 version levels 5a, 5b or 6) or

 not formally qualified as above but are employed in a S&T occupation where
the above qualifications are normally required (ISCO '88 COM codes 2 or 3). 

HRSTO - Human Resources in Science and Technology - Occupation

 employed in a S&T occupation (ISCO '88 COM codes 2 or 3). 

HRSTE - Human Resources in Science and Technology - Education

 successfully completed education at the third level in a S&T field of study
(ISCED '97 version levels 5a, 5b or 6).

HRSTC - Human Resources in Science and Technology - Core

 successfully completed education at the third level in a S&T field of study
(ISCED '97 versionlevels 5a, 5b or 6) and

 employed in a S&T occupation (ISCO '88 COM codes 2 or 3). 

SE - Scientists and Engineers

 employed in (a) Physical, mathematical and engineering occupations or in (b)
life science and health occupations (ISCO '88 COM codes 21 and 22).

HRSTU - Human Resources in Science and Technology - Unemployed

 successfully completed education at the third level in a S&T field of study
(ISCED '97 version levels 5a, 5b or 6) and are unemployed.

NHRSTU - Unemployed non-HRST

 no completed education at the third level in a S&T field of study and are
unemployed.
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2. Inflows

HRST inflows are the number of people who do not fulfill any of the conditions
for inclusion in HRST at the beginning of a time period, but gain at least one of
them during the observation period. The number of graduates from the national
higher education system represents the main inflow into the national stock of
HRST. 

HRST education inflow data are extracted from the Eurostat Education
database produced on the basis of data coming from the
UNESCO/OECD/Eurostat questionnaire on education, which is based on the
ISCED classification.

This publication includes the following totals and sub-totals (ISCED1997
version):

Total: Sum of fields of study
Science and Engineering (S&E): 
- Science compiles the educational fields of Life sciences, Physical sciences,
Mathematics and statistics, Computing (codes 42, 44, 46, 48); 
- Engineering groups the fields of education in Engineering and engineering
trades, Manufacturing and processing, Architecture and building (codes 52, 54,
58).

3. Sectors of economic activity

The sectors of economic activity based on the NACE Rev. 1.1 (Nomenclature
statistique des Activités économiques dans la Communauté Européenne)  are
defined as follows: 

 Total (TOTAL)

 Agriculture, hunting, forestry, fishing, mining and quarrying (NACE A to C) 

 Total Manufacturing (NACE D)

 High technology manufacturing (NACE 24.4+30+32+33)

 Medium high technology manufacturing (NACE 24+29+31+34+35)

 Medium low technology manufacturing (NACE 23+25 to 28)

 Low technology manufacturing (NACE 15 to 22+36 to 37)

 Electricity, gas, water supply and construction (NACE E and F)

 Total services (NACE G to Q)

 Knowledge-Intensive Services (KIS) (NACE 61+62+64+65 to 67+70 to
74+80+85+92)

 Less Knowledge-Intensive Services (LKIS) (NACE 50 to 52+55+60+
63+75+90+91+93+95+99)

Please observe that break in series might disturb the results in the time series
(more details are available in the methodological notes at Eurostat's reference
database).

For further information, see also Eurostat's methodological metadata
(http://europa.eu.int/newcronos) under Science and Technology / Human
Resources in Science & Technology. 
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Patent

1. Sources and definitions

A patent is a legal title granting its holder the exclusive right to make use of an
invention for a limited area and time. An invention needs to fulfil three criteria
to be granted as a patent: (1) novelty, (2) inventive step and (3) industrial
applicability. All patent applications and granted patents are published. They
provide a useful indicator about innovative developments in all areas of
technology, and they can indicate the level of innovative activity in a particular
market, region or country. 

Following changes in the production of patent statistics at Eurostat in 2005,
data shown in this Pocketbook and also on the Eurostat webpage are no longer
fully comparable with data disseminated two years ago. Before 2005 two data
bases were used to produce an extended set of tables and indicators. From
2005 onwards only one single raw data base (mainly compiled on the basis of
the input from the European Patent Office - EPO, the US Patent and Trademark
Office - USPTO, and the Japanese Patent Office - JPO) is used for the data
production. 

The OECD Patent Statistics Task Force has developed since 2004 the concept of
a world-wide patent statistics database (PATSTAT). PATSTAT has to be
understood as one single patent statistics raw database, held by the European
Patent Office (EPO) and developed in cooperation with the World Intellectual
Property Organisation (WIPO), the OECD and Eurostat. PATSTAT should fulfil all
the user needs of the various international organisations which will use this raw

database. With the purpose of being sustainable over time, PATSTAT became
operational in 2006 and is concentrating on raw data leaving the indicator
production mainly to users such as the OECD, Eurostat or others. PATSTAT is
produced twice per year (31/3 and 30/9 each year) and made available for the
users being represented in the OECD Task Force. The first version was made
available in March 2006.

The aggregated patent statistics contained in this pocketbook are produced in
using a raw data set delivered by the OECD. This raw data set will be replaced
by PATSTAT for the next data productions.

For all further details please see also the Eurostat metadata on patent
statistics. 

2. Counting patents with multiple inventors

When a patent was invented by several inventors from different countries, the
respective contributions of each country is taken into account. This is done in
order to eliminate multiple counting of such patents. For example, a patent co-
invented by 1 French, 1 American and 2 German residents will be counted as
¼th of a patent for France, ¼th for the USA and ½ a patent for Germany.

3. EPO patent applications by priority year

This collection provides users with data concerning patent applications to the
EPO. Data are given at the national level and cover the period from 1977 to
2003. The EPO data refers to all patent applications by priority year. 

R&D_PocketBook2006_211206.qxp  25/01/2007  13:39  Page 130



4. USPTO patent granted by priority year

The data production provides users with data concerning patents granted by
the USPTO by priority year. The time series covers the period from 1977 to
2000. Due to data availability, USPTO data refers to patents granted as opposed
to applications, which is the case of EPO data. 

5. Triadic patent families by earliest priority year

The patent families data available in NewCronos refer to triadic families: i.e.
a patent is a member of the patent families if and only if it has been applied
for and filed at the European Patent Office (EPO), at the Japanese Patent
Office (JPO) and if it has been granted by the US Patent and Trademark Office
(USPTO). Patent families data are provided with the intention of improving
international comparability (the home advantage is suppressed; the values of
the patents are more homogeneous).

6. International patent classification

On 1 January 2006 the eighth edition of the International Patent Classification
(IPC) entered into force. The World Intellectual Property Organization (WIPO),
a specialised agency of the United Nations, is responsible for updating the IPC.
The IPC is a comprehensive subject classification system applied to all patents
by the patent-issuing authorities. The IPC is a hierarchical system divided into
sections, classes, subclasses and groups. Each IPC code is a combination of
letters and numbers referring to the different categories of the system. A
patent can have only one IPC code or more. 

7. Biotechnology sector 

The OECD defines biotechnology as: "The application of science and technology
to living organisms, as well as parts, products and models thereof, to alter
living or non-living materials for the production of knowledge, goods and
services." The choice of the IPC subclasses used for this sector is based on the
OECD definition.

8. High-technology groups in accordance with the International Patent
Classification (IPC) 

AVI Aviation

CAB Computer and automated business equipment

CTE Communication technology

LSR Lasers

MGE Micro-organism and genetic engineering

SMC Semi-conductors.

9. ICT sector groups in accordance with the International Patent
Classification (IPC)

Telecommunications

Consumer electronics

Computers, office machinery

Other ICT
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10. NACE sector codes

The IPC-NACE concordance table created by the Fraunhofer Institute for
Systems and Innovation Research in Karlsruhe (Germany) links the IPC codes to
the following NACE sections.

DA Manufacture of food products, beverages and tobacco

DB Manufacture of textiles and textile products

DC Manufacture of leather and leather products

DD Manufacture of wood and wood products

DE Manufacture of pulp, paper and paper products; publishing 
and printing

DF Manufacture of coke, refined petroleum products and nuclear fuel

DG Manufacture of chemicals, chemical products and man-made fibres

DH Manufacture of rubber and plastic products

DI Manufacture of other non-metallic mineral products

DJ Manufacture of basic metals and fabricated metal products

DK Manufacture of machinery and equipment not elsewhere classified

DL Manufacture of electrical and optical equipment

DM Manufacture of transport equipment

DN Manufacturing not elsewhere classified

11. PCT patent applications

These patent applications are filed first with the World Intellectual Property
Organization (WIPO) with designating the EPO as main patent office.

Users should note that data on PCT applications to the EPO are not compiled
using the nationality of the inventor but the nationality of the applicant.
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High-technology

1. Sources and definitions

1.1. Venture capital investments

Venture Capital Investment (VCI) is defined as private equity raised for
investment in companies. Management buyouts, management buy-ins, and
venture purchase of quoted shares are excluded. 

Data are broken down into two investment stages: 

- Early stage (seed + start-up) and 
- Expansion and replacement stage (expansion and replacement capital).

The basic data are provided by the European Private Equity and Venture Capital
Association (EVCA). For more information on venture capital, please refer to:
http://www.evca.com. For all further details please see also the Eurostat
metadata on high-technology statistics disseminated on the Eurostat's
reference webpage.

1.2. High-tech enterprises 

Data on high-tech enterprises and derived indicators are extracted and built up
using data from the Structural Business Statistics - SBS.

The indicator “number of enterprises” includes all units active during at least
a part of the reference period.

Turnover comprises the totals invoiced by the observation unit during the

reference period, and this corresponds to market sales of goods or services
supplied to third parties.

Value added at factor cost is the gross income from operating activities after
adjusting for operating subsidies and indirect taxes.

The production value measures the amount actually produced by the unit,
based on sales, including changes in stocks and the resale of goods and services.

For all further details please see also the Eurostat metadata on high-technology
statistics disseminated on the Eurostat's reference webpage.

1.3. High-tech trade

High-tech trade data have been compiled on the basis of the COMEXT database
for the EU Member States and from COMTRADE for other countries. There are
no data for Luxembourg and Belgium separately before 1999. Hence, both
countries are treated together previous to that year.

High technology products groups are defined according to the R&D intensity of
products following the concepts developed by the OECD - R&D
expenditure/total sales covering six countries. These can be classified in the
following nine groups: Aerospace, Computers-Office machinery, Electronics-
Telecommunications, Pharmacy, Scientific instruments, Electrical machinery,
Chemistry, Non-electrical machinery and Armament.

For all further details please see also the Eurostat metadata on high-technology
statistics disseminated on the Eurostat's reference webpage
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1.4. Employment in high-tech

Employment in high-tech data and derived indicators are extracted and built up
using data from the Community Labour Force Survey - CLFS.

For all further details please see also the Eurostat metadata on high-technology
statistics disseminated on the Eurostat's reference webpage.

1.5. Earnings in high-tech

Earnings in high-tech data and derived indicators are extracted and built up
using data from the Structure of Earnings Survey - SES.

For all further details please see also the Eurostat metadata on high-technology
statistics disseminated on the Eurostat's reference webpage.

2. Definition of high tech and knowledge-intensive services sectors

2.1. High-tech classification of manufacturing industries

Eurostat and OECD use the following breakdown of the manufacturing industry
according to global technological intensity and based on NACE rev. 1.1 at 3-digit
level (due to restrictions of the data source, a different but derived
classification based on NACE at 2-digit level was used for data on employment
in high-tech and data on earnings in high-tech):

High-technology 

24.4 Manufacture of pharmaceuticals, medicinal chemicals and botanical
products; 30 Manufacture of office machinery and computers; 32 Manufacture
of radio, television and communication equipment and apparatus; 33

Manufacture of medical, precision and optical instruments, watches and clocks;
35.3 Manufacture of aircraft and spacecraft.

Medium-high-technology

24 Manufacture of chemicals and chemical product, excluding 24.4 Manufacture
of pharmaceuticals, medicinal chemicals and botanical products; 29
Manufacture of machinery and equipment n.e.c.; 31 Manufacture of electrical
machinery and apparatus n.e.c.; 34 Manufacture of motor vehicles, trailers and
semi-trailers; 35 Manufacture of other transport equipment, excluding 35.1
Building and repairing of ships and boats and excluding 35.3 Manufacture of
aircraft and spacecraft.

Medium-low-technology

23 Manufacture of coke, refined petroleum products and nuclear fuel; 25 to 28
Manufacture of rubber and plastic products; basic metals and fabricated metal
products; other non-metallic mineral products; 35.1 Building and repairing of
ships and boats.

Low-technology 

15 to 22 Manufacture of food products, beverages and tobacco; textiles and
textile products; leather and leather products; wood and wood products; pulp,
paper and paper products, publishing and printing; 36 to 37 Manufacturing
n.e.c.
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2.2. Knowledge-intensive and less knowledge-intensive services 

Following a similar logic as for manufacturing, Eurostat defines the following
sector as knowledge intensive services (KIS) or as less knowledge-intensive
services (LKIS):

Knowledge-intensive services (KIS)

61 Water transport; 62 Air transport; 64 Post and telecommunications; 65 to 67
Financial intermediation; 70 to 74 Real estate, renting and business activities;
80 Education; 85 Health and social work; 92 Recreational, cultural and sporting
activities.

High tech KIS

64 Post and telecommunications; 72 Computer and related activities; 73
Research and development.

Market KIS (excl. financial intermediation and high-tech services)

61 Water transport; 62 Air transport; 70 Real estate activities; 71 Renting of
machinery and equipment without operator and of personal and household
goods; 74 Other business activities.

Financial KIS

65 to 67 Financial intermediation.

Less Knowledge-Intensive Services (LKIS)

50 to 52 Motor trade; 55 Hotels and restaurants; 60 Land transport; transport
via pipelines; 63 Supporting and auxiliary transport activities; activities of
travel agencies; 75 Public administration and defence; compulsory social
security; 90 Sewage and refuse disposal, sanitation and similar activities; 91
Activities of membership organization n.e.c.; 93 Other service activities; 95
Activities of households as employers of domestic staff; 99 Extra-territorial
organizations and bodies.

Less Knowledge-Intensive Market services 

50 to 52 Wholesale and retail trade; repair of motor vehicles, motorcycles and
personal and household goods; 55 Hotels and restaurants; 60 Land transport;
transport via pipelines; 63 Supporting and auxiliary transport activities;
activities of travel agencies.
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STATISTICAL SYMBOLS AND ABBREVIATIONS
b  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .break in series

e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .estimation

f  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .forecast

p  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .provisional

r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .revised value

s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Eurostat estimate

:u  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .extremely unreliable data

u  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .unreliable data

:c  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .confidential data

:  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .data not available

-  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .not applicable or real zero

% . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .percentage

0  . . . . . . . . . . . . . . . . . . . . . . . . .less than fifty percent of the unit use

1000s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .thousands

2004  . . . . . . . . . . . . . . . . . .calendar year (e.g. from 1.1.2004 to 31.12.2004)

2000-2004  . .period of several calendar years (e.g. from 1.1.2000 to 31.12.2004)

ABBREVIATIONS

AGR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Annual Growth Rate

AAGR  . . . . . . . . . . . . . . . . . . . . . . . . . . . .Annual Average Growth Rate

BES  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Business Enterprise Sector

CIS 2002/2003  . . . . . . . . . . . . . .Community Innovation Survey 2002/2003

CIS4  . . . . . . . . . . . . . . . . . . . . . . .Fourth Community Innovation Survey

CLFS/LFS  . . . . . . . . . . . . . . . . . . . . .(Community) Labour Force Survey

COMEXT  . .Eurostat reference database containing external trade statistics

EC  . . . . . . . . . . . . . . . . . . . . . . . . .European Community/Communities

EEA  . .European Economic Area (EU-25, Iceland, Liechtenstein and Norway)

EHT  . . . . . . . . . . . . . .Employment in high and medium high-tech sectors

EPO  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .European Patent Office

ESA  . . . . . . . . . . . . . . . . . . . . . . . . . . . .European System of Accounts

EU/EU-25/EU-27  . . . . . . . . . . . . .European Union (25/27 Member States)

EU-15  . . . . . . . . . . . . . . . . . . . . . .European Union (15 Member States)

EUR  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Euro

Eurostat  . . . . . . . . . . . . .Statistical Office of the European Communities

EXP  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Expenditure

FTE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Full-Time Equivalent

GBAORD  . .Government budget appropriations or outlays allocated to R&D
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GDP  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Gross Domestic Product

GOV  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Government sector

GUF  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .General University Funds

HC  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Head Count

HES  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Higher Education Sector

HRST  . . . . . . . . . . . . . . . . .Human Resources in Science and Technology

HRSTC  . . . . . . . . . . .Human Resources in Science and Technology — Core

HRSTE  . . . . . . . .Human Resources in Science and Technology — Education

HRSTO  . . . . . . .Human Resources in Science and Technology — Occupation

HRSTU  . . . . . .Human Resources in Science and Technology — Unemployed

IPC  . . . . . . . . . . . . . . . . . . . . . . . . .International Patent Classification

ICT  . . . . . . . . . . . . . . . . . .Information and Communications Technology

ISCED  . . . . . . . . . . . . .International Standard Classification of Education

ISCO  . . . . . . . . . . . .International Standard Classification of Occupations

JPO  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Japanese Patent Office

KIS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Knowledge-Intensive Services

LKIS  . . . . . . . . . . . . . . . . . . . . . . . . .Less Knowledge-Intensive Services

Mio  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Million

MS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Member States

MSTI  . . . . . . . . . . . . . . . .Main Science and Technology Indicators (OECD)

NABS  . . . . . . . . . . . . . . . .Nomenclature for the analysis and comparison 
 . . . . . . . . . . . . . . . . . . . . . . . . . . .of science budgets and programmes

NACE  . . . . . . . . . . . . . . . .Statistical classification of economic activities 
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .in the European Communities

NewCronos  . . . . . . . . . . . . . . . .Eurostat’s statistical reference database

NUTS  . . . . . . . . . . . . . . . .Nomenclature of Territorial Units for Statistics

OECD  . . . . . . . .Organisation for Economic Cooperation and Development

PCT  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Patent Cooperation Treaty

PNP  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Private Non-Profit sector

PPS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Purchasing Power Standard

PSL  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Personnel

R&D  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Research and Development

RSE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Researchers

SII  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Summary Innovation Index

S&E  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Science and Engineering

S&T  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Science and Technology

SME  . . . . . . . . . . . . . . . . . . . . . . . .Small and Medium sized Enterprises

USPTO  . . . . . . . . . . . . . . . . .United States Patent and Trademark Office

VCI  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Venture Capital Investment

WIPO  . . . . . . . . . . . . . . . . . . . .World Intellectual Property Organisation
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COUNTRIES ABBREVIATIONS
EU Member States
BE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Belgium
BG . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Bulgaria (from 1.1.2007)
CZ  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Czech Republic
DK  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Denmark
DE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Germany
EE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Estonia
IE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Eire/Ireland
EL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Greece
ES  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Spain
FR  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .France
IT  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Italy
CY  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Cyprus
LV  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Latvia
LT  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Lithuania
LU  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Luxembourg
HU . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Hungary
MT  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Malta
NL  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Netherlands
AT  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Austria
PL  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Poland
PT  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Portugal

RO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Romania (from 1.1.20007)
SI  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Slovenia
SK  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Slovakia
FI  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Finland
SE  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Sweden
UK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .United Kingdom

Candidate countries
BG  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Bulgaria (until 31.12.2006)
FYROM  . . . . . . . . . . . . . . . . . . . .Former Yugoslav Republic of Macedonia
HR  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Croatia
RO  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Romania (until 31.12.2006)
TR  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Turkey

Other countries
CA  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Canada
CH  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Switzerland
CN  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .China
IS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Iceland
JP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Japan
LI  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Liechtenstein
NO  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Norway
RU  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Russia
US  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .United States of America
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