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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



R&D_pocketbook_Intro:Pocketbook 9/1/2009 5:49 PM Page 1



This publication has been managed and prepared by
Eurostat:

- Directorate F: Social statistics and information society —
Michel Glaude, Director;

- Unit F4: Education, science and culture statistics — 
Jean-Louis Mercy, Head of Unit.

Co-ordinators:

Veijo Ritola: veijo-ismo.ritola@ec.europa.eu

Bernard Félix: bernard.felix@ec.europa.eu

Tomas Meri: tomas.meri@ec.europa.eu

Sergiu-Valentin Parvan: sergiu-valentin.parvan@ec.europa.eu

Reni Petkova: reni.petkova@ec.europa.eu

Håkan Wilén: hakan.wilen@ec.europa.eu

Eurostat, Unit F4: Education, science and culture statistics

Statistical Office of the European Communities,

Joseph Bech Building,

Alphonse Weicker, 5

L-2721, Luxembourg

Production:

Data processing, analysis, design and desktop publishing:

SOGETI Luxembourg S.A.: Verónica Benéitez Pinero, 
Gesina Dierickx, Sammy Sioen and Marta Zimolag.

DISCLAIMER:

The opinions expressed in this publication are those of the
individual authors alone and do not necessarily reflect the
position of the European Commission.

Published by:

Office for Official Publications of the European Communities.

Acknowledgements

Science, technology and innovation in Europe ■ eurostatI

R&D_pocketbook_Intro:Pocketbook 9/1/2009 5:49 PM Page 2



Table of contents

Introduction 1

Abbreviations and symbols 3

Part 1 - Investing in R&D

Chapter 1 - Government budget 
appropriations or outlays on R&D 7

Chapter 2 - R&D expenditure 15

Part 2 - Monitoring the knowledge workers

Chapter 3 - R&D personnel 31

Chapter 4 - Human resources 
in science and technology 45

Part 3 - Productivity and competitiveness

Chapter 5 - Innovation 59

Chapter 6 - Patents 73

Chapter 7 - High-technology 89

Methodological notes 109

Science, technology and innovation in Europeeurostat ■ II

R&D_pocketbook_Intro:Pocketbook 9/1/2009 5:49 PM Page 3



R&D_pocketbook_Intro:Pocketbook 9/1/2009 5:49 PM Page 4



Introduction
This pocketbook gives an overview of science, technology and
innovation (STI) statistics. All the statistical data and indicators it
contains are based on sources available at Eurostat. Only the most
relevant indicators have been selected in order to provide an overall
statistical picture of science, technology and innovation in Europe
and a ranking of the EU in relation to its partners.

Eurostat has been collecting STI data for many years to meet the
needs of policy-makers and the scientific community. This
publication is a compendium of data available at Eurostat, but it is
by no means exhaustive: it is a showcase for the main available data
sets. Although most data are provided by Eurostat, other databases
relevant to STI have also been used, such as the OECD’s Main
Science and Technology Indicators (MSTI). The exact source is
shown beneath each table or graph.

The focus is on the EU-27 and the candidate countries. However,
to allow international comparisons, data for Iceland, Liechtenstein,
Norway, Switzerland, China, Japan, Russia and the United States
are included when available. 

The pocketbook is divided into three main parts and seven
chapters, including: 

- Part 1 — Investing in R&D

- Part 2 — Monitoring the knowledge workers

- Part 3 — Productivity and competitiveness

The first part on investing in R&D is divided into government
budget appropriations or outlays on R&D (GBAORD — Chapter 1)
and R&D expenditure (Chapter 2). Part 2, on monitoring the
knowledge workers, presents data on R&D personnel (Chapter 3)
and human resources in science and technology (HRST —
Chapter 4). Part 3 provides information on productivity and
competitiveness and includes statistics on innovation (Chapter 5),
patents (Chapter 6) and high-technology (Chapter 7).

The three main parts are followed by methodological notes
(including definitions and abbreviations) for each of the statistical
data sources used.

1Science, technology and innovation in Europeeurostat ■
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NB: tables and figures in this publication refer to the data available
on Eurostat’s NewCronos database at the time of writing
(November 2008). However, NewCronos is updated regularly as
new data are received, so more recent data may differ from those
available at the time of publishing.

2 Science, technology and innovation in Europe ■ eurostat
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Abbreviations and symbols

Statistical symbols 

b Break in series
e Estimation
f Forecast
p Provisional
r Revised value
s Eurostat estimate
u Unreliable data
: Data not available
:c Confidential data
:u Extremely unreliable data
- Not applicable or real zero
% Percentage
0 Less than fifty per cent of the unit used
1000s Thousands
2005 Calendar year (e.g. from 1.1.2005 to 31.12.2005)
2005/2006 Academic year (e.g. from 1.9.2005 to 31.8.2006)
2001-2006 Period of several calendar years

(e.g. from 1.1.2001 to 31.12.2006)

Acronyms and abbreviations

AGR Annual growth rate
AAGR Average annual growth rate
BERD Business enterprise intramural expenditure on R&D
BES Business enterprise sector
CC Candidate countries
CIS 2006 Community Innovation Survey 2006
COMEXT Eurostat’s database of official statistics on EU external

trade and trade between EU Member States
EC European Community/Communities
EEA European Economic Area (EU-27, Iceland,

Liechtenstein and Norway)
EFTA European Free Trade Association
EHT Employment in high- and medium-high-tech sectors

3Science, technology and innovation in Europeeurostat ■
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EPO European Patent Office
ESA European System of Accounts
EU/EU-25/ European Union (25/27 Member States)
EU-27 
EU-15 European Union (15 Member States)
EU LFS European Union Labour Force Survey
EUR Euro
Eurostat Statistical Office of the European Communities
EXP Expenditure
FTE Full-time equivalent
GBAORD Government budget appropriations or outlays 

on R&D
GDP Gross domestic product
GERD Gross domestic expenditure on R&D
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 Japan Patent Office
KIS Knowledge-intensive services

LKIS Less knowledge-intensive services

m Million

MS Member States
MSTI Main Science and Technology Indicators (OECD)

Science, technology and innovation in Europe ■ eurostat
4
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NABS Nomenclature for the analysis and comparison of
scientific programmes and budgets

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
S&E Science and engineering
S&T Science and technology
SMEs Small and medium-sized enterprises
UN United Nations
USPTO United States Patent and Trademark Office
VCI Venture capital investment
WIPO World Intellectual Property Organization

5Science, technology and innovation in Europeeurostat ■
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■ eurostatScience, technology and innovation in Europe

Country abbreviations

EU Member States

BE Belgium LU Luxembourg
BG Bulgaria HU Hungary
CZ Czech Republic MT Malta
DK Denmark NL Netherlands
DE Germany AT Austria
EE Estonia PL Poland
IE Ireland PT Portugal
EL Greece RO Romania
ES Spain SI Slovenia
FR France SK Slovakia
IT Italy FI Finland
CY Cyprus SE Sweden
LV Latvia UK United Kingdom
LT Lithuania

Candidate countries

MK The former Yugoslav Republic of Macedonia 
(Provisional code which does not prejudge in any way 
the definitive nomenclature for this country, which will
be agreed on  following the conclusion of negotiations 
currently taking place on this subject at the UN.)

HR Croatia
TR Turkey

Other countries

ASIOTH Other Asian countries JP Japan
AU Australia LI Liechtenstein
BR Brazil MX Mexico
CA Canada MY Malaysia
CH Switzerland NO Norway
CN China PH Philippines
HK Hong Kong RU Russia
ID Indonesia SG Singapore
IL Israel TH Thailand
IN India US United States
IS Iceland

6
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Part 1
Investing in R&D

Chapter 1 - Government budget
appropriations or outlays on R&D 
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Government budget appropriations or outlays on R&D
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Government budget appropriations or outlays on R&D (GBAORD)
are sums allocated to R&D in central government or federal
budgets; this means they refer to budget provisions and not to
actual expenditure.

In 2007, GBAORD stood at 0.71% of GDP in the EU-27 and 1.02%
of GDP in the United States. In both cases this was lower than in
the previous year.

Between 1996 and 2000, GBAORD declined slightly in the EU-27
and the United States, but increased in Japan. 

Between 1996 and 1999, GBAORD in the EU-15 and in the United
States declined in relative terms (as a percentage of GDP), whereas
an increase was recorded in Japan. Between 1999 and 2006, the
trends differed significantly: GBAORD expressed as a percentage of
GDP was stable in the EU-15, but increased slightly in Japan and
noticeably in the United States.

In 2007, GBAORD as a percentage of GDP was above the EU-27
average (0.71 %) in eight Member States (Spain, Finland, Sweden,
Denmark, Portugal, Germany, France and the United Kingdom)
and Iceland. The lowest GBAORD levels, below 0.3% of GDP, were
recorded in Bulgaria, Slovakia and Malta.

In 2007, GBAORD in the EU-27 amounted to more than
EUR 87 billion. In the same year, ‘research financed from general
university funds (GUF)’ comprised the largest share of GBAORD
at EU-27 level, representing 31.3 % of total GBAORD allocations.
This was also the case in Japan, but not in the United States, which
devoted more than half of total GBAORD (58.3 %) to ‘defence’.
Variations were also observed between EU Member States in terms
of socio-economic objectives: in 2007 ‘research financed from
GUF’ accounted for the largest share of total GBAORD in 10
Member States for which data are available, while ‘non-oriented
research’ was the top objective in eight Member States. ‘industrial
production and technology’ was the most important socio-
economic objective in another four Member States, while ‘defence’
ranked first only in France and the United Kingdom. ‘social
structures and relationships’ and ‘other civil research’ were the
leading objectives in Lithuania and Romania respectively.
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In 2007, R&D intensity (R&D expenditure as a percentage of GDP)
in the EU-27 stood at 1.83%, down slightly from the previous year.
R&D intensity in the EU remained significantly lower than in the
United States (2.61 %) and Japan (3.32 %), and was still below the
3 % goal to be achieved by 2010 in line with the Lisbon Strategy.

Only Sweden (3.63%) and Finland (3.47%) exceeded the 3% target.
However, Austria, Denmark, Germany, France and Belgium
registered R&D intensities above the EU-27 average.

In absolute terms, the EU-27 spent EUR 226 million on R&D in
2007, with an average annual growth rate (AAGR) of 4.1 % in
relation to 2000. In the global context, Japan and the United States
registered a decrease over the same period.

R&D expenditure was mostly financed by the business enterprise
sector (BES), accounting for almost two thirds (1.17 %) of R&D
intensity in 2007, while the higher education and government
sectors accounted for the remaining third (0.65%).

In 2006, the business enterprise sector remained the primary
source of R&D financing, accounting for 55% of total EU-27 R&D
expenditure. However, more business investment will be required
in order to reach the ‘two-thirds’ objective set by the relaunched
Lisbon strategy. Germany (68 %), Luxembourg (80 %), Finland
(67 %) and Sweden (66 %) have already achieved this target. With
shares of 60 %, Belgium and Denmark are also well on the way to
reaching this goal, followed by Ireland and Slovenia, with shares of
59%.

Outside the EU, strong involvement of the BES in R&D was also
noted in China, with 69 % of R&D expenditure financed by this
sector.

Except for the Czech Republic, Malta and Slovenia, in new Member
States and Greece the share of the government sector was far
greater than that of the business sector. 

The distribution of business R&D expenditure by source of funds
shows that the BES played a major role in terms of R&D financing.
Indeed, in 2005 close to 82 % of business R&D expenditure in the
EU-27 was self-financed. With the exception of Russia, the BES was
the main source of R&D funding in all Member States and selected
countries. 

In 2005, in most countries R&D expenditure by the higher
education sector was mainly devoted to ‘natural sciences’, followed
by ‘medical sciences’ and ‘engineering and technology’.
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At national level, R&D intensity in the leading regions varied
significantly from one country to another. 

The largest discrepancy between the best and worst performing
regions was observed in Germany, reaching 5.2 percentage points;
conversely, the smallest gap was found in Ireland, with 0.21
percentage point.
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In 2005, 1.44 % of total EU-27 employment was related to R&D
activities (in head count — HC). At national level, the highest
shares of R&D personnel (in HC) in total employment were
observed in Iceland (3.58 %), Finland (3.22 %) and Sweden
(2.71 %).

R&D personnel intensity in the business enterprise sector (BES)
accounted for 0.62 % of R&D employment in the EU-27 in 2005.
Luxembourg was in the lead with 2.15 %, followed by Northern
European countries such as Finland (1.70 %), Sweden (1.51 %),
Iceland (1.48 %) and Denmark (1.43%).

In absolute terms, in the EU-27 more than 2 million people in full-
time equivalents (FTE) were engaged in R&D activities in 2006.
More than half of R&D personnel (1.1 million FTE) were employed
in the business enterprise sector. The higher education sector (HES)
employed more than 600 000 persons in R&D and the government
sector (GOV) more than 300 000. Between 2000 and 2006 all
sectors registered an average annual growth rate in excess of 0.7%.
Over the same period, R&D personnel increased faster in the
higher education sector (2.3 %) than in the government sector
(0.7 %).

Women are still under-represented in R&D personnel, especially
in the BES, where they accounted for only 22.6 % of persons
employed. By contrast, the government and higher education
sectors employed higher shares of female workers, with 43.4 % and
45.5 % respectively.

The breakdown of researchers by sector of performance reveals a
complex picture across the EU-27. The majority of researchers in
the EU-27 were employed in the BES, followed by the higher
education sector (35 %); the government sector employed 14 % of
researchers at EU level.

In 2005, women accounted for 30 % of researchers in all sectors,
against 19% of researchers in the BES. Latvia was the only country
where female researchers outnumbered their male counterparts in
all sectors. 

Looking at the breakdown of business enterprise researchers in full-
time equivalents (FTE) by sector of economic activity (NACE), in
2005 manufacturing was by far the most important sector of
economic activity in the EU-27. The manufacturing sector
employed more than 80 % of researchers in Germany, and more
than 70% in Belgium, France, Malta, Slovenia and Finland. In most
countries the manufacturing sector was followed by services. 
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At regional level, Wien (AT) was the leading region when
considering the share of R&D personnel in total employment (with
4.5 %), followed by Trøndelag (NO) and Praha (CZ). The analysis
points to two important features: many of the 15 leading regions
in terms of R&D personnel as a share of total employment are
capital regions, and Germany counted four such leading regions.
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eurostat ■ Science, technology and innovation in Europe

Human resources in science and technology (HRST) are defined
as individuals who have successfully completed tertiary-level
education (HRSTE) and/or work in an S&T occupation as
professionals or technicians (HRSTO). Statistics on HRST
contribute significantly to measuring the new economy and its
dynamism. They provide an overview of supply and demand levels
for highly qualified persons by measuring HRST stocks and flows.

In 2006 the EU counted 18.8 million tertiary education students,
representing 28.4% of the population aged 20-29. Finland, Greece
and Lithuania recorded the highest shares of the population aged
20-29 in tertiary education, with 46.5 %, 41.9 % and 40.6 %
respectively. The share of women in tertiary education was above
50 % in all countries under review except for Germany, Turkey,
Liechtenstein, China and Japan.

In the EU as a whole, more tertiary-level students were studying
engineering, manufacturing and construction than science,
mathematics and computing. This was also the case at country
level, except in Ireland, France, Cyprus, Malta, Austria, the United
Kingdom and Norway, where the share of students in science,
mathematics and computing was higher. The share of women in
these fields was lower than the average female participation rate in
higher education, at 37.2% in science, mathematics and computing
and 24.4% in engineering, manufacturing and construction.

In 2006, 3.8 million students graduated from tertiary education in
the EU. Except for Croatia, Iceland, China and Japan, in all
countries under review more than half of tertiary education
graduates were women.

In terms of HRST stocks, the EU counted more than 87 million
highly qualified persons in 2007, but not all of them were
employed. Women accounted for half of HRST stocks in the EU-27
and for more than half of HRST stocks in 18 Member States. The
Baltic States recorded the highest shares of women in HRST, with
63.6 % in Latvia, 62.9 % in Estonia and 61.8% in Lithuania. On the
other hand, Malta recorded the lowest share of female HRST stocks
(40.3 %). Turkey (33.9 %) and China (43.2 %) also recorded low
levels of female participation in HRST. Among the HRST
population, 35.2 million persons were considered as HRST by
virtue of both education and occupation (HRSTC). The share of
women in HRSTC was 52%, compared with 50.7% in HRSTE. 
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eurostat ■ Science, technology and innovation in Europe

At EU-27 level, public expenditure on education as a percentage of
GDP stood at 5.0 %. Denmark was the leading country on
education expenditure, with 8.3% of GDP, followed by Iceland and
Norway, with 7.6% and 7.0 % respectively. 

In all EU and EFTA countries, HRST unemployment rates
(HRSTU) for 2007 were significantly lower than for the non-
tertiary-educated population (NHRSTU). In the EU-27 the
unemployment rates for the two groups stood at 2.3% and 7.1 %
respectively. The largest discrepancy between HRSTU and
NHRSTU was found in Slovakia, at 10 percentage points, compared
with less than 1 percentage point in Denmark and Norway.

In 2007, Luxembourg recorded the highest share of foreign HRST
aged 25-64 in Europe, with 48.9 % of HRST being non-nationals;
however it should be noted that not all of these HRST were in
employment. Cyprus, Spain, the United Kingdom and Switzerland
accounted for the highest shares of HRST with non-EU citizenship. 

Concerning HRSTO at regional level and as a share of the labour
force, Praha (CZ) was the only region where more than 50% of the
labour force was employed in S&T occupations. Germany counted
nine regions among the top 30 regions in terms of S&T occupation,
and Switzerland counted five.
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The Community Innovation Survey 2006 (CIS 2006)

The Community Innovation Survey is a survey of innovation
activity in enterprises covering the EU Member States, candidate
countries, Iceland and Norway.

Community legislation on innovation statistics has increased the
frequency for compiling Community Innovation Statistics from
four to two years. In 2006, Eurostat — in close cooperation with
the Member States — therefore continued the preparatory work on
the next CIS based on the reference year 2006 (CIS 2006). It was
decided that CIS 2006 should take a fairly conservative approach,
keeping the harmonised survey questionnaire and methodology
used in CIS 4 (2004).

Features of CIS 2006 include:

• use of the same main characteristics as CIS 4 (such as the survey
questionnaire and methodology);

• broad implementation at national level, often on a voluntary basis;

• new pilot modules on organisational and marketing innovation
and on knowledge flows, in preparation for CIS 2008; these pilot
modules are planned to be implemented on a wider scale in many
countries.

As the questionnaire and methodology have been left unchanged in
the move from CIS 4 (2004) to CIS 2006, it will be possible to
compare data and analyse trends by looking at the results from
CIS 3, CIS 4 and CIS 2006.

The pilot modules on marketing and organisational innovations
include questions on whether these new types are integrated or
linked with product or process innovations. This type of data can
potentially provide a number of insights into how innovation
activities (and thus also knowledge transfer) are linked across
enterprises and to what extent innovation projects span more than
one area.
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First results of CIS 2006

In 2006, 38.8 % of EU-27 enterprises were considered to be
innovative. Germany led the ranking in this respect, with 62.6 % of
innovative enterprises. Only two Member States from the 2004
enlargement, Estonia and Cyprus, were above the EU-27 average in
terms of innovative enterprises; the other newly acceded countries,
together with the United Kingdom, the Netherlands, Italy and
Spain, were below the EU-27 average.

Most innovative enterprises were innovators in terms of both
products and processes. This was the case of Cyprus, Germany,
Luxembourg, Austria and Belgium. However, product innovators
accounted for a significant share of innovative enterprises in
Germany (19 %) and Luxembourg (17 %).

More than half of innovative enterprises in Cyprus, Finland,
Lithuania, Slovenia and Poland are engaged in cooperation with
other enterprises, while in Italy, Romania, Germany and Spain
cooperation levels were relatively low.

In 2006, Romania recorded the highest level of turnover relating
to new or significantly improved products new to the enterprise
but not new to the market (as a percentage of total turnover of
innovative enterprises), followed by Slovakia. On the other hand,
Luxembourg (27.6 %) accounted for the highest share of enterprises
offering new or improved products new to the market (as a
percentage of all enterprises), followed by Sweden, Malta and
Austria.

In 2006, innovative enterprises in Turkey were the most active in
registering trademarks and patent applications. Almost 25 % of
innovative enterprises in Greece, Luxembourg, the Netherlands
and Norway registered a trademark, while innovative enterprises in
the Czech Republic, Estonia and Malta were more involved in
registering industrial designs.

Central governments were, in 2006, the most important source of
public funding for European innovative enterprises, except in
Greece, Poland, Romania and Slovakia, where the European Union
was the main public funding source.

Organisational and/or marketing innovations are becoming
widespread in European enterprises. In 2006, Germany was the
only country where such innovations were introduced in more than
50 % of enterprises.
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In 2005 the largest share of patent applications to the EPO came
from Germany, with more than 22 000, followed by France and the
United Kingdom. Germany also recorded the highest levels in
terms of patent applications per million inhabitants (275), followed
by Finland (268) and Luxembourg (195). This number was even
higher in Liechtenstein and Switzerland, with 622 and 411 patent
applications to the EPO per million inhabitants respectively. 

Looking at 2000–20051 average annual growth rates (AAGR),
patenting activity increased significantly in almost all European
countries over the period considered. The only exceptions were
Hungary, the Netherlands, Finland, Sweden and the United
Kingdom. 

In 2004 most EU-27 patent applications to the EPO were filed
under IPC Section B ‘performing operations; transporting’. In many
countries, 25 % or more of all national applications were registered
in only one IPC section. Denmark, Ireland and Slovenia specialised
in patenting linked to ‘human necessities’ (IPC Section A).
‘performing operations; transporting’ (Section B) accounted for the
most significant shares in Germany, Greece, Spain, Italy,
Luxembourg and Austria; whereas 25 % or more of national patent
applications from Belgium, the Czech Republic, Hungary and
Poland were filed in ‘chemistry; metallurgy’ (Section C). In
contrast, patent activity was lower in ‘textiles; paper’ (Section D)
and ‘fixed constructions’ (Section E).

Considering patents granted by the USPTO, the relative shares
between EU Member States are comparable to those for patent
applications filed at the EPO. However the USPTO granted more
than three times as many patents to inventors in the United States
than to inventors in the EU-27.

In 2004, most high-tech patent applications to the EPO came from
Germany (3 465), followed by France (1 832) and the United
Kingdom (1 333). Between 1994 and 1999 the EU-27 AAGR in
terms of high-tech patent applications stood at 18.6 %. In contrast,
a decrease was observed between 1999 and 2004, as the number of
high-tech patent applications fell by 0.4 % a year. 

Regarding high-tech applications per million labour force, Finland
led the ranking with 258, followed by Sweden (121.9) and the
Netherlands (118.4).

(1) 2005 — Eurostat estimate
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Looking at triadic patent families, the United States was in the lead
between 1992 and 1997 and again between 1999 and 2002. The
EU-27 ranked second until 1999, before being overtaken by Japan.
A decreasing trend was observed between 2000 and 2002 for these
three economies.

Biotechnology is an interesting field in terms of patent applications.
Considering the number of biotechnology patent applications to
the EPO in 2004, the United States was in the lead, followed by the
EU-27 and Japan. This ranking remained unchanged over the
period 1994–2004. Although the number of biotechnology patent
applications from US inventors has fallen since 2000, it remained
relatively stable in the EU-27.

At regional level, in 2004 Île-de-France (FR) recorded the highest
number of both total patent applications and high-tech patent
applications, followed by Stuttgart (DE) and Oberbayern (DE) for
total patent applications, and Noord-Brabant (NL) and Oberbayern
(DE) for high-tech patent applications. The top fifteen regions by
total number of patent applications included ten regions in
Germany, two in France, and one in the Netherlands, Italy and
Finland. Moreover, the top fifteen regions in terms of patent
applications per million inhabitants included eleven regions in
Germany, two in Sweden, and one in the Netherlands and Austria.
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In 2007, early-stage venture capital investment (VCI) in the EU-15
amounted to slightly more than EUR 2 billion (0.02 % of GDP), far
from the EUR 56 billion (0.49 % of GDP) invested in buyouts and
the EUR 12 billion (0.105 % of GDP) for VCI at expansion and
replacement stage.

With 0.086 % of GDP, Sweden registered the highest share of early-
stage VCI, followed by Denmark with 0.047 % of GDP. At the
expansion and replacement stage, the United Kingdom was in the
lead, with 0.31 % of GDP, and also ranked first in terms of buyouts,
which accounted for 1.35 % of GDP.

In 2005, Italy counted the most high-tech manufacturing
enterprises (31 409). The United Kingdom recorded the most
enterprises in high-tech knowledge-intensive services (KIS) with
121 528, followed by Italy (105 358). 

Wide variations were noted in the world market shares of high-
tech exports between 1995 and 2006. Although it accounted for
only 2.1 % of high-tech exports worldwide in 1995, China took the
lead in 2006, accounting for 16.9 % of global high-tech exports,
followed by the United States (16.8 %) and the EU-27 (15.0 %). The
latter’s share of high-tech exports fell noticeably between 2005 and
2006.

In 2006, high-tech exports exceeded imports in the United States
and the EU-27. These two economies led the way in terms of high-
tech imports, with 17.3 % and 17.0 % respectively, closely followed
by China, with 15.4 % of the world market share.

Within the EU-27, Germany was the leading exporter of high-tech
products, with a share of 7.68 %, followed by the United Kingdom
(5.86 %), France (4.37 %) and the Netherlands (4.18 %).

High-tech products represented 16.6 % of total exports in the
EU-27. In Malta, high-tech products accounted for 54.6 % of
exports.

In 2006, ‘electronics and telecommunications’ accounted for the
largest share of high-tech exports in 18 Member States plus Norway
and Croatia. This was also the leading group of products in terms
of high-tech exports in Japan and the United States. 
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While in 2006 the United States was the leading exporter in
‘armament’ and ‘aerospace’, with 48.4 % and 46.8 % of the world
share respectively, the EU was the main exporter in ‘pharmacy’ and
China led the way in ‘computers-office machines’.

In all EU Member States except Portugal, Malta, Finland, Slovenia
and Sweden, more than half of high-tech exports were made within
the EU. 

In 2007, more than 2 million persons were employed in high-tech
manufacturing in the EU-27, representing 1.1 % of total EU
employment. Medium-high-tech manufacturing and high-tech KIS
accounted for respectively 5.6 % and 3.3 % of total EU employment.
Between 2002 and 2007, employment in the high-tech sectors
generally increased: the high-tech KIS sector registered the largest
increase with an average annual growth rate of 2.3 %. Women as
employees were under-represented in all these sectors.

At regional level, capital regions and regions within commuting
distance of the capital region often ranked high in terms of
employment in high-tech sectors. In 2007, the leading region was
Berkshire, Buckinghamshire and Oxfordshire (UK), with high-tech
sectors accounting for 10.7 % of total employment.
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GBAORD

1. Concepts and 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 governments 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 measure government support for R&D
activities, or, in other words, how much priority governments place
on the public funding of R&D.

Eurostat collects aggregated data which are checked and processed,
and compared with other data sources such as the OECD. All the
necessary aggregates are then calculated (or estimated).

2. Sources

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

3. Statistical data compilation

Until 2003, data on GBAORD were collected under a gentlemen’s
agreement. From the reference year 2004 on, data collection is
based on Commission Regulation No 753/2004 on statistics on
science and technology (OJ L 118, 23.4.2004, p. 23).
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4. Breakdown by socio-economic objectives

Government budget 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 edition of NABS
applies from the 1993 final and the 1994 provisional budgets
onwards. Not all countries collect the data directly using NABS:
some follow other compatible classifications (OECD, Nordforsk),
which are then converted to the NABS classification (see Table 8.2
of the Frascati Manual).

5. Exceptions

No GBAORD data exist for Bulgaria and Luxembourg before 2000,
and therefore EU aggregates exclude them before that year. 

No GBAORD data exist for Cyprus and Malta before 2004, and
therefore EU aggregates exclude Cyprus and Malta before that year. 

No GBAORD data exist for Hungary before 2005, and therefore
EU aggregates exclude Hungary before that year.

6. Time series

The analysis in the present publication covers the period 
1996–2007.
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R&D expenditure and personnel

1. Concepts and definitions

The basic concepts and guidelines for collecting data and the
classifications used in compiling statistics on research and
experimental development are provided in the Frascati Manual,
OECD, 2002. More details on R&D expenditure and personnel are
available in chapters 5 and 6. Regional data are collected according
to the standards defined by the Regional Manual, Eurostat, 1996. 

Research and experimental development (R&D) activities comprise
creative work undertaken on a systematic basis in order to increase
the stock of knowledge, including knowledge of man, culture and
society and the use of this stock of knowledge to devise new
applications. There are two basic statistical variables in this domain,
namely R&D expenditure and personnel.

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 (Frascati Manual, § 358).

R&D intensity

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

For the computation of R&D intensity at national level (EEA
countries), GDP from national accounts is used as reference data.
At regional level, GDP data are taken from the regional accounts.
Both data series were extracted from NewCronos.

R&D personnel

Data on R&D personnel measure the resources going directly to
R&D activities. The total R&D personnel is defined as follows:

“All persons employed directly on R&D should be counted, as
well as those providing direct services such as R&D managers,
administrators and clerical staff. Those providing indirect
services, such as canteen and security staff, should be
excluded” (Frascati Manual, § 294-296).
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Full-time equivalent — FTE

A 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 counselling) 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.

2. Institutional classification

Intramural 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; 
- the government sector — GOV; 
- the higher education sector — HES; 
- the private non-profit sector — PNP.

3. Sources

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

4. Statistical data compilation

Until 2003, data on R&D were collected under a gentlemen’s
agreement. From the reference year 2003 on, data collection is
based on Commission Regulation No 753/2004 on statistics on
science and technology (OJ L 118, 23.4.2004, p. 23).

5. Geographical coverage

These data are available for EU-27 Member States, candidate
countries, Iceland, Norway, Switzerland, China, Japan, Russia and
the United States at national level and for European countries at
regional level (NUTS level 2).
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6. Aggregates

For both R&D expenditure and personnel, EU totals are calculated
as the sum of the national data by sector. Where data are missing,
estimates are first made for the country in question, reference
period, institutional sector or relevant R&D variable, as
appropriate. This method is not applied identically to the
calculation of R&D personnel in head count (HC). The estimates
for R&D personnel in full-time equivalents (FTE) serve as a basis
for the HC calculation. An FTE/HC ratio based on available FTE
and HC personnel data at national level is estimated for the EU
aggregates, by institutional sector and by year. This ratio is then
applied to the FTE data to calculate the EU totals in HC.

- EU and EEA aggregates are estimated values.
- EEA: Liechtenstein is not included.

7. Time series

Data are presented for the period 2000–2007. However, data series
in NewCronos are available from 1981 onwards with differences in
terms of availability according to variables and institutional sectors.
Not all years are complete, and therefore the latest year available
for each country is presented in the analysis.

Additional information on the methodology used may be found in
Eurostat’s NewCronos reference database.
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Human resources in science and technology

1.Concepts and definitions

Statistics on human resources in science and technology (HRST)
can improve our understanding of both the demand for, and supply
of, highly qualified personnel. The data presented in this
publication focus 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 science and technology are defined according
to the OECD Canberra Manual as persons fulfilling one of the
following conditions:

• successfully completed education at the third level  (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), which provides the achieved level of formal
education;

• the International Standard Classification of Occupation
(ISCO), which provides information on the type of
occupation.

According to the OECD Canberra Manual, the seven broad S&T
fields of study include 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://epp.eurostat.ec.europa.eu) under Science and
Technology/Human Resources in Science & Technology. 

Stocks and inflows

HRST stocks provide information on the number of HRST at a
given point in time. Data on HRST stocks relate to the employment
status as well as the occupational and educational profiles of
individuals in the given year.
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HRST stocks data and their derived indicators are extracted and
created using data from the EU Labour Force Survey — EU-LFS.
The EU-LFS is based on a sample of the population. All results
conform to Eurostat guidelines on sample-size limitations and are
therefore not published if the degree of sampling error is likely to
be high and flagged as unreliable if the degree of reliability is too
small. 

Readers should note that the population used excludes anyone
below the age of 15 or over the age of 74. This is because no person
below the age of 15 fulfils either of the requirements for being
classified as HRST and also for data quality reasons. 

The main categories of HRST are as follows:

HRST — Human resources in science and technology
• successfully completed education at the third level  (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). 

HRSTO — Human resources in science and technology —
occupation

• employed in an 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  (ISCED ’97
version levels 5a, 5b or 6).

HRSTC — Human resources in science and technology — core
• successfully completed education at the third level  (ISCED ’97

version levels 5a, 5b or 6); and
• employed in an S&T occupation (ISCO ’88 COM codes 2

or 3). 

SE — Scientists and engineers
• employed in ‘Physical, mathematical and engineering’

occupations or ‘life science and health occupations’ (ISCO ’88
COM codes 21 and 22).
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HRSTU — Human resources in science and technology —
unemployed

• successfully completed education at the third level  (ISCED
’97 version levels 5a, 5b or 6) and are unemployed.

NHRSTU — Unemployed non-HRST
• no education at the third level  and are unemployed.

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

HRST education inflow data are extracted from the Eurostat
Education database, building on data from the
UNESCO/OECD/Eurostat questionnaire on education, which is
based on the ISCED classification. Users should note that European
education systems differ between countries and that duplications of
degrees may exist for some countries.

This publication includes the following totals and sub-totals
(ISCED 1997 version):
Total: sum of all fields of study
Science and engineering (S&E): 
Science covers the educational fields of life sciences, physical
sciences, mathematics and statistics, and computing (codes 42, 44,
46, 48). 
Engineering comprises the fields of education in engineering and
engineering trades, manufacturing and processing, and
architecture and building (codes 52, 54, 58).

The following sectors of economic activity based on NACE
Rev. 1.1 (Statistical classification of economic activities in the
European Communities) used in this publication are defined as
follows: 

• total manufacturing (NACE D);
• high- and medium-high-technology manufacturing (NACE

24+29+30+31+32+33+34+35);
• total services (NACE G to Q);
• knowledge-intensive services (KIS) (NACE 61+62+64 to

67+70 to 74+80+85+92);
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• total high-technology sector is the sum of high-tech
manufacturing and knowledge-intensive high-technology
services (NACE 24+30+32+33+35+64+72+73).

2. Sector of activity 

HRST data by sector of activity are collected according to the
statistical classification of economic activities in the European
Community — NACE Rev. 1.1. For further information on the
sector groups, please refer to the General Information part.

3. Nationality 

HRST data by nationality are based according the citizenship of the
person. It is defined as the particular legal bond between an
individual and his/her state acquired by birth or naturalisation
whether by declaration, option, marriage or other means in
accordance with national legislation. The following aggregates are
used in this publication:

- nationals: persons having citizenship of the country of
residence;

- non-nationals: persons having a citizenship different to that
of the country of residence.

4. Time series

Data are available in many countries from 1994 onwards, but
differences exist and certain years are missing. Users should note
that the existence of data in this NewCronos domain also depends
on their reliability. The guidelines on the sample size reliability of
the data established by the EU LFS are applied to the HRST
database. Therefore, breakdowns for which quality levels are
considered insufficient are either flagged as not available or
unreliable.

5. Sources

For further information please refer to Eurostat’s SDDS metadata
(http://epp.eurostat.ec.europa.eu), under Science and
Technology/Human Resources in Science & Technology. 
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Innovation

1. Concepts and definitions

1.1 Community Innovation Survey

At European level, the Community Innovation Survey (CIS) data
are the main source of information for studying innovation drivers
and company behaviour towards innovation.

The Community Innovation Survey is a survey of innovation
activity in enterprises covering EU Member States, candidate
countries and Norway.

The data are collected on a two-yearly basis (from 2004 onwards).
The latest survey (CIS 2006) was carried out in the 27 Member
States, candidate countries and Norway in 2007, based on the
reference year 2006. This survey did not include a full data
collection because part of the variables were voluntarily based on
Commission Regulation No 1450/2004. The next full data
collection will be carried out in CIS 2008. 

In order to ensure comparability across countries, Eurostat, in close
cooperation with the EU Member States, used the same standard
core questionnaires for CIS 2006 as used already for CIS 4,
accompanied by a set of definitions and methodological
recommendations.

CIS 2006 is based on the Oslo Manual (2nd edition, 1997), which
provides methodological guidelines and defines the concept of
innovation, and on Commission Regulation No 1450/2004. 

1.2 Oslo Manual 1997

Innovation: a new or significantly improved product (good or
service) introduced to the market or a new or significantly
improved process introduced within an enterprise. Innovations are
based on the results of new technological developments, new
combinations of existing technology or utilisation of other
knowledge acquired by the enterprise. 

Enterprises engaged in innovation activity (propensity to
innovate): enterprises that introduce new or significantly improved
products (goods or services) to the market or enterprises that
implement new or significantly improved processes. Innovations
are based on the results of new technological developments, new
combinations of existing technology or utilisation of other
knowledge acquired by the enterprise. The term covers all types of
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innovator, i.e. product innovators, process innovators and
enterprises with only ongoing and/or abandoned innovation
activities.

Product innovation is the introduction to the market of a new
good or service or of a good or service with significantly improved
capabilities, such as improved software, user-friendliness,
components or sub-systems. 

Process innovation is the implementation of a new or significantly
improved production process, distribution method or support
activity for goods or services. Purely organisational innovations are
excluded.

Organisational innovation is the implementation of new or
significant changes in a firm’s structure or management methods
that are intended to improve the firm’s use of knowledge, the quality
of its goods and services or the efficiency of its workflows. 

Marketing innovation is the implementation of new or
significantly improved designs or sales methods to increase the
appeal of goods and services or to enter new markets.

Intramural (in-house) R&D: creative work undertaken within the
enterprise to increase the stock of knowledge and use it to devise
new and improved products and processes (including software
development). 

Extramural R&D: same activities as above, but performed by other
companies (including other enterprises within the same group) or
by public or private research organisations and purchased by the
enterprise.

2. Statistical units

The main statistical unit for CIS 2006 was the enterprise. 

The target population for CIS 2006 was the total population of
enterprises (with 10 or more employees) engaged primarily in the
following market activities: mining and quarrying (NACE 10-14),
manufacturing (NACE 15-37), electricity, gas and water supply
(NACE 40-41), wholesale trade (NACE 51), transport, storage and
communication (NACE 60-64), financial intermediation (NACE
65-67), computer and related activities (NACE 72), architectural
and engineering activities (NACE 74.2) and technical testing and
analysis (NACE 74.3). 

R&D_pocketbook_ChapterMethodo:Pocketbook 9/1/2009 5:52 PM Page 111



Methodological notes

122

M

■ eurostatScience, technology and innovation in Europe

3. Type of survey

Most countries carried out CIS 2006 using a stratified sample
survey, while the rest used a census or a combination of the two.

The economic activities covered by this publication are based on
the NACE Rev. 1.1 classification. The six sectors used in the
publication are:

• All NACE - Core NACE (NACE sections C, D, E, I and J and
NACE divisions 51, 72, 74.2 and 74.3); 

• Total industry (excluding construction) which includes
mining and quarrying (NACE C), manufacturing (NACE D)
and electricity, gas and water supply (NACE E); 

• Manufacturing which means NACE D;
• Services - Core G_to_K (NACE sections I, and J and NACE

divisions 51, 72, 74.2 and 74.3)
• K: Core coverage (NACE 72, 74.2 and 74.3) focus on

Computer and related activities and other business activities;
• 74 Core: other business services (NACE 74.2, 74.3) focus on

architectural and engineering activities (NACE 74.2) and
technical testing and analysis (NACE 74.3).

The CIS 2006 data are organised in the Eurostat reference database
following broadly the same structure as the questionnaire. 

4. Reference period

CIS 2006 covered the observation period 2004-2006 inclusive, i.e.
the three-year period from the beginning of 2004 to the end of
2006. The reference period for CIS 2006 was the year 2006.

All the countries covered collected data for this observation period.
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Patents

1. Concepts and definitions

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

2. Sources

Following changes in the production of patent statistics at Eurostat
in 2007, data shown on the Eurostat webpage are no longer fully
comparable with data previously disseminated. 

From 2007 onwards Eurostat’s production of EPO and USPTO data
has been based almost exclusively on the EPO Worldwide
Statistical Patent Database. This database, also known as “EPO-
PATSTAT”, was developed by the EPO in 2005, using their
collection and knowledge of patent data. 

EPO patent applications by priority year

The new methodology for EPO data used in the calculation of
indicators is very similar to the methodology applied at the OECD.
For patent applications to the EPO, all direct applications (EPO-
direct) are taken into account, but among the PCT applications
(applications following the procedure laid down by the Patent
Cooperation Treaty — PCT) made to the EPO only those that have
entered into the regional phase are counted. As PCT patent
applications in the international phase designating the EPO as
receiving office will no longer be included in the calculation of
patent applications to the EPO, the data shown are lower.
Nevertheless, patent data produced by Eurostat and the OECD may
not be identical. Differences may be explained by the fact that the
data sources used and the extraction date of the data can differ.

Nowcasts for EPO data

For the calculation of EPO data for 2005 a linear regression has
been carried out using the ratio of direct patent applications to the
EPO to all patent applications to the EPO for the years 2001 to
2004. As explained in the methodology for EPO patent indicators,
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direct applications and PCT applications in the regional phase are
taken into account. The ‘nowcasting’ methodology is built on the
assumption that the relationship between direct applications and
PCT applications in the regional phase can be estimated for 2005
using a linear regression of this relationship for the period 2001 to
2004. The estimate has been applied to the number of direct
applications for 2005.

USPTO patents granted by priority year

Eurostat uses the same methodology as the OECD for patents
granted by the USPTO. Differences may be explained by the fact
that the data sources are not exactly the same and by the date of
data extraction.

Nowcasts for USPTPO data

For the estimation of USPTO data for 2002 a linear regression
based on the values for 1998 to 2002 has been used. The estimate
has been applied to the total number of patents granted by the
USPTO in 2002.

Triadic patent families by earliest priority year

According to the most commonly acknowledged definition, a
patent family is a set of patents taken in various countries for
protecting the same invention, i.e. related patents are grouped into
a single record to derive a unique patent family. A patent is a
member of a triadic patent family if and only if it has been applied
for and filed at the European Patent Office (EPO) and the Japan
Patent Office (JPO) and if it has been granted by the United States
Patent and Trademark Office (USPTO). Patent families, as opposed
to patents, are intended to improve international comparability (the
home advantage is eliminated; the values of the patents are more
homogeneous).

Data on triadic patent families are presented by priority year, i.e.
the year of the first international filing of a patent. This exacerbates
the disadvantage of traditional patent counts with respect to
timeliness, and therefore the latest available data refer to 2002 only.

3. Reference year (or date)

All patent statistics from Eurostat are shown by priority date, i.e. the
first date of filing of the patent application anywhere in the world.
This date is the earliest and it is chosen in order to be the closest to
the date of the invention as patent procedures always take several
years. The drawback of this choice is that the data on USPTO
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patents granted have declined in recent years, due to administrative
delays between the priority date and the grant date. To a lesser
extent this is also the case for the EPO data. 

4. Counting patents with multiple inventors from different
countries

Eurostat has chosen fractional counting as the counting method.
This means that when several inventors from different countries
are assigned to a patent, the respective contributions of each
country are taken into account. This is to eliminate multiple
counting of such patents. For example, a patent co-invented by one
French, one American and two German residents will be counted
as ¼ of a patent for France, ¼ for the US and ½ a patent for
Germany.

5. International patent classification

The eighth edition of the International Patent Classification (IPC)
entered into force on 1 January 2006. 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. 

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 IPC subclasses used
for this sector is based on the OECD definition.

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
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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 buy-outs, 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 (expansion and replacement

capital).

Venture capital is expressed as a percentage of GDP (Gross
domestic product at market prices), which is defined in accordance
with the European System of national and regional Accounts in the
Community (ESA 95).

The data cover EU-15, EU-27 Member States (except for Bulgaria,
Estonia, Cyprus, Latvia, Lithuania, Luxembourg, Malta and
Romania), Norway and Switzerland. 

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

Definition of indicators

Seed is defined as financing provided to research, assess and
develop an initial concept before a business has reached the start-
up phase. 

Start-up is defined as financing provided for product development
and initial marketing, manufacturing, and sales. Companies may be
in the process of being set up or may have been in business for a
short time, but have not sold their product commercially. 

Expansion is defined as financing provided for the growth and
expansion of a company which is breaking even or trading
profitably. Capital may be used to finance increased production
capacity, market or product development, and/or provide
additional working capital. It includes bridge financing for the
transition from private to public quoted company, and
rescue/turnaround financing. 
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Buy-outs: a buyout is a transaction financed by a mix of debt and
equity, in which a business, a business unit or a company is
acquired with the help of a financial investor from the current
shareholders (the vendor).

Replacement capital is defined as purchase of existing shares in a
company from another private equity investment organisation or
from another shareholder or shareholders. It includes refinancing
of bank debt

For further details please refer to the Eurostat metadata on high-
technology statistics available on Eurostat’s reference website.

1.2. High-tech enterprises 

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

Number of enterprises includes all units active during at least 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.

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 further information please refer to the Eurostat metadata on
high-technology statistics available on Eurostat’s reference website.

1.3. High-tech trade

High-tech trade data are extracted from the COMEXT database —
Eurostat’s database of official statistics on EU external trade and
trade between EU Member States. 

Trade data reported by other countries are extracted from the UN
Statistical Office’s Comtrade database and included in the
COMEXT database as a separate dataset. 
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It should therefore be noted that data used in this publication
originate from two different sources using partly different
methodologies. For more information regarding external trade
methodologies, please refer to:
http://europa.eu.int/estatref/info/sdds/en/ext/ext_sm.htm

High-technology product 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 machines, electronics-telecommunications,
pharmacy, scientific instruments, electrical machinery, chemistry,
non-electrical machinery and armament.

1.4. Employment in high-tech

Employment in high-tech data and derived indicators are extracted
and created using data from the European Union Labour Force
Survey — EU LFS.

For further details please refer to the Eurostat metadata on high-
technology statistics available on Eurostat’s reference website.

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

2.1. High-tech classification of manufacturing industries

Eurostat uses the following breakdown of the manufacturing
industry according to global technological intensity and based on
NACE rev. 1.1 at 3-digit level (owing 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.
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Medium-high-technology
24 Manufacture of chemicals and chemical products, 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.

2.2. Knowledge-intensive and less knowledge-intensive services 

Following a similar logic as for manufacturing, Eurostat defines the
following sectors either as knowledge-intensive services (KIS) or
less knowledge-intensive services (LKIS), where both sectors are
further divided into sub-sectors:

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.
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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
organizations n.e.c.; 93 Other service activities; 95 Activities of
households as employers of domestic staff; 99 Extra-territorial
organizations and bodies.

Market services less KIS
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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