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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 pocketbook gives an insight into the comprehensive domain
of science, technology and innovation statistics. All statistical
data and indicators presented are based on a number of data
sources available at Eurostat. The most relevant indicators have
been chosen to provide the reader with statistical information in
order to appreciate the evolution and make-up of science,
technology and innovation (STI) in Europe and the position of the
EU with regard to its partners.
Responding to developments in policy and in the scientific
community, Eurostat has long been 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; it can be seen as a showcase for the main data sets
that currently exist. Although most data in the publication
originate from Eurostat, other databases relevant in the STI field
have also been exploited. This is the case of the OECD’s Main
Science and Technology Indicators (MSTI). The particular source
of each indicator is specified for each table or graph.
The focus is on the 27 European Union Member States and the
candidate countries. However, to allow international
comparisons, data for Iceland, Liechtenstein, Norway,
Switzerland, China, Japan, the Russian Federation and the
United States are also considered when available. 
The pocketbook is divided into three main parts and seven
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). Part 2 on knowledge workers
shows data on R&D personnel (Chapter 3) and human resources
in S&T fields (HRST — Chapter 4). Part 3 on productivity and
competitiveness includes statistics on innovation (Chapter 5),
patents (Chapter 6) and high technology (Chapter 7).
After the three main parts of the pocketbook the reader will find
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
Eurostat’s NewCronos database at the time of writing
(November 2007). However, as NewCronos is regularly updated
when new data are received, the extracted data could
subsequently differ from those available at the time of
publishing.
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PART 1PART 1
Investing in R&DInvesting in R&D
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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-27 and Japan respectively.
Between 1995 and 2000, GBAORD declined slightly in the EU-27 and the
United States but increased in Japan. In other words, Japan closed the gap
between 1995 and 2000.
Between 2000 and 2005, Japan and the EU-27 remained fairly stable whereas
GBAORD in the United States experienced significant growth. The United
States increased its leadership during this period.

Iceland took the lead with 1.42% of GDP devoted to GBAORD in 2005. Only one
EU-27 Member State had a GBAORD higher than 1% of its GDP: Finland, with
1.03%.
In 2005, in absolute terms, GBAORD in the EU-27 exceeded EUR 80 billion,
whereas it amounted to EUR 106 billion in the United States and was less than
EUR 27 billion in Japan. Five Member States accounted for almost 80% of the
total EU-27 GBAORD in 2005: Germany, France, the United Kingdom, Italy and
Spain.
In 2005, the EU-27 allocated 31.4% 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 total GBAORD (56.6%).
By way of comparison, “Defence” within the EU-27 came only as the third
main objective and accounted for 13.3% of total GBAORD.

3 1  -  G B A O R D1  -  G B A O R D
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Figure 1.1 Total GBAORD as a percentage of GDP and in million constant 1995 PPS, EU-27, Japan and the United States — 1995 to 2005

Source: Eurostat, R&D statistics - OECD - MSTI 2007-1

EU-27 and EU-15: Eurostat estimations.
JP 2005: Provisional.
US 2000: Break in series; US 2004: National estimation.

JP and US : Federal or central government only.
US: Excludes data for the R&D content of general payment to the Higher Education sector for 
combined education and research (public GUF).
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Figure 1.2 Total GBAORD as a percentage of GDP, EU-27 and selected countries — 2005

Source: Eurostat, R&D statistics - OECD - MSTI 2007-1

Exceptions to the reference year:2004: CH and RU.
EU-27: Eurostat estimation.
Provisional data:  FR, AT, NL, UK, IS and JP.
National estimation: EE.

US: Excludes data for the R&D content of general payment to the Higher Education sector for
combined education and research (public GUF).

AT, JP and US : Federal or central government only.
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Table 1.3 Total GBAORD in EUR million and by socio-economic objectives as a % of total, EU-27 and selected countries — 2005

Source: Eurostat, R&D statistics - OECD - MSTI 2007-1
Footnote i: DE: Unrevised breakdown not adding to the revised total.
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Table 1.3 Total GBAORD in EUR million and by socio-economic objectives as a % of total, EU-27 and selected countries — 2005

Source: Eurostat, R&D statistics - OECD - MSTI 2007-1

Footnote i: 
AT, CH and US: Federal or central government only.
US (total): Excludes data for the R&D content of general payment to the Higher Education 
sector for combined education and research (public GUF).

Exceptions to the reference year: 2004: CH and JP; 2001: RU by NABS.
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The EU goals in Research and Development, as set by the Lisbon strategy, are
to achieve by 2010 an R&D intensity (R&D expenditure as a percentage of GDP)
of at least 3% for the EU, and to have two thirds of R&D expenditure financed
by the business enterprise sector.
In 2005, R&D intensity in the EU-27 stood at 1.84%, compared to 1.87% in 2003.
R&D intensity remained significantly lower in the EU-27 than in other major
economies. 
R&D expenditure was 2.62% of GDP in the United States, 3.33% in Japan, and
only 1.34% in China. R&D intensity increased significantly since 2003 in China
and to a lesser extent in Japan but declined slightly in the EU-27 and in the
United States.
In 2005, only two Member States exceeded the EU goal of achieving an R&D
intensity of 3% of GDP: Sweden (3.86%) and Finland (3.48%).
In 2005, EUR 201 billion was devoted to R&D in the EU-27. By way of
comparison, R&D expenditure was about EUR 120 billion in Japan (2003)
whereas it reached EUR 251 billion in the United States (2004).

In 2004, 55% of EU-27 R&D expenditure was financed by the business enterprise
sector (BES). At national level, three EU-27 Member States fulfilled and even
surpassed the second EU goal of having two thirds of R&D expenditure financed
by the BES: Luxembourg (80%), Finland (69%) and Germany (67%).
In the EU-27 as a whole and in most of the Member States, the greatest share
of business R&D expenditure was spent in the manufacturing sector, followed
by services. In general, the highest proportion of business R&D expenditure was
spent in the largest enterprises (more than 500 employees). 
In absolute terms, the leading EU-27 region in terms of R&D expenditure was,
by far, Île de France (FR), with 7.7% of EU-27 total R&D expenditure. However,
the leading regions in terms of R&D intensity were mainly located in Germany
and in Sweden. In 2003 Braunschweig (DE) came first, with an R&D intensity
amounting to 8.70%, followed by Västsverige (SE), with 6.03%. R&D intensity in
all other EU-27 regions was below 5%.
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Figure 2.1 R&D intensity (R&D expenditure as % of GDP), EU-27 and selected countries — 2005

Source: Eurostat, R&D statistics - OECD - MSTI 2007-1

Footnote i:
DE: Includes other classes.
HU: Defence excluded (all or mostly).
SI: Underestimated or based on underestimated data.
US: Federal or central government only; Excludes most or all capital expenditure.

National estimation: DE.
Provisional data: BE, DK, EE, IE, EL, ES, FR, CY, LU, MT, NL, AT, PT, NO and US.
Exceptions to the reference year: 2004: IT, NL, RO, UK, IS, CH and HR.
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Figure 2.2 Percentage of R&D expenditure financed by the business enterprise sector, EU-27 and selected countries — 2004

EU-27: Eurostat estimation.
IE and US: Provisional data.
HU: Defence excluded.

US: Excludes most or all capital expenditure.
Exceptions to the reference year :2003: BE, DK, EL, LU, NL, PT, SE, IS, NO, JP and US; 2002: MT
and TR.
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Table 2.3 R&D expenditure in EUR million and annual average growth rate (AAGR), by sector of performance, 
EU-27 and selected countries — 2000-2005

Source: Eurostat, R&D statistics - OECD - MSTI 2007-1

Exceptions to the reference year 2000: 2001: EL; 2002: MT.
Exception to the reference year 2005: 2004: IT.
Exceptions to the reference period 2000-2005: 2000-2004: IT; 2001-2005: EL; 2002-2005: MT.

Footnote i: 
DE: Includes other classes.
HU: Defence excluded (all or mostly).
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Table 2.3 R&D expenditure in EUR million and annual average growth rate (AAGR), by sector of performance, 
EU-27 and selected countries — 2000-2005

Source: Eurostat, R&D statistics - OECD - MSTI 2007-1

Exceptions to the reference year 2000: 2001: SE and NO; 2002: HR.
Exceptions to the reference year 2005:2004: NL, RO, UK, IS, CH, HR, RU, US; 2003: JP.
Exceptions to the reference period 2000-2005: 2000-2003: JP; 2000-2004: NL, RO, UK, IS, CH, RU,
US; 2001-2005: SE and NO; 2002-2004: HR.

Footnote i: 
SK: Defence excluded (all or mostly).
SI and SE: Underestimated or based on underestimated data.
SE, CH and US: Federal or central government only.
US: Excludes most or all capital expenditure.
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Table 2.4 R&D expenditure as a percentage of GDP, by sector of performance, EU-27 and selected countries — 2003 to 2005

Source: Eurostat, R&D statistics - OECD - MSTI 2007-1
Footnote i:
DE: Includes other classes.
HU: Defence excluded (all or mostly).
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Table 2.4 R&D expenditure as a percentage of GDP, by sector of performance, EU-27 and selected countries — 2003 to 2005

Source: Eurostat, R&D statistics - OECD - MSTI 2007-1
Footnote i:
SK: Defence excluded (all or mostly).
SI and SE: Underestimated or based on underestimated data.

SE, CH and US: Federal or central government only.
US: Excludes most or all capital expenditure.
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Table 2.5 Business enterprise R&D expenditure in EUR million, by sector of activity (NACE Rev 1.1), EU-27 and selected countries — 2004

Source: Eurostat, R&D statistics - OECD - MSTI 2007-1
EU-27: Distribution by sector of activity is estimated on the basis of available Member States. 
Exceptions to the reference year: 2003: EL, FR and LU.
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Table 2.5 Business enterprise R&D expenditure in EUR million, by sector of activity (NACE Rev 1.1), EU-27 and selected countries — 2004

Source: Eurostat, R&D statistics - OECD - MSTI 2007-1
Footnote i:
SE: Underestimated or based on underestimated data.
US: Excludes most or all capital expenditure.

Exceptions to the reference year: 2003: NL, PT, SE, UK, IS, HR and RU; 2002: MT and TR.
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Figure 2.6 Total R&D expenditure by source of funds as a percentage of total, EU-27 and selected countries — 2004

Source: Eurostat, R&D statistics - OECD - MSTI 2007-1

EU-27: Eurostat estimation.
Exceptions to the reference year: 2003: BE, DK, EL, LU, NL, PT, SE, IS, NO, JP and US; 2002: MT and TR.
IE and US: Provisional data.

HU: Defence excluded.
US: Excludes most or all capital expenditure.
IT: No data available.
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Figure 2.7 Business enterprise R&D expenditure by source of funds as a percentage of total, EU-27 and selected countries — 2004

Source: Eurostat, R&D statistics - OECD - MSTI 2007-1
EU-27: Eurostat estimation.
Exceptions to the reference year: 2003: BE, DK, EL, LU, NL, PT, SE, IS, NO, JP and US; 2002: MT and TR.

IE and US: Provisional data
US: Excludes most or all capital expenditure.
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EU-27 123 582 s 34 s 1 374 s 5 872 s 14 257 s 8 700 s 93 345 s

BE 3 608 9 128 441 794 380 1 857

BG 24 0 1 2 3 9 7

CZ 701 4 12 62 176 81 365

DK 3 355 : 148 357 518 413 1 919

DE 38 029 : 70 668 2 448 1 705 33 139
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IE 1 150 p 0 p 36 p 219 p 294 p 174 p 428 p

EL 313 : 4 56 105 24 125

ES 4 865 : 115 806 1 257 662 2 025

FR 22 210 : : : : : :

IT 7 293 : : : : : :

CY 10 0 2 1 2 0 5

LV 21 : 2 5 6 1 6

LT 29 : 2 3 11 4 9

LU 393 : : : : : :
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Table 2.8 Business enterprise R&D expenditure in EUR million, by size class, EU-27 and selected countries — 2004

Source: Eurostat, R&D statistics
EU-27:Distribution by size class is estimated on the basis of available Member States. 
Exceptions to the reference year: 2003: BE, DK, DE and EL.
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Table 2.8 Business enterprise R&D expenditure in EUR million, by size class, EU-27 and selected countries — 2004

Source: Eurostat, R&D statistics - OECD - MSTI 2007-1
Footnote i: 
HU, AT and FI: Includes other classes.
SE: Underestimated or based on underestimated data.

Exceptions to the reference year: 2003: NL, PT, SE, UK and NO; 2002: MT and RU.
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Figure 2.9 Percentage of R&D expenditure in the top 10 EU regions in EUR million, all sectors — 2003

Source: Eurostat, R&D statistics - OECD - MSTI 2007-1
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Regions
EUR

million
% of 

EU-27

EU-27 1.87 s 187 708 s 100 s

Braunschweig (DE) 8.70 3 595 1.9

Västsverige (SE) 6.03 3 135 1.7

Stuttgart (DE) 4.66 5 996 3.2

Oberbayern (DE) 4.60 7 352 3.9

Pohjois-Suomi (FI) 4.60 726 0.4

Stockholm (SE) 4.31 3 276 1.7

Östra Mellansverige (SE) 4.25 1 632 0.9

Sydsverige (SE) 4.13 1 490 0.8

Berlin (DE) 3.94 3 096 1.6

Tübingen (DE) 3.89 1 908 1.0

East Of England (UK) 3.85 4 595 2.4

Karlsruhe (DE) 3.83 3 166 1.7

Midi-Pyrénées (FR) 3.72 2 283 1.2

Etelä-Suomi (FI) 3.55 2 933 1.6

Länsi-Suomi (FI) 3.49 1 139 0.6

% of 

GDP

Table 2.10 Top 15 EU regions in terms of R&D expenditure as a percentage of GDP, all sectors — 2003

Source: Eurostat, R&D statistics - OECD - MSTI 2007-1
UK: NUTS level 1.
Exception to the reference year: East Of England (UK): 1999.
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In 2004, 1.44% of total EU-27 employment was made up by R&D personnel (in
head count — HC). At national level, the highest shares of R&D personnel (HC)
in total employment were observed in Iceland (3.53%), Finland (3.24%) and
Sweden (2.51%).
In absolute terms, R&D personnel in the EU-27 accounted for more than 
2 million people in full-time equivalent (FTE). More than half of R&D personnel
(1.1 million FTE) were more precisely employed in the business enterprise
sector. Total and business R&D personnel both increased between 2000 and
2004 at an annual average growth rate of 1.5%. During the same period, R&D
personnel increased even faster in the higher education sector (2.6%) while
declining in the government sector (-0.7%).
The breakdown of researchers by institutional sector shows a complex picture
across the EU-27. As an EU-27 average, 49% of researchers (in FTE) were
concentrated in the business enterprise sector.
Research is still a predominantly male business: in 2004, women working in R&D
were in the minority (28.3%) in the EU-27. Only in Latvia were more than half
of all researchers women (52.8%). The share of women among researchers
(18.4%) was even lower in the business enterprise sector. 

Industry, and more specifically the manufacturing sector, was home to most of
the business researchers in the EU-27 in 2004. Nevertheless, in the services
sector the share of R&D personnel was not negligible in some Member States
such as the United Kingdom, where more than one researcher in four was
employed in that sector.
Within the EU-27, researchers in the government and higher education sectors
were specialised firstly in natural sciences (28.5%), secondly in engineering and
technology (20.9%) and then in social sciences (15.6%). 
In absolute terms, the top EU-27 region in terms of R&D personnel was, by far,
Île de France (FR), with more than 135 000 people (FTE). Capital regions were
well represented among the leading regions and this was even more obvious in
relative terms.
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72-UE s6.2s662 246s7.0-s224 213s5.1s610 411 1s5.1s576 980 2

EB 7.1235 612.1757 30.4-573 138.1-652 25

GB 9.5630 37.0-483 012.0851 26.0746 51

ZC 4.3401 69.0224 79.6460 514.4567 82

KD 8.8796 012.31-934 33.4032 722.3706 14

ED 2.1-495 0018.1768 371.1-270 8927.0-335 274

EE 5.4257 29.3-0189.62380 13.6537 4

EI 8.61148 40.4-222 16.2056 93.5317 51

LE 4.2749 410.4101 59.1806 116.2948 13

SE 4.6133 369.4661 729.01321 176.7339 161

RF 9.1630 797.0-i139 156.2322 7919.1584 253

TI 6.2496 069.0104 233.1915 762.2620 461

YC 0.828633.02537.114226.01710 1

VL 6.2802 30.4-310 14.01-1886.1-301 5

TL 1.1535 66.11-140 36.411897.2-755 01

UL 0.061510.412153.2556 32.4813 4

UH 0.1-725 89.1-595 79.0407 68.0-628 22

TM 3.48821.24-540.621b3838.22b717
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Table 3.1 R&D personnel in FTE in 2004 and annual average growth rate (AAGR) 2000-2004 (1), by sector of performance, 
EU-27 and selected countries 

Source: Eurostat, R&D statistics - OECD - MSTI 2007-1
(1) Calcultated on R&D personnel expressed in FTE.
Exceptions to the refernce year: 2003: BE, DK and DE.
Exceptions to the reference period: 2001-2004: BE; 2002-2004: MT.

Footnote i:
FR: Defence excluded (all or mostly).
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LN 2.1p001 828.1975 312.1519 940.1p495 19

TA 9.7205 116.0-530 24.4341 920.5198 24

LP 4.2275 541.1586 916.8-879 212.0-263 87

TP 4.4741 115.6-719 47.41421 60.4925 52

OR 3.61719 68.6358 97.7-863 614.0-163 33

IS 0.4-284 11.9-057 16.1-558 35.4-231 7

KS 6.5582 74.4-i394 35.9-374 35.1-923 41

IF 6.3228 711.0733 76.2216 236.2182 85

ES 4.3594 128.2000 36.1-311 841.0879 27

KU ::5.8-697 021.1809 151::

SI 2.08271.45776.5253 16.3049 2

ON 3.4005 85.1589 41.3362 612.3847 92

HC 8.4e553 815.2-i0182.2-580 330.0052 25

RH 6.02-796 45.9436 37.6138 22.7-261 11

RT 445 713.61205 59.0-819 56.3469 82

PJ 6.0-940 4225.1398 161.0-826 0855.0-414 288

UR 0.0204 995.0224 2825.2-371 8654.1-965 159

LSP D&R
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Table 3.1 R&D personnel in FTE in 2004 and annual average growth rate (AAGR) 2000-2004 (1), by sector of performance, 
EU-27 and selected countries 

Source: Eurostat, R&D statistics - OECD - MSTI 2007-1
(1) Calcultated on R&D personnel expressed in FTE.
Exceptions to the refernce year: 2003: PT, SE, IS and JP; 2002: TR.
Exceptions to the reference period: 2000-2002: TR; 2000-2003: IS and JP; 2001-2004: SE and NO;
2002-2004: AT and HR.

Footnote i:
SK: Defence excluded (all or mostly).
CH: Federal or central government only.
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Figure 3.2 R&D personnel as a percentage of persons employed (HC), EU-27 and selected countries — 2004

Source: Eurostat, R&D statistics - OECD - MSTI 2007-1

Exceptions to the reference year: 2003: BE, DE, EL, LU, NL, PT, SE, IS, NO and JP; 2002: TR.
FR, HU and SK: Defence excluded (all or mostly).
CH: Federal or central government only.
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Figure 3.3 Researchers by sector of performance (FTE), EU-27 and selected countries — 2004

Source: Eurostat, R&D statistics - OECD - MSTI 2007-1

Exceptions to the reference year: 2003:FR; IT, CH and HR; 2002: NL, CN and JP.
Eurostat estimation: EU-27.
Provisional data: BE, IE, EL, ES, CY, LU, MT, PT.
National estimation: DE.

FR, HU and SK: Defence excluded (all or mostly).
SE, NO and TR: University graduates instead of reseachers.
CH: Federal or central government only.
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Figure 3.4 Percentage of women researchers (in HC), all sectors, EU-27 and selected countries — 2004

Source: Eurostat, R&D statistics - OECD - MSTI 2007-1

Exceptions to the reference year: 2003: BE, DK, DE, EL, LU, NL, PT,  IS, NO and JP; 2002: TR.
EU-27: Eurostat estimation.
LU and NL: National estimations.
MT: Break in series.

NO: University graduates instead of reseachers.
RU: Underestimated or based on underestimated data.
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Figure 3.5 Percentage of women researchers (in HC), business enterprise sector, EU-27 and selected countries — 2004

Source: Eurostat, R&D statistics - OECD - MSTI 2007-1

Exceptions to the reference year: 2003: DK, DE, EL, LU, NL, PT, SE, IS and JP; 2002: TR.
EU-27: Eurostat estimation.
BE (BES): Provisional data.
LU: National estimations.

MT: Break in series.
SE and NO: University graduates instead of reseachers.
RU: Underestimated or based on underestimated data.
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EU-27 609 407 5 398 2 117 426 748 4 021 3 388 167 735 s

BE 16 322 p 186 i 33 i 10 699 i 116 i 368 i 5 211 i

BG 1 239 : : 462 0 0 773

CZ 7 297 28 1 3 654 3 53 3 558

DK 15 877 78 : 9 414 : 62 6 287

DE 161 980 215 54 142 537 421 215 18 540

EE 661 0 : 314 17 : 327

IE 6 300 8 2 3 290 0 0 3 000

GR 4 295 10 13 1 960 2 19 2 290

ES 32 054 233 45 15 366 185 701 15 524

FR 106 439 1 145 436 85 245 1 725 408 17 479

IT 27 594 : 94 17 071 88 39 10 302

CY 108 2 0 47 3 1 56

LV 448 : : 176 : 11 261

LT 484 : 6 364 2 : 112

LU 1 546 : : : : : :

Construction ServicesTotal
Agriculture, hunting, 

forestry and fishing
Mining and quarrying Manufacturing

Electricity, gas and 

water supply

Table 3.6 Business enterprise researchers in FTE, by economic activity (NACE Rev 1.1), EU-27 and selected countries — 2004

Source: Eurostat, R&D statistics - OECD - MSTI 2007-1
EU-27:Distribution by sector of activity is estimated on the basis of available Member States. 
Exceptions to the reference year: 2003: DE and EL.
Footnote i: BE: Unrevised breakdown not adding to the resised total.
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HU 4 309 95 3 2 859 69 13 1 270

MT 47 : 0 30 1 0 16

NL 23 158 211 336 14 044 152 746 7 669

AT 16 508 13 10 11 458 42 81 4 904

PL 8 334 0 2 3 872 14 0 4 447

PT 3 794 24 2 1 414 14 56 2 283

RO 9 092 1 305 718 5 644 501 68 856

SI 1 657 0 25 1 272 0 0 360

SK 1 815 48 0 464 : : 1 297

FI 23 397 3 22 18 516 27 109 4 720

SE 28 403 i 98 42 i 21 567 i 121 i : 6 575 i

UK 96 747 1 000 : : : : 28 000

NO 11 063 i 76 433 4 570 35 119 5 830

CH 12 640 : : 9 365 : : 3 275

HR 1 015 21 0 222 : 23 749

TR 3 697 61 45 2 715 20 4 852

Construction ServicesTotal
Agriculture, hunting, 

forestry and fishing
Mining and quarrying Manufacturing

Electricity, gas and 

water supply

Table 3.6 Business enterprise researchers in FTE, by economic activity (NACE Rev 1.1), EU-27 and selected countries — 2004

Source: Eurostat, R&D statistics - OECD - MSTI 2007-1
Footnote i: SE and NO: University graduates instead of researchers.
Exceptions to the reference year: 2003: PT and SE; 2002: TR.
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EU-27 625 898 s 6.5 s 20.9 s 15.8 s 28.5 s 15.6 s 12.7 s

BE 14 416 10.7 20.7 18.1 22.1 17.7 10.6

BG 8 530 12.2 25.0 7.9 33.8 10.3 10.7

CZ 8 935 8.2 24.1 9.3 36.1 11.7 10.5

DK 10 133 10.5 13.8 23.6 23.1 13.5 15.4

DE 108 410 4.5 23.5 11.4 37.0 10.0 13.6

EE 2 648 5.7 19.5 6.8 35.7 15.8 16.5

IE 4 710 7.2 16.3 15.1 34.3 17.6 9.5

EL : : : : : : :

ES 68 767 7.5 19.2 22.7 18.5 18.3 13.8

FR 90 276 i : : : : : :

IT 42 463 6.8 16.1 20.3 41.4 13.2 2.2

CY 452 6.1 6.6 1.6 44.4 27.0 14.3

LV 2 875 6.5 17.2 5.7 36.8 19.8 14.1

LT 6 872 4.9 18.4 11.8 26.6 18.9 19.4

Social sciences HumanitiesTotal
Engineering and 

technology
Medical sciences Natural sciencesAgriculture

Table 3.7 Researchers by field of science in FTE, government and higher education sectors, EU-27 and selected countries — 2004

Source: Eurostat, R&D statistics - OECD - MSTI 2007-1

EU-27:Distribution by field of science is estimated on the basis of available Member States. 
Distribution by field of science:Government sector only: IT.
Exception to the reference year: 2003: BE.

Footnote i: FR: Defence excluded (all or mostly).
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LU 485 : : : : : :

HU 10 595 9.7 12.1 12.8 28.2 16.0 21.2

MT 237 2.0 11.7 31.7 10.0 30.1 13.5

NL 17 883 : : : : : :

AT 9 311 4.0 15.3 20.3 31.3 16.4 12.7

PL 52 520 8.6 21.6 15.9 24.3 18.8 10.8

PT 13 502 10.8 19.6 9.8 31.0 20.4 8.4

RO 11 980 3.7 31.9 20.4 25.5 11.4 7.1

SI 2 328 12.3 20.0 11.5 39.3 10.3 6.7

SK 8 854 i 6.4 i 21.4 i 15.8 i 32.9 i 17.5 6.0

FI 17 237 : : : : : :

SE 20 139 i : : : : : :

UK : : : : : : :

NO 9 509 i 8.6 11.8 20.5 22.2 26.3 10.5

Social sciences HumanitiesTotal
Engineering and 

technology
Medical sciences Natural sciencesAgriculture

Table 3.7 Researchers by field of science in FTE, government and higher education sectors, EU-27 and selected countries — 2004

Source: Eurostat, R&D statistics - OECD - MSTI 2007-1

Footnote i: 
SK: Defence excluded (all or mostly).
SE and NO: University graduates instead os researchers.

Exceptions to the reference year: 2003: NL, PT and NO.
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Figure 3.8 Top 15 regions in terms of R&D personnel in FTE and as a percentage of total eployment (HC), all sectors —  2003

Source: Eurostat, R&D statistics - OECD - MSTI 2007-1
Exceptions to the reference year: 2004: CZ, ES, AT, FI; 2002: FR; 1999: SE.
NUTS 1: BE.
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Human resources in science and technology (HRST) are defined as individuals
who have successfully completed tertiary-level education in an S&T field of
study (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 review the supply of and demand for highly
qualified persons in science and technology by measuring HRST stocks and
flows.
As regards education, the growing number of people choosing to follow a
tertiary education is confirmed. In 2005, Finland recorded the highest
proportion of people in tertiary education compared to the population aged 
20-29 years (47%), followed by Greece (44%), Lithuania (41%) and Sweden
(40%). Out of the 27 EU Member States, Austria and Spain were the only two
showing a decrease between 2000 and 2005 in their proportions of students in
tertiary education compared to the population aged 20-29 years.
In Europe, the share of females among students in tertiary education reached
nearly 55% in 2005. Nevertheless, the situation is different when looking at
graduates in science and engineering: graduates in this specific field of
education were mainly males (more or less 70%).
In terms of the stock of HRST, the EU accounted for more than 96 million highly
qualified knowledge workers in 2006. Of this population, 36 million were
considered to be HRST by virtue of both education and occupation (HRSTC). 
Looking at the field of study of the HRST by virtue of education (HRSTE), of the
68 million HRSTE in 2006, close to 20 million were qualified either in “Science,

mathematics and computing” or in “Engineering, manufacturing and
construction”. Of these 20 million people, 65% graduated in Engineering. 15%
of the HRSTE with a background in Engineering were female while the female
share was 38% for HRSTE that had completed a tertiary education in “Science,
mathematics and computing”.
In 2006, in the EU, a large majority of employees in science and technology
occupations (HRSTO) worked in the service sector (more than 48 million), with
the larger share in knowledge-intensive services (35 million). In the
manufacturing sector, the number of science and technology occupations was
less abundant (7 million), with more than half of these (almost 4 million) in
high-tech and medium-high-tech manufacturing. In the EU the majority of the
HRSTO in the service sector were female (55%), while only 30% of those working
in the manufacturing sector were female.
In all EU and EFTA countries, the unemployment rates for HRST were
significantly lower than for non-HRST in 2006. In the EU-27, the unemployment
rates for the two groups were 3.2% and 9.5% respectively. The smallest
difference in 2006 between the unemployment rates for HRST and non-HRST
was registered in Cyprus, with 3.7% and 4.7% respectively.
Finally, in terms of the international mobility of HRST, in 2006, 4.9% of the EU’s
HRST were foreigners. Luxembourg, with more than 44% of HRST having a
citizenship different from the country of residence, was by far the top-ranked
country. It was followed by Switzerland (18.0%), Estonia (14.4%) and Cyprus
(13.3%). 
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Figure 4.1 Students in tertiary education as a % of people aged 20-29 by country, EU-27 and selected countries — 2000 and 2005

Source: Eurostat, HRST statistics

Exceptions to the reference years: for 2000: EL and CH 2002; LI and HR 2003; for 2005 LU 2002.
EU-25 and EU-27: Eurostat estimations.
Data for FR missing.
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Figure 4.2 Public expenditure on education as a % of GDP, at tertiary level of education (ISCED5-6), EU-27 and selected countries — 2004

Source: Eurostat, HRST statistics

Exceptions to the reference year: TR and MK 2003.
EU-25 and EU-27: Eurostat estimations.
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Table 4.3 Students in tertiary education, total and percentage of women, EU-27 and selected countries — 2000 to 2005

Source: Eurostat, HRST statistics
EU-27, EU-25 and EEA: Eurostat estimations.
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Table 4.3 Students in tertiary education, total and percentage of women, EU-27 and selected countries — 2000 to 2005

Source: Eurostat, HRST statistics

EU-27, EU-25 and EEA: Eurostat estimations.

R&D_PB_201207:R&D_PB_2007  20/12/2007  15:37  Page 45



46 4  -  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 yH 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

5002000250020002500200025002000250020002

s1.13s8.03s7.85s7.65s8.22s0.42s4.11s5.8s357 3s458 272-UE

s5.03s5.03s8.85s6.65s8.22s1.42s9.21s7.9s155 3s937 252-UE

3.720.524.859.557.719.810.218.90886EB

1.146.549.854.461.123.713.94.86474GB

4.720.725.655.559.324.423.66.45583ZC

9.335.829.853.659.817.128.414.010593KD

4.426.120.353.052.725.623.74.6443203ED

5.344.532.070.662.029.816.217.7217EE

5.039.736.551.552.824.430.715.410624EI

9.04:5.16:3.72:5.7:06:LE

6.925.130.853.752.720.528.78.7882062SE

4.828.039.558.559.625.033.816.21566805RF

1.636.635.759.554.320.326.76.4892202TI

1.830.130.162.565.119.117.60.643YC

8.234.135.074.366.219.515.613.96251VL

2.539.534.666.268.120.624.811.011452TL

6.41:2.2:1UL :::::

0.036.225.463.556.010.210.93.84706UH

1.033.626.060.255.73.95.015.732TM

3.026.715.652.459.517.518.019.670197LN

nemow fo erahS

setaudarg E&S eht fo % a sasdnasuoht ni setaudarg latot fo % a sa

noitacude yraitret morf setaudarg fo rebmuN

noitalupop dlo sraey 92-52 fo % a sa

hcihw fo

gnireenigne dna ecneics ni %

Table 4.4 Graduates from tertiary education, total and as a percentage of people aged 25-29, percentage in science and engineering and 
percentage of women, EU-25 and selected countries — 2000 to 2005

Source: Eurostat, HRST statistics
EU-27, EU-25 and EEA: Eurostat estimations.
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Table 4.4 Graduates from tertiary education, total and as a percentage of people aged 25-29, percentage in science and engineering and 
percentage of women, EU-25 and selected countries — 2000 to 2005

Source: Eurostat, HRST statistics
EU-27, EU-25 and EEA: Eurostat estimations.
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Table 4.5 Stocks of HRST, total and percentage of women, EU-27 and selected countries — 2006

Source: Eurostat, HRST statistics
EU-27, EU-25 and EEA: Eurostat estimations.
Exceptions to the reference year: BE, IE, IS and NO 2005.
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Table 4.5 Stocks of HRST, total and percentage of women, EU-27 and selected countries — 2006

Source: Eurostat, HRST statistics
EU-27, EU-25 and EEA: Eurostat estimations.
Exceptions to the reference year: BE, IE, IS and NO 2005.
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Table 4.6 HRSTE by field of study, total and percentage of women, EU-27 and selected countries — 2006

Source: Eurostat, HRST statistics
EU-27, EU-25 and EEA: Eurostat estimations.
Exceptions to the reference year: BE, IE, IS and NO 2005.
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Table 4.6 HRSTE by field of study, total and percentage of women, EU-27 and selected countries — 2006

Source: Eurostat, HRST statistics
EU-27, EU-25 and EEA: Eurostat estimations.
Exceptions to the reference year: BE, IE, IS and NO 2005.
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Table 4.7 Employed HRSTO aged 25-64, by sectors of economic activity (NACE), total number and percentage of women, 
EU-27 and selected countries — 2006

Source: Eurostat, HRST statistics
EU-27, EU-25 and EEA: Eurostat estimations.
Exceptions to the reference year: BE, IE, IS and NO 2005.
(1) Total High-techonology sector is a sum of high-tech manufacturing and knowledge-intensive high-technology services
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Table 4.7 Employed HRSTO aged 25-64, by sectors of economic activity (NACE), total number and percentage of women, 
EU-27 and selected countries — 2006

Source: Eurostat, HRST statistics
EU-27, EU-25 and EEA: Eurostat estimations.
Exceptions to the reference year: BE, IE, IS and NO 2005.
(1) Total High-techonology sector is a sum of high-tech manufacturing and knowledge-intensive high-technology services
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Figure 4.8 Unemployment rate for HRST and non-HRST, EU-27 and selected countries — 2006

Source: Eurostat, HRST statistics

Exceptions to the reference year: BE, IE, IS and NO 2005.
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Figure 4.9 Share of foreign HRST among the total HRST population aged 15-74, EU-27 and selected countries — 2006

Source: Eurostat, HRST statistics

Exceptions to the reference year: BE, IE, IS and NO 2005.
Eurostat estimations excluding IT: EU-25 and EU-27.
Foreign HRST are defined as HRST having a citizenship different to the country of residence.

R&D_PB_201207:R&D_PB_2007  20/12/2007  15:37  Page 55



R&D_PB_201207:R&D_PB_2007  20/12/2007  15:37  Page 56



Pr
od

uc
tiv

ity
 an

d
Pr

od
uc

tiv
ity

 an
d

co
mp

et
iti

ve
ne

ss
co

mp
et

iti
ve

ne
ss

PA
RT

 3
PA

RT
 3

R
&
D
_
P
B
_
2
0
1
2
0
7
:
R
&
D
_
P
B
_
2
0
0
7
 
 
2
0
/
1
2
/
2
0
0
7
 
 
1
5
:
3
8
 
 
P
a
g
e
 
5
7



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

R&D_PB_201207:R&D_PB_2007  20/12/2007  15:38  Page 58



The Fourth Community Innovation Survey (CIS 4)
CIS 4 collects information about both product and process innovation and also
non-technological innovation such as in organisation and marketing. 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; both are believed to play a significant role in the ability of firms to
increase their sales and/or profitability from other innovation investments.
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 for 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.
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 CIS 4 is the year 2004. 

Main findings of CIS 4
In Germany 65% of enterprises were active in innovation in 2004, which was far
more than the EU-27 average of 40%.
Close to one quarter of the turnover of Bulgarian innovative enterprises was
related to new or significantly improved products which are new to the market.
France, Sweden and Denmark spent more than 60% of their total innovation
expenditure in-house, with respectively 68%, 63% and 62%.
In Lithuania, 56% of innovative enterprises cooperated in 2004, whereas this
was the case at EU-27 level for only 26% of innovative enterprises.
Less than 9% of innovative enterprises in the EU-27 received any public funding.
At national level this percentage varied between 5% in Bulgaria and 39% in Italy.
The most important effect of innovation seemed to be the product-oriented
effect of improving the quality of goods and services. 38% of innovative
enterprises in the EU-27 choose this innovation effect.
At EU-27 level nearly 24% of innovative enterprises considered the hampering
factor “Innovation costs are too high” to be highly important. This hampering
factor accounted for 9% of responses in Portugal and 40% in Spain.
Innovative enterprises protected their intellectual property by registering
trademarks, applying for patents and registering industrial designs. Claiming
copyrights was the least used protection method. 
About 24% of EU-27 enterprises declared that they had introduced
organisational innovation, and 13% marketing innovation.
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Figure 5.1 Innovative enterprises, as a percentage of all enterprises, by country, EU-27 and selected countries — 2004

Source: Eurostat, Community Innovation statistics, 2004
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Figure 5.2 Turnover related to new or significantly improved products which are new to the market, as a percentage of total turnover 
of innovative enterprises, by country, EU-27 and selected countries — 2004

Source: Eurostat, Community Innovation statistics, 2004

FR: data unreliable.

R&D_PB_201207:R&D_PB_2007  20/12/2007  15:38  Page 61



62 5  -  5  -  I n n o v a t i o nI n n o v a t i o n

2.36.5c5.9c3.415.86c6.66.5EB

c3.06.7c4.84c0.812.52c4.02.4GB

3.328.3c8.81c2.529.347.116.8ZC

5.928.20.156.910.124.87.5KD

8.017.39.118.85.964.74.7ED

1.87.48.34c4.919.227.319.6EE

:0.1::::5.5EI

1.038.55.558.413.724.25.6LE

3.217.81.128.512.850.59.6SE

u7.02u3.2u4.51u4.21u1.26u7.9u7.5RF

7.924.30.12c5.012.652.80.5TI

7.84.46.666.228.010.07.0YC

8.35.1c7.74c4.91c0.72:1.2VL

6.516.1c0.83c8.60.013.59.6TL

SIK hcet-hgiHlatoThcet-woL

gnirutcafunaM secivreS

hcet-wol muideMhcet-hgih muideMhcet-hgiHlatoT

Table 5.3 Turnover related to new or significantly improved products which are new to the enterprise but not new to the market, 
as a percentage of total turnover of innovative enterprises, by sector, by country, EU-27 and selected countries — 2004

Source: Eurostat, Community Innovation statistics, 2004
Note: The "Total" columns of Manufacturing and Services are percentages of “total turnover of innovative enterprises” whereas the additional aggregates are percentages of "turnover
of new or significantly improved products only new to the firm" of respectively the Manufacturing and Services sector.
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Table 5.3 Turnover related to new or significantly improved products which are new to the enterprise but not new to the market, 
as a percentage of total turnover of innovative enterprises, by sector, by country, EU-27 and selected countries — 2004

Source: Eurostat, Community Innovation statistics, 2004
Note: The "Total" columns of Manufacturing and Services are percentages of “total turnover of innovative enterprises” whereas the additional aggregates are percentages of "turnover
of new or significantly improved products only new to the firm" of respectively the Manufacturing and Services sector.
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Figure 5.4 Intramural and extramural expenditure for R&D of innovative enterprises, as a percentage of total innovation expenditure, 
by country, EU-27 and selected countries — 2004

Source: Eurostat, Community Innovation statistics, 2004

Missing or confidential data: LV, AT, SI, SE (only extramural R&D), FI, UK.

R&D_PB_201207:R&D_PB_2007  20/12/2007  15:38  Page 64



65 5  -  5  -  I n n o v a t i o nI n n o v a t i o n

%0

%02

%04

%06

%08

%001

-UESIULKUTMEIONEEEBUHYCKSZCVLLNRFLPKDESIFISTL
72

TIEDTAORSETPGBLE

noitarepo-oc fo epyt ynA noitarepo-oc oN

Figure 5.5 Innovative enterprises broken down into those that co-operate and those that do not co-operate, as a percentage of innovative 
enterprises, by country, EU-27 and selected countries — 2004

Source: Eurostat, Community Innovation statistics, 2004
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Table 5.6 Innovative enterprises receiving public funding of innovation by source of funds, as a percentage of innovative enterprises, 
by country, EU-27 and selected countries — 2004

Source: Eurostat, Community Innovation statistics, 2004
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Table 5.6 Innovative enterprises receiving public funding of innovation by source of funds, as a percentage of innovative enterprises, 
by country, EU-27 and selected countries — 2004

Source: Eurostat, Community Innovation statistics, 2004
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Table 5.7 Product oriented and other effects of innovation, as a percentage of innovative enterprises, 
by country, EU-27 and selected countries — 2004

Source: Eurostat, Community Innovation statistics, 2004
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Table 5.7 Product oriented and other effects of innovation, as a percentage of innovative enterprises, 
by country, EU-27 and selected countries — 2004

Source: Eurostat, Community Innovation statistics, 2004
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Table 5.8 Process oriented effects of innovation, as a percentage of innovative enterprises, by country, EU-27 and selected countries — 2004

Source: Eurostat, Community Innovation statistics, 2004
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Table 5.8 Process oriented effects of innovation, as a percentage of innovative enterprises, by country, EU-27 and selected countries — 2004

Source: Eurostat, Community Innovation statistics, 2004
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Figure 5.9 Highly important hampering effect (Innovation costs are too high), as a percentage of innovative enterprises, 
by country, EU-27 and selected countries — 2004

Source: Eurostat, Community Innovation statistics, 2004
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Figure 5.10 Intellectual property rights of innovative enterprises, as a percentage of innovative enterprises, 
by country, EU-27 and selected countries — 2004

Source: Eurostat, Community Innovation statistics, 2004

Missing or confidential data: LV, AT, SI, SE, UK; MT only claimed copyright.
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Table 5.11 Innovative enterprises that introduced organisational and/or marketing innovations by country, as a percentage of all enterprises, 
by country, EU-27 and selected countries — 2004

Source: Eurostat, Community Innovation statistics, 2004
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Table 5.11 Innovative enterprises that introduced organisational and/or marketing innovations by country, as a percentage of all enterprises, 
by country, EU-27 and selected countries — 2004

Source: Eurostat, Community Innovation statistics, 2004
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For the first time, the patent statistics published by Eurostat as of 2007 are
almost exclusively based on the Worldwide Statistical Patent Database PATSTAT.
PATSTAT has been created by the European Patent Office (EPO) in collaboration
with the OECD Interinstitutional Patent Task Force members (EPO, Eurostat,
OECD, JPO — Japanese Patent Office, USPTO — US Patent and Trademark Office,
NSF — US National Science Foundation and WIPO — World Intellectual Property
Organisation). Since 2006 an update of the database is made available to the
task force members every six months (end of March and end of September).
Along with the change of the data source goes the application of a slightly
different methodology for the indicators on patent applications to the EPO.
From now on, all direct patent applications to the EPO (EPO-direct) are taken
into account, but among the PCT applications made to the EPO (applications
following the procedure laid down by the Patent Cooperation Treaty — PCT)
only those that have entered into the regional phase are selected. As PCT
patent applications in the international phase designating the EPO will no
longer be included in the calculation of indicators on patent applications to the
EPO, the resulting data shown here are lower than those in former publications.
This new methodological approach is in line with the methodology also applied
by the OECD.
Eurostat publishes the following indicators:

-  Patent applications to the European Patent Office (EPO) by priority year; 
- Patents granted by the United States 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. 

Data on patent applications to the EPO are final for 2003 and are nowcasts or
provisional for 2004. For patents granted to the USPTO data are final for 2000
and are nowcasts or provisional for 2001.
The largest share of the EPO patent applications came in 2004 from Germany,
followed by France and the United Kingdom. Germany had also the highest level
of patent applications per million inhabitants, followed by Sweden and Finland. 
Patent data are related to the International Patent Classification (IPC). The IPC
codes given to each patent allow them to be aggregated in different
technological areas such as biotechnology, high technology and ICT
(information and communications technology). A concordance table links the
IPC codes to NACE codes to show patent data according to industrial sectors.
Patents can be broken down also by institutional sector. The main sectors
considered are business enterprise, government and higher education.
In 2003 the highest share of EU-27 patent applications to the EPO was related
to IPC section B: ”Performing operations; transporting”. The high-tech sector
can be split into six sub-groups. For the EU-27, the ranking by number of patent
applications is as follows: “Communication technology”, “Computer and
automated business equipment”, “Micro-organism and genetic engineering”,
“Semiconductors”, “Aviation” and “Lasers”. A closer look at high-tech patent
applications per million inhabitants shows that Finland ranked first, far ahead
of the Netherlands and Sweden.
Concerning patents granted by the USPTO, the rankings between EU Member
States are comparable to those for 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-27. Among the triadic patent families, the
Unites States led in 2001 while Japan took over the second place from the EU-
27, which ranked third.
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Table 6.1 Patent applications to the EPO, total number, per million inhabitants, by IPC section as a percentage of total 
and annual average growth rate, EU-27 and selected countries — 1999-2004 (estimates)

Source: Eurostat, Patent statistics
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Table 6.1 Patent applications to the EPO, total number, per million inhabitants, by IPC section as a percentage of total 
and annual average growth rate, EU-27 and selected countries — 1999-2004 (estimates)

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-27 and selected countries — 1996-2001 (estimates)

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-27 and selected countries — 1996-2001 (estimates)

Source: Eurostat, Patent statistics
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Figure 6.3 Triadic patent families, EU-27, Japan and United States — 1991 to 2001

Source: Eurostat, Patent statistics
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Figure 6.4 Distribution of high-tech patent applications to the EPO (2003) and of high-tech patents granted by the USPTO (2000), 
EU-27, Japan and United States

Source: Eurostat, Patent statistics
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Table 6.5 High-tech patent applications to the EPO, total number, per million inhabitants, per million labour force 
and annual average growth rate, EU-27 and selected countries — 1993, 1998 and 2003

Source: Eurostat, Patent statistics
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Table 6.6 High-tech patent applications to the EPO, total number and by high-tech field as a percentage, EU-27 and selected countries — 2003

Source: Eurostat, Patent statistics
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Table 6.6 High-tech patent applications to the EPO, total number and by high-tech field as a percentage, EU-27 and selected countries — 2003

Source: Eurostat, Patent statistics
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Figure 6.7 Biotechnology patent applications to the EPO, EU-27, Japan and the United States — 1993 to 2003

Source: Eurostat, Patent statistics
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Figure 6.8 ICT patent applications to the EPO, by ICT group as a percentage of total, EU-27, Japan and the Unites States — 2003

Source: Eurostat, Patent statistics
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Figure 6.9 PCT patent applications to the EPO, EU-27, Japan and the United States — 1993 to 2003

Source: Eurostat, Patent statistics
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In 2005, early-stage venture capital investment (VCI) amounted to 0.022% of
GDP in the EU-15. With 0.052% of GDP, Sweden was in 2004 the country where
early-stage VCI was highest, closely followed by Denmark, with 0.051% of GDP.
At the expansion and replacement stage, EU-15 VCI amounted to 0.12% of GDP.
Denmark ranked first with 0.35%.
Within the EU-27 in 2004, 137 000 enterprises in the manufacturing sector were
considered high-tech. Almost one quarter (32 000 enterprises) were located in
Italy. 
The knowledge-intensive sector (KIS) of the EU-27 added up to more than 
600 000 enterprises. These were mostly located in the United Kingdom (121 000
enterprises) and Italy (101 000 enterprises). 
In 2005, the EU-27 was the leading exporter of high-tech products in the world.
The world market share for high-tech exports amounted to 17.2%, 16.6% and
15.1% respectively for the EU-27, the United States and China. Within the 
EU-27, Germany was the leading exporter of high-tech products.

Within the EU-27 in 2006, almost 138 million people were employed in the
services sector, whereas less than 38 million were employed in manufacturing.
Employment in the total manufacturing and services sector remained quite
stable in the EU-27 between 2001 and 2006. However, employment in high-tech
KIS increased slightly during the same period, with an annual average growth
rate (AAGR) of 1.0%, although employment in high-tech manufacturing
declined, with an AAGR of -2.6%. 
Women as employees were under-represented in the manufacturing sector in
the EU-27 (31%). In the high-tech manufacturing sector, their share was slightly
higher (35%). By contrast, in the services sector women reached and surpassed
parity (54%), but not in the specific sector of high-tech KIS (35%). 
At regional level, in 2006 capital regions and regions close to capitals were
often well ranked in terms of employment in total high-tech sectors.
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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

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

Source: Eurostat, High-tech statistics

EU-15: Eurostat estimation.
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Table 7.3 Number of enterprises, turnover, production value and value added in high-tech manufacturing sector 
and in high-tech knowledge intensive services, EU-27 — 2004

Source: Eurostat, High-tech statistics
High-tech manufacturing:

EU-27: Excludes EL and MT.
Exceptions to the reference year: 2003: BG and IE; 2002: LT; 2001: CY.

High-tech KIS:
Exception to the reference year: 2002: CY.
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Table 7.3 Number of enterprises, turnover, production value and value added in high-tech manufacturing sector 
and in high-tech knowledge intensive services, EU-27 — 2004

Source: Eurostat, High-tech statistics
High-tech manufacturing:

Exception to the reference year: 2003: SI.
High-tech KIS:
Exceptions to the reference year: 2002: LU and MT.
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Figure 7.4 World market shares for high-tech exports, EU-27, China, Japan and United States — 1995 to 2005

Source: Eurostat, High-tech statistics

EU-27: Excludes intra-EU trade.
CN: Excludes HK.
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Figure 7.5 World market shares for high-tech exports, EU-27 and world main exporting countries — 2005

Source: Eurostat, High-tech statistics

EU-27: Excludes intra-EU trade.
CN: Excludes HK.
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Figure 7.6 World market shares for high-tech exports, EU-27 Member states and selected countries — 2005

Source: Eurostat, High-tech statistics
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Figure 7.7 High-tech exports as a percentage of total exports, EU-27 and selected countries — 2005

Source: Eurostat, High-tech statistics

EU-27: Excludes intra-EU trade.
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Table 7.8 Employment in manufacturing sectors, total and percentage of women in 2006, and annual average growth rate 2001-2006, 
EU-27 and selected countries

Source: Eurostat, High-tech statistics
Exceptions to the reference year: 2005: BE and IE.
Exceptions to the reference period: 2001-2005: BE and IE.
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Table 7.8 Employment in manufacturing sectors, total and percentage of women in 2006, and annual average growth rate 2001-2006, 
EU-27 and selected countries

Source: Eurostat, High-tech statistics
Exception to the reference year: 2005: IS.
Exceptions to the reference period: 2001-2005: IS; 2004-2006: PL.
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Table 7.9 Employment in services sectors, total and percentage of women in 2006, and annual average growth rate 2001-2006, 
EU-27 and selected countries

Source: Eurostat, High-tech statistics
Exceptions to the reference year: 2005: BE and IE.
Exceptions to the reference period: 2001-2005: BE and IE.
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Table 7.9 Employment in services sectors, total and percentage of women in 2006, and annual average growth rate 2001-2006, 
EU-27 and selected countries

Source: Eurostat, High-tech statistics
Exceptions to the reference year: 2005: IS and NO.
Exceptions to the reference period: 2001-2005: IS and NO; 2002-2006: HR.
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Figure 7.10 Leading regions in terms of employment in total high-tech sectors (1) — 2006

Source: Eurostat, High-tech statistics
(1) total high-tech sectors corresponds to the sum of high-tech manufacturing sector and high-tech KIS sectors.
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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 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. Then, all the necessary
aggregates are 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).

4. 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
NABS classification (see Table 8.2 of the Frascati Manual). 

5. Exceptions
No data exist for Bulgaria, and therefore EU aggregates exclude Bulgaria.
No GBAORD data exist for Luxembourg before 2000, and therefore EU
aggregates exclude Luxembourg before that year. 
No GBAORD data exist for Cyprus before 2004, and therefore EU aggregates
exclude Cyprus before that year. 
No GBAORD data exist for Hungary before 2005, and therefore EU aggregates
exclude Hungary before that year.
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R&D expenditure and personnel
1. Concepts and definitions

The basic concepts, guidelines for collecting data and the classifications used
in compiling statistics on research and experimental development are given in
the Frascati Manual, OECD, 2002. R&D expenditure and personnel are
particularly detailed in Chapters 5 and 6 respectively. 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.

2. 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).

3. 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).

3. 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.

4. 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).

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.
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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.

5. Institutional classification
Internal 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.

6. 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).

7. 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.

8. Time series
Data are presented for the period 2000-2005. 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.
Human resources in science and technology
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. 
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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 in an S&T fieldof study (ISCED ’97 version levels 5a, 5b or 6); 
or

� Not formally qualified as above but employed in an S&T occupationwhere the above qualifications are normally required (ISCO ’88 COMcodes 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.

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://epp.eurostat.ec.europa.eu) 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 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 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 used population excludes anyone below the age
of 15 or over the age of 74. This is because no-one below the age of 15 will fulfil
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 in an S&T fieldof study (ISCED ’97 version levels 5a, 5b or 6) 
or

� not formally qualified as above but employed in an S&T occupationwhere the above qualifications are normally required (ISCO ’88 COMcodes 2 or 3). 
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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 in an S&T fieldof 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 an S&T fieldof study (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” occupationsor in “life science and health occupations” (ISCO ’88 COM codes 21and 22).

HRSTU — Human Resources in Science and Technology — Unemployed
� successfully completed education at the third level in an S&T fieldof study (ISCED ’97 version levels 5a, 5b or 6) and are unemployed.

NHRSTU — Unemployed non-HRST
� no education at the third level in an S&T field of study and areunemployed.

2. Inflows
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 gain 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 coming 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 might 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 ccovers 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 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: 
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� 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+65 to 67+70 to74+80+85+92)

� Total high-technology sector is the sum of high-tech manufacturing andknowledge-intensive high-technology services (NACE 24.4+30+32+33+35.3+64+72+73)
3. Foreigners

Finally, HRST by nationality are based on the citizenship of the person. This isdefined as the particular bond between an individual and his/her stateacquired by birth or naturalisation whether by declaration, option, marriage orother means in accordance with national legislation. In this publication, foreignHRST are defined as HRST having a citizenship different to the country of resi-dence. 
For further information, see also Eurostat’s SDDS metadata
(http://epp.eurostat.ec.europa.eu) under Science and Technology / Human
Resources in Science & Technology. 
Innovation

1. Community Innovation Survey
At European level, the Community Innovation Survey (CIS) data are the mainsource of information for studying innovation drivers and company behaviourtowards innovation.

The Community Innovation Survey (CIS) is a survey of innovation activity inenterprises covering EU Member States, candidate countries, Iceland andNorway.
The data are collected on a two-yearly basis (from 2004 onwards). The latestsurvey (CIS 4) was carried out in 25 Member States, candidate countries,Iceland and Norway in 2005, based on the reference year 2004.
In order to ensure comparability across countries, Eurostat, in close coopera-tion with the EU Member States, developed standard core questionnaires for CIS4, accompanied by a set of definitions and methodological recommendations.
CIS 4 is based on the Oslo Manual (2nd edition, 1997), which gives methodolog-ical guidelines and defines the concept of innovation, and on CommissionRegulation No 1450/2004. 

2. Statistical units
The main statistical unit for CIS 4 was the enterprise. . 
The target population CIS 4 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).
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3. Calculation of the EU-27 aggregate
The present publication only shows EU-27 data as percentages. These
percentages sum up available data for all EU-27 Member States in the
numerator and in the denominator, but the number of countries included in the
numerator and in the denominator is always the same. 
The notes below the figures and tables indicate the countries for which data
are missing. 

4. Calculation of aggregates based on NACE REV. 1.1
Aggregations are only made at a NACE 2-digit level. This means that:

• High-technology includes the NACE codes 30, 32 and 33, 
• Medium-high-technology includes the NACE codes 24, 29, 31, 34 and 35, 
• Medium-low-technology includes the NACE codes 23 and 25 to 28 and 
• Low-technology includes the NACE codes 15 to 22 and 36 to 37.
• High-tech KIS includes the NACE codes 64, 72 and 73.

5. Type of survey
Most Member States and other countries carried out CIS 4 by means of a
stratified sample survey, while a number used a census or a combination of the
two.
The enterprise size classes referred to in this publication are:  

• small: 10-49 employees; 
• medium-sized: 50-249 employees;
• large: 250+ employees. 

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

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

• services, which includes NACE I and J plus NACE divisions 51, 72, 74.2 and
74.3.

The CIS 4 data are organised in the Eurostat reference database following
broadly the same structure as the questionnaire.  

6. Reference period
CIS 4 covered the observation period 2002-2004 inclusive, i.e. the three-year
period from the beginning of 2002 to the end of 2004. The reference period for
CIS 4 was the year 2004.
All the countries covered collected data for this observation period; only the
Czech Republic took 2003-2005 as the observation period.

7. Definitions
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. 
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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 innovator,
i.e. product innovators, process innovators and enterprises with only ongoing
and/or abandoned innovation activities.
Product innovation is 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 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 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 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.
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 of 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 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 “PATSTAT”, was developed by the EPO in 2005,
using their collection and knowledge of patent data. 
. 
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2. EPO patent applications by priority year
The new methodology for EPO data used for the calculation of indicators is very
similar to the methodology of 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 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 still not be exactly the same.
Differences may be explained by the fact that the data sources used and the
date of extraction of the data could differ.
Nowcasts for EPO data
For the calculation of the EPO data for 2004 a linear regression has been
performed using the ratio of direct patent applications to the EPO to all patent
applications to the EPO for the years 2000 to 2003. 
As explained in the methodology for the EPO patent indicators, 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 2004 by a linear regression of this relationship for the period 2000
to 2003. The estimate has been applied to the number of direct applications for
2004.

3. USPTO patent granted by priority year
Eurostat uses also 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 2001 a linear regression based on the
values for 1997 to 2000 has been used. The estimate has been applied to the
total number of patents granted by the USPTO in 2001. 

4. Triadic patent families by earliest priority year
A patent family is defined as 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 Japanese Patent Office (JPO) and if it has been
granted by the US 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 2001 only.
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5. 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 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.  

6. Counting patents with multiple inventors from different countries
Eurostat has chosen fractional counting as the counting method. This means
that when a patent was invented by several inventors from different countries,
the respective contributions of each country are 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 ¼ of a patent for France, ¼ for the US and ½ a patent for Germany.

7. 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. 

8. 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.

9. 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.

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

- Telecommunications
- Consumer electronics
- Computers, office machinery
- Other ICT
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11. PCT patent applications
These patent applications are filed first with the World Intellectual Property
Organization (WIPO), 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.
For all further details, please see the Eurostat metadata on patent statistics
posted on the webpage.
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 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.
Number of enterprises includes all units active during at least a part of the
reference period.
Turnover ccomprises 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 all further details please see also the Eurostat metadata on high-technology
statistics disseminated on Eurostat’s reference webpage.
1.3. High-tech trade
High-tech trade data is 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 is 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 originates from
two different sources with partly different methodology. 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 machinery, 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 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 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 (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.

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.
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2.2. Knowledge-intensive and less knowledge-intensive services 
Following a similar logic as for manufacturing, Eurostat defines the following
sectors 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 organizations 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  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Unreliable data
:  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Data not available
:c  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Confidential data
:u  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Extremely unreliable data
-  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .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)
2003/2004  . . . . . . . . . . . . . . .Academic year (e.g. from 1.9.2003 to 31.8.2004)
2000-2005  . . .Period of several calendar years (e.g. from 1.1.2000 to 31.12.2005)
mio  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Million

ABBREVIATIONS
AGR  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Annual Growth Rate
AAGR  . . . . . . . . . . . . . . . . . . . . . . . . . . . .Annual Average Growth Rate
BERD  . . . . . . . . . . . . . Business Enterprise intramural expenditure on R&D
BES  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Business Enterprise Sector
CC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Candidate Countries
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-27, Iceland, Liechtenstein and Norway)
EFTA  . . . . . . . . . . . . . . . . . . . . . . . . . .European Free Trade Association
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
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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  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Japanese Patent Office
KIS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Knowledge-Intensive Services
LKIS  . . . . . . . . . . . . . . . . . . . . . . . . .Less Knowledge-Intensive Services
MS  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Member States
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