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 EU DE FR ES UK IT 

ENABLERS      

Human resources      

1.1.1 New doctorate graduates 1,7 2,8 1,6 1,2 2,4 1,5 

1.1.2 Population completed tertiary 

education 35,8 31,9 43,6 40,1 47,1 21,7 

1.1.3 Youth with upper secondary 

level education 80,2 76,2 84,4 62,8 81,8 77,6 

Open, excellent and attractive 

research systems      

1.2.1 International scientific co-

publications 343,2 745,7 706,9 631,2 1021,3 532,4 

1.2.2 Scientific publications among 

top 10% most cited 11,0 11,6 10,4 10,4 13,4 10,4 

1.2.3 Non-EU doctorate students 24,2 11,2 31,5 18,0 30,6 8,4 

Finance and support      

1.3.1 Public R&D expenditure 0,75 0,96 0,78 0,61 0,60 0,53 

1.3.2 Venture capital 0,277 0,223 0,307 0,192 0,419 0,138 

FIRM ACTIVITIES      

Firm investments      

2.1.1 Business R&D expenditure 1,31 1,95 1,45 0,68 1,14 0,69 

2.1.2 Non-R&D innovation 

expenditure 0,56 0,88 0,25 0,39  0,59 

Linkages & entrepreneurship      

2.2.1 SMEs innovating in-house 31,8 45,2 29,9 22,1  34,8 

2.2.2 Innovative SMEs collaborating 

with others 11,7 14,0 11,1 5,8 22,3 4,4 

2.2.3 Public-private co-publications 7,3 8,7 7,0 5,4 8,9 5,8 

Intellectual Assets      

2.3.1 PCT patent applications 1,98 2,74 2,05 1,28 1,81 1,45 

2.3.2 PCT patent applications in 

societal challenges 0,92 1,22 0,90 0,68 0,90 0,69 

2.3.3 Community trademarks 5,91 7,90 4,13 7,14 5,59 5,29 

2.3.4 Community designs 4,75 7,42 3,70 3,49 2,95 6,23 
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 EU DE FR ES UK IT 

OUTPUTS      

Innovators      

3.1.1 SMEs introducing product or 

process innovations 38,4 57,0 32,7 28,1 21,3 39,8 

3.1.2 SMEs introducing 

marketing/organisational 

innovations 40,3 60,5 42,8 27,7 30,6 43,0 

3.1.3 Employment fast-growing 

firms of innovative sectors 16,2 18,3 18,2 15,5 15,8 14,4 

Economic effects      

3.2.1 Employment in knowledge-

intensive activities 13,9 15,8 14,3 11,9 17,8 13,2 

3.2.2 Contribution of MHT product 

exports to trade balance 1,27 9,24 5,23 3,31 4,25 4,82 

3.2.3 Knowledge-intensive services 

exports 45,3 55,6 33,7 21,6 61,2 27,5 

3.2.4 Sales of new to market and 

new to firm innovations 14,4 15,5 14,7 19,0 7,3 14,9 

3.2.5 Licence and patent revenues 

from abroad 0,77 0,64 0,70 0,31 0,68 0,45 
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http://ec.europa.eu/enterprise/policies/innovation/files/ius-2011_en.pdf 
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http://epp.eurostat.ec.europa.eu/cache/ITY_OFFPUB/KS-32-10-

333/EN/KS-32-10-333-EN.PDF 
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Science, Technology and Competitiveness key figures report 2008/2009 
http://ec.europa.eu/invest-in-research/monitoring/statistical01_en.htm 

 
 
Towards a European Research Area Science, Technology and Innovation 

Key Figures 2007 
 
For the data and tables see: 
http://ec.europa.eu/invest-in-research/pdf/download_en/keyfigures_071030_web.pdf 
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A common policy trend across EU Member States concerns the important place of R&D and R&D 
investment in the overall policy agendas. Under the influence of the Lisbon Strategy (2000), the Barcelona 
‘3%’ objective (2002) for more invest - ment in research in Europe (with increased private sector funding) 
and the renewed Lisbon Strategy (2005), R&D is increasingly considered a key source for sustaining 
economic growth and welfare. Member States are developing commonly shared R&D policy objectives. 
Recently, and con sequent to the renewed Lisbon Strategy of mid-2005, 26 Member States have set 
targets for their R&D intensities (i.e. R&D expenditure as percentage of GDP – each target is not 
necessarily 3%) for 2010 or other years. Bulgaria is the only Member State which does not have a target. If 
the Member States reach their objectives, the overall EU R&D intensity will have increased substantially to 
about 2.6 % in 2010. 
 
Turning to the aggregate picture, EU R&D inten sity, after a period of slow but continued growth between 
the mid-1990s and 2001, stagnated in 2001-2002 and even decreased slightly after that. In 2005, only 1.84 
% of GDP was spent on R&D in EU-27. If the current -negative- trend continues, by 2010 Europe’s R&D 
intensity will have declined to its mid-1990s level of less than 1.80 % of GDP. 
 
These recent trends show that the commitments made by (almost) all Member States in mid-2005 to 
increase their R&D intensities significantly up to country-specific targets were more than appro - priate. The 
fact that, on the whole, no significant progress has yet been made should encourage the Member States to 
intensify and/or deepen the pace of Lisbon–driven reforms. 
 
More than 85 % of the R&D intensity gap between EU-27 and its main competitors is caused by differences 
in the contributions from the business enterprise sector to the financing of R&D. There - fore, European 
Heads of State decided at the Barcelona Summit of March 2002 to increase not only the overall proportion 
of GDP devoted to R&D, but also to improve the private sector contribution to its financing. In particular 
they set the target of increasing the share of R&D expen - diture funded by the business enterprise sector 
to two-thirds by 2010. Despite increased policy attention, the private sector contribution to the financing of 
R&D has not increased substantially over the past 10 years in the EU. R&D financed by the business 
sector remained at about 1 % of GDP in the EU, without any noticeable variation over the decade.  
 
In 2004, the private sector financed 64 % of total R&D in the US, 67 % in China and 75 % in both Japan 
and South Korea, but only 55 % in the EU. In the US, despite a reversal in 2001-2002 in privately funded 
R&D, the trend over the past decade is clearly positive. In China too (and to a lesser ex tent also in Japan), 
the private sector has increa sed its involvement in the financing of R&D at a much faster pace than in the 
EU. Moreover, since 2000, the private-sector contribution to the financing of R&D has even been 
decreasing in the EU.  
 
In the US, manufacturing R&D is more con cen - trated in high-tech industries than in the EU. In 2003, 55 
% of total manufacturing R&D in the EU and 70 % in the US was carried out in high-tech industries. 
European industrial R&D is more likely to be concentrated in medium-high-tech manufacturing.  
 
Therefore, the higher concentration of business R&D in high-tech manufacturing industries in the US 
largely emanates from differences in industrial structure between the EU and the US. In the US, high-tech 
industries account for a much larger share of both industrial value added and GDP than in the EU. In the 
US, hightech manufacturing industries represent 28 % of indu strial value added (3.7 % of GDP) compared 
with 19 % (3.1 % of GDP) in the EU. Conversely, medium-high-tech industries in the EU account for 24 % 
of industrial value added (3.8 % of GDP) compared with 19 % (2.6 % of GDP) in the US. In the EU, the 
industrial texture is more con - centrated on medium-high-tech, medium-lowtech and low-tech activities.  
 
Examining differences within high-tech industries between the EU and the US, it appears that ICT 
manufacturing industries explain almost the entire R&D funding gap between the EU and the US, not 
necessarily because they tend to be more R&D-intensive in the US, but mainly because of their larger size.  
Similarly, the higher concentration of R&D expenditure in medium-tech industries in the EU is primarily due 
to two sectors: ‘Machinery and equipment’ and, to a lesser extent, ‘Elec - trical machinery and apparatus’. 
These two sectors have similar R&D intensities on both sides of the Atlantic, but they are twice as big in the 
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EU as in the US. Here again, structural differences and the larger size of the industrial sectors seem to 
account for the largest part of the differences between the EU and the US.   
 
SMEs represent a higher share of total business R&D expenditure in the EU than in the US. However, after 
adjusting for differences in industrial structure between the EU and the US (i.e. correcting for the higher 
share of SMEs in GDP in the EU than in the US), it appears that the situation of European SMEs vis-à-vis 
their American counterparts in terms of average R&D intensity does not significantly differ from the situation 
of larger companies. In other words, from a static point of view, there is no SME-specific R&D intensity 
deficit.  
 
R&D funded by government has remained very stable in both the EU and the US, but at a lower level in the 
EU (0.64 % of GDP) than in the US (0.83 % of GDP). Therefore, the overall public effort to fund R&D in the 
EU must be increased as well, in order for private R&D activities to develop further and grow on a solid 
science base.  
 
The EU scores particularly well (i.e. fieldnormalised citation impact score above 1.0) in rather ‘traditional’ 
scientific fields, such as chemistry, astronomy, physics and the engi - neering sciences (i.e. civil 
engineering and materials sciences), while lagging most behind the US in new, fast-emerging fields. In 
nano - technology, for instance, the EU is the most active region (i.e. over the years 1998-2001, it had the 
largest world share of scientific publi - cations in nanotechnology, almost twice that of the US), but data on 
citation impact over the period 1991-2000 reveals again a clear US dominance.  
 
Scientific output, as measured by scientific publications, appears to be more evenly distri - buted across all 
fields of science in the EU than in the US. This is a potentially rich resource in the medium and long term, 
but supplementary efforts are required to ensure that both public research and industrial R&D are not too 
fragmented.  
 
The contribution of private companies to the production of scientific publications highly cited in patents is 
significantly lower in the EU than in the US. Compared to the US, the EU is characterised by a low degree 
of involvement of private companies in the conduct of research leading to publications cited in patents.  
 
The current development of the nanotech market is a good illustration of Europe’s diffi - culty in breaking 
through in new, high-tech industries. Notwithstanding the large public support for nanotech R&D in the EU 
(similar to or even larger than that of the US or Japan), private investment in nanotech R&D remains very 
low compared with the US and Japan: only one third of the total funding for nano - technology R&D in the 
EU stems from private sources, compared with 52 % in the US and two thirds in Japan. Private funding for 
nanotech R&D in the US is almost double that of the EU.  
 
Moreover, the number of newly created nanotech companies, in particular the number of nanotech start-
ups, has been significantly lower in Europe than in the US over recent years, leading to a much larger stock 
of companies currently operational in the US. Moreover, the majority of European nanotech companies are 
much smaller in terms of turnover than their US counterparts. With less and smaller nanotech companies, 
research efforts in the private sector are bound to be smaller in Europe than in America. It is not surprising 
therefore to find that America is by far the most active region in the world for registering patents in 
nanotechnology. In 2003, American applicants registered about 1200 nanotech patents, compared with 
slightly more than 400 from European applicants. Altogether, the European nanotech industry is clearly 
lagging behind.  
 
In fact, the number of universities and research institutes active in nanotechnology in 2003 was 
substantially higher in Europe than in North America (US and Canada combined)(48). As for scientific 
output, over the years 1998-2001, Europe had the largest world share of scientific publications in 
nanotechnology (41 %), followed by North America (24%). In terms of impact of publications, as measured 
by the number of citations per paper over the period 1991-2000, however, the EU is clearly lagging behind 
the US (even though one Member State, the Netherlands, is ahead of the US).  
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Notwithstanding the large public support for European nanotechnology, private investment in 
nanotechnology R&D remains very low compared to Europe’s main competitors. Only one third of the total 
funding for nanotechnology research in Europe stems from private sources (Figure I.6.1); in the US, private 
sources account for 52 % and in Japan for almost two thirds. In volume, private funding for nanotechnology 
R&D in Europe is equal to about half of private funding for nanotechnology R&D in the US.  
 
Europe has missed the ICT wave and may now be about to miss the nanotechnology wave, in spite of a 
strong commitment from public authorities to finance and develop nanotech research in Europe. European 
industry has not yet been able to build upon the strong and competitive European science base in nanotech 
and to substantially increase its research efforts. The nanotechnology field is undoubtedly a very good 
example of Europe’s difficulty in translating science into innovation and in creating innovative products and 
commercial activities from scientific results. This difficulty is revealed by the massive gap in Europe 
between the development of the science base and that of the nanotech industry.  
 
Knowledge is a key engine for productivity and long-term economic growth 
 
Economic performance is determined by a variety of macroeconomic policies and structural conditions, and 
thus differs significantly across regions and countries. Stability-oriented macroeconomic policies (e.g. 
inflation, fiscal policy), trade policy, financial market conditions and labour market institutions impact heavily 
on the framework conditions that nurture higher growth regimes in a sustainable manner. In the long run, 
however, the economic performance of countries is also strongly determined by knowledge-related factors 
(e.g. technical change and human capital). In particular, R&D and technological innovation have 
contributed substantially to the strong US economic performance over recent years. More generally, the 
contribution of knowledge investments and activities to employment, productivity and economic growth has 
been emphasised in many studies(2).  
 
‘Activating’ knowledge for more growth:the need for a systemic approach 
 
However, the relationship between investment in knowledge and performance is complex and non-linear. 
What factors can explain the differences in innovative performance across countries with rather similar 
levels of knowledge investment? An important source of diversity between industrialised economies relates 
to the respective roles of the main actors (i.e. firms, universities, and government and other public research 
institutions) in the process of knowledge production, diffusion and utilisation, as well as to the forms, 
quality, and intensity of their interactions. These actors are influenced by a variety of factors that exhibit 
some degree of country specificity: industry structure, the education and training system, the human 
resources and labour market, the financial system, etc. Competition policy, public intervention and the 
further integration of the internal market should also be emphasised, as they play an across-theboard role 
with regard to the influence of the other institutions involved in the Science, Technology and Innovation 
system (STI system).  



Riccardo Cappellin, Course: Innovation and Cognitive Economics, Università di Roma "Tor Vergata". 

 

 
 
From this perspective, the STI system covers infrastructure, the education system, legislation (e.g. IPRs, 
anti-trust policy, labour market) and, broadly speaking, corrective measures for market and system failures, 
as well as policies aimed at ensuring macroeconomic stability. By examining all the different institutions in a 
country that individually and jointly contribute to the production, diffusion and utilisation of knowledge, it is 
possible to identify the main building blocks of an STI system (see Figure 1). In this system, science, 
technology/innovation and industry are central but not sufficient to ensure economic growth, 
competitiveness and job creation. The education and training system, human resources and the labour 
market, and the financial system – all have a substantial impact on the performance of ‘Science-
Technology- Industry’. From this perspective, the performance of an economy depends not only on how the 
individual institutions perform in isolation, but also on how they interact with each other as elements of a 
collective system of knowledge creation, diffusion and use, and on their interplay with other institutions. 
Moreover, because national systems have developed at different times and under different conditions, the 
characteristics of the STI system of a country are often rather specific. These disparities between STI 
systems are, in part, a product of history and a legitimate expression of national preferences. However, it is 
crucial that unnecessary disparities do not hamper the development of integrated markets for research, 
technology and high-tech products towards a true ‘European Area of Knowledge’. Business investment 
decisions are primarily determined by the size and dynamism of these markets, which are thus becoming a 
crucial factor of attractiveness in the global economy. Such interactions between policies and, above all, 
the need for better coherence between them, both at the Member State and European levels, have been 
stressed since the re-launch of the Lisbon Strategy in the “Integrated Guidelines for Growth and Jobs 
(2005-2008)” dealing with macroeconomic, microeconomic and employment issues as proposed by the 
European Commission in the framework of the revised Lisbon Strategy adopted by the Council of Ministers 
(see Box 1)(3).  
 

Box 1: the Integrated Guidelines for Growth and Jobs (2005-2008) 
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On March 22-23 2005, the Heads of State and Government of the EU endorsed the revision of the Lisbon 
Strategy as proposed by the Commission. The Spring European Council approved the simplified 
governance arrangement with one set of Integrated Guidelines dealing with macroeconomic, micro 
economic and employment issues. Taking stock of the unsa tisfactory results half way to the 2010 target, 
the Commission proposed a fundamental revision of the original strategy. To overcome the rather limited 
implementation of reform in Member States so far, the Commission has proposed focusing partnership with 
Member States on growth and jobs, and has introduced a Lisbon Action Plan that outlines actions to be 
taken at the EU and national levels in three policy areas:  
 

Making Europe a more attractive place to invest and work 

(1) Extend and deepen the internal market 
(2) Ensure open and competitive markets inside and outside Europe 
(3) Improve European and national regulation 
(4) Expand and improve European infrastructure 
 

Knowledge and innovation for growth 

(5) Increase and improve investment in Research and Development 
(6) Facilitate innovation, the uptake of ICT and the sustainable use of resources 
(7) Contribute to a strong European industrial base 

 

Creating more and better jobs 

(8) Attract more people into employment, increase labour supplì and modernise social protection systems 
(9) Improve the adaptability of workers and enterprises 
(10) Invest more in human capital through better education and skills. 
 
The Commission proposal for the integrated guidelines package is mainly based on the priority action areas 
as identified in its Lisbon mid-term review. While the macroeconomic guidelines (covering for instance 
budgetary policy, reduction of public debts and EMU issues) have no counterpart in the Lisbon Action 
Programme, the micro - economic guidelines build on Lisbon action areas (1) to (7), and the employment 
guidelines build on Lisbon action areas (8) to (10). This integrated approach is intended to leverage the 
guidelines, which are the cornerstones of EU economic policy, and make them a driving force of the Lisbon 
Strategy. Modernising economic and employment coordination in the EU will help deliver on the new Lisbon 
objectives to create growth and jobs. The proposed integrated guidelines constitute the beginning of a new 
governance cycle. On the basis of the guidelines, Member States have in the course of 2005 drawn up 
three-year national reform programmes, and report on the implementation of these on a yearly basis in a 
single national Lisbon progress report. The Commission publishes its assessment of progress on 
implementation in its Annual Progress Report, indicating at the same time where it deems further action is 
necessary at Member State or Community level. On the basis of the Progress Report, the Commission can 
propose amendments to the integrated guidelines, if necessary. This integrated approach stimulates a 
policy-learning cycle at both the Member State level and the Community level that will enhance the quality 
of decision-making and implementation.  
 
Intensifying the pace of reforms 
 
The recent productivity growth performance of the EU in comparison with that of the US, together with the 
increasing presence of major new players, show that the 2005 relaunching of the Lisbon agenda was 
indeed appropriate. Many countries now accept that the solution to the EU’s growth problem requires a 
longer-term policy perspective, and that a sustainable long-term recovery process needs to be built upon a 
Lisboninspired structural reform agenda aimed at effectively addressing the fundamental growth challenges 
posed by the accelerating pace of technological change, globalisation and ageing populations. In particular, 
it is essential that the transition of the EU economies towards a knowledge-driven economy – within which 
education and training, R&D and innovation, and ICTs play a critical role – is speeded up. Therefore, it is 
necessary to increase the efficiency of R&D, improve the transformation of new ideas into new products, 
processes, services and solutions, and make the overall environment more supportive of firms wanting to 
increase investment in R&D. While the policy challenge of implementing Lisbon-driven reforms remains a 
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serious one for a large number of EU Member States, it should be clear that the expected gains are 
considerable. For instance, a recent CBS study estimates that the introduction of five key measures of the 
Lisbon Strategy (i.e. the Services Directive, reduction of the administrative burden, improving human 
capital, 3 % R&D target, increase in the employment rate) can boost the EU’s economic and employment 
growth rates by at least 0.8 % per year for more than a decade(4).  
 
Box 2: Institutional classification of R&D 

 
Research and experimental development (R&D) 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.  
 
R&D data are compiled in accordance with the guidelines laid down in the proposed standard practice for 
surveys of research and experimental development — Frascati Manual, OECD, 2002. R&D expenditure is 
broken down between the following sectors of performance: business enterprise (BES), government 
(GOV), higher education (HES), and private non-profit (PNP). It is further broken down into five sources of 
funds: BES, GOV, HES, PNP and abroad. In this publication, R&D expenditure funded from HES and PNP 
have been re-grouped under ‘other national sources’.  
 
The business enterprise sector (BES) includes all firms, organisations and institutions whose primary activity 
is the market production of goods or services (other than higher education) for sale to the general public at 
an economically significant price.  The government sector is composed of all departments, offices and other 
bodies which furnish, but normally do not sell to the community, those common services, other than higher 
education, that cannot otherwise be conveniently and economically provided, as well as those that 
administer the state and the economic and social policy of the community. (Public enterprises are included 
in the business enterprise sector.)  The private non-profit sector includes non-market, private non-profit 
institutions serving households (i.e. the general public), private individuals or households.  The higher 

education sector consists of all universities, colleges of technology and other institutions of post-secondary 
education, whatever their source of finance or legal status. It also includes all research institutes, 
experimental stations and clinics operating under the direct control of or administered by or associated with 
higher education institutions.  The abroad sector includes all institutions and individuals located outside the 
political borders of a country, except vehicles, ships, aircraft and space satellites operated by domestic 
entities and testing grounds acquired by such entities. It also includes all international organisations (except 
business enterprises), including facilities and operations within the country’s borders.  
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Traditionally, R&D internationalisation has been an intra-Triad pheno - menon with the EU, but especially 
the US, as major locations. One of the reasons for the EU’s low R&D intensity, compared to the US, is the 
decision of large European companies to carry out R&D activities in the US rather than in the EU.These 
companies probably have good reasons for doing so: their principal market may be in the US or they may 
want to benefit from American technical expertise. Nevertheless, this phenomenon should normally be 
reciprocal, with US companies deciding to do research in the EU in order to benefit from local expertise or 
market openings. However, there is evidence that this is not the case. EU companies tend to invest more in 
R&D in the US than do their US counterparts in the EU. Between 1997 and 2003, US R&D spending in EU-
15 increased from 9.7 to 14.2 billion PPP$, while EU-15 R&D spending in the US increased from 9.9 to 
18.7 billion PPP$, turning a net outflow of 0.2 billion into one of 4.4 billion PPP$ (Figure I.2.2).  
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In the EU, a smaller share of business R&D is taking place in high-tech sectors compared to the US 
 
Despite comparability problems, one can estimate that at least three quarters of total business R&D is 
concentrated in manufacturing industries in both the EU and the US(14). A comparison of the distribution of 
manufacturing R&D across industrial sectors according to their level of technology intensity shows that in 
the US, manufacturing R&D is more concentrated in high-tech sectors than in the EU (see Table I.2.1). In 
2003, 55 % of total EU manufacturing R&D occurred in high-tech sectors compared with 70 % in the US. 
European industrial R&D is more likely to be concentrated in medium-high-tech and, to a lesser extent, 
medium-low-tech manufacturing. As shown in Table I.2.1, high-tech industries show a slightly higher R&D 
intensity in the US than in the EU. This, however, may be due to the  inclusion of the sector ‘total 
chemicals’ in the high-tech category (see note (1) under Table I.2.1). ‘Total chemicals’ is larger in the EU 
than in the US but in both the EU and the US it is also less R&D intensive than hightech industries. 
Medium-high-tech and medium-low-tech industries have very similar levels of R&D intensity in both the EU 
and the US. In conclusion, it appears that R&D intensity by type of industry is very similar in the EU and the 
US(15).  Therefore, the higher concentration of business R&D in high-tech industries in the US largely 
emanates from differences in industrial  
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As shown in Table I.2.1, in the US, high-tech industries account for a much larger share of both industrial 
value added and GDP than in the EU. In the EU, the industrial texture is more concentrated on medium-
high-tech, medium-low-tech and lowtech activities. Although not fully comparable with the ANBERD data 
used here to analyse the distribution of business R&D across sectors, data from the ‘2006 Industrial R&D 
Investment Scoreboard’ on the composition of corporate investment made by the largest R&D spending 
companies worldwide confirm the differences between the EU and the US. According to the Scoreboard, 
EU companies considered sector by sector appear to be as R&D intensive as their US 
counterparts(16).The deficit in private R&D spending is mostly due to differences in industry structure and 
the smaller size of the high-tech sectors. As illustrated in Figure I.2.5, 67 % of US corporate R&D 
investment is made by companies belonging to high R&D intensity sectors, compared to just 36 % for EU 
companies. Figure I.2.5 also illustrates how the ICT sector accounts for a large part of the difference in the 
sectoral composition of R&D investment by US and EU companies(17).  
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Figure I.2.6 shows both the R&D expenditure and the value added (as percentage of GDP) for each sub-
sector of the high-tech and mediumhigh- tech industries. Figure I.2.7 shows the R&D intensity of each 
individual sub-sector.The following observations can be made. The sector ‘Chemicals’ does not play a 
significant role in explaining differences between the EU and the US and the higher concentration of R&D 
in high-tech sectors in the US. This sector is equally large in both economies (somewhat bigger in the EU) 
and it is as R&D-intensive in the EU as in the US (even slightly more R&D-intensive in the EU). ‘Aircraft and 
spacecraft’ industries have equal R&D intensities on both sides of the Atlantic, but in the US this sector is 
almost twice as large as in the EU. It therefore contributes to the higher concentration of R&D in the high-
tech sector in the US, but only because of its larger size. The ‘ICT manufacturing industries’(18) largely 
explain the higher con - centration of R&D in the high-tech sectors in the US, by virtue both of their high 
R&D intensity and their larger size. ‘Office, accounting and computing machinery’ is much more R&D-
intensive in the US than in the EU, but is equally small in both economies. ‘Radio, television and 
communication equipment’ is slightly less R&D-intensive in the US, but this industrial sector is 60 % bigger 
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than in the EU. Finally, ‘Medical, precision and optical instruments’ is twice as R&D-intensive and almost 50 
% bigger in the US than in the EU.  
 
Two main conclusions can be drawn. First, it is clear that ICT manufa - cturing industries play a crucial role 
in explaining the R&D funding gap between the EU and the US, not only because they tend to be more 
R&Dintensive in the US, but also because of their larger size. To a much smaller extent, ‘Aircraft and 
spacecraft’ industries also contribute to the EU R&D deficit. Second, structural differences between the two 
economies (i.e. the larger share of both the ICT manufacturing industries and the ‘Aircraft and spacecraft’ 
industries in the industrial texture of the US) seem to be at least as important as the ‘intrinsic effect’ (i.e. 
sector-specific R&D intensities). Similarly, one can examine which sectors are responsible for the higher 
concentration of R&D expenditure in medium-high-tech sectors in the EU.  
 
The sector ‘Railroad and transport equipment’ does not play any significant role in the explanation of the 
differences: this sector is much more R&D-intensive in the US than in the EU, but it is equally very small in 
both economies. ‘Motor vehicles’ also plays a rather limited role: it is only slightly bigger and more R&D-
intensive in the EU. The major differences come from ‘Machinery and equipment’ and, to a lesser extent, 
‘Electrical machinery and apparatus’. These two sectors have similar R&D intensities in the EU and the US, 
but are twice as big in the EU as in the US.  
 
Here again, structural differences and the larger size of sectors seem to account for the largest part of the 
differences between the EU and the US.  
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R&D intensity in Europe: large disparities and limited convergence 
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Declining government R&D budgets at EU level in spite 
of increased commitments by some Member States 
 
In 2005, the EU Government Budget Appropriations or Outlays for R&D (GBAORD) amounted to 1.56 % of 
general government expenditure (Figure II.1.18). Over the period 2001-2005, the R&D share of the 
government budget slightly decreased in EU-27, with an annual growth rate of -0.5 % on average over this 
period. Fifteen European countries have a GBAORD of 1-2 % of the government budget, with a cluster of 
countries in the 1.5-1.7 % range. All new Member States devoted less than 1.3 % of their budgets to R&D. 
Among old Member States, only Ireland, Belgium, Greece and Luxembourg have R&D shares below 1.3 % 
of the government budget. In many European countries, the share of the government budget allocated to 
R&D has evolved considerably since 2001. Spain committed a much larger part of its government budget to 
R&D in 2005 than in 2001, and is now first in the EU. At the other end of the scale, Slovakia and the United 
Kingdom significantly cut their public R&D budgets, as did France to a much lesser extent.  
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II.2 Human resources in Science and Technology 
 
Introduction 
 
R&D and other S&T activities are not possible without human resources. If the R&D expenditure target of 3 
% of GDP is to be achieved, ensuring there are sufficient human resources for research is a preliminary 
step in the right direction. To this end, the European Commission advocates increasing the proportion of 
researchers in the labour force from five to eight per thousand. This section first analyses investment in 
education and, more specifically, investment in tertiary education. This is followed by an assessment of the 
number of graduates from tertiary education and the participation of foreign students in tertiary education. 
Finally, we provide an overview of human resources in science and technology and of R&D personnel and 
researchers.  
 
Investment in education 
 
Education and in particular tertiary education, not only renews stocks of human capital but also promotes 
economic growth. Therefore, investment in education can be seen much more as an investment in future 
economic well-being rather than as an investment in individual success. Within the EU, total public 
expenditure on education in 2003 amounted to 5.17 % of GDP. Only 1.14 % of GDP was allocated to 
tertiary education. However, wide differences exist between the EU Member States, both at all levels of 
education and specifically at the tertiary level. In terms of public expenditure as a percentage of GDP on 
tertiary education, the Nordic countries have the highest shares, with Denmark at the top (2.50%), followed 
by Sweden (2.16 %) and Finland (2.05 %). Public expenditure on tertiary education also accounts for more 
than 2 % of GDP in Norway (2.32 %). Expenditure on educational institutions from public sources 
represented 4.88 % of GDP in EU-27 in 2003, compared with 0.63 % of GDP for expenditure from private 
sources. Among Member States, Malta and Cyprus were the only countries where expenditure on 
educational institutions from private sources was higher than 1 %.  
 
S&T labour Force 
 
In 2006, highly-qualified S&T workers represented 15.4 % of the EU-27 labour force.At the national level, 
they accounted for more than one fifth of the labour force in Belgium, Denmark, Luxembourg, the 
Netherlands, Finland and Sweden, as well as in Norway. As one might expect, highly R&D-intensive 
countries have the largest shares of core S&T workers in the total labour force.  
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Box 4: Researchers and human resources in science and technology 

 
According to the OECD Frascati Manual, researchers are professionals engaged in the conception or 
creation of new knowledge, products, processes, methods and systems and also in the management of the 
projects concerned. Researchers are classified in ISCO-88 Major Group 2 (sub-major groups 21, 22, 23, 
24), ‘Professionals’, and in ‘Research and Development Department Managers’ (ISCO-88, 1237).  Human 
resources in science and technology (HRST) comprise people who have successfully completed education 
at the third level in an S&T field of study (natural sciences, engineering and technology, medical sciences, 
agricultural sciences, social sciences and humanities – Canberra Manual, §71) and also people who, 
although not formally qualified in this way, are employed in an S&T occupation where such qualification is 
normally required (corresponding to professionals and technicians – ISCO-88 International Standard 
Classification of Occupations levels 2 and 3 and also certain managers, ISCO 121, 122 and 131). Human 
resources in science and technology – Core (HRSTC) comprise people who have successfully completed 
education at the third level in an S&T field of study and are employed in an S&T occupation. HRSTE refer 
to human resources educated in science and technology, but not necessarily employed in an S&T 
occupation.  
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The high-tech component of manufacturing industry 
At the EU level, 19 % of manufacturing value added is accounted for by high-tech industries. Ireland is at 
the top of the group, with more than half of manufacturing value added generated by high-tech industries 
(the industry sector of ‘chemicals’ – including pharmaceuticals – represents almost half of this). It is 
interesting to note that among the top performing countries there are countries with a relatively high overall 
share of manufacturing in their economic base (e.g. Ireland, Finland), as well as countries which are mainly 
service-based but have an important element of high-tech activity in their manufacturing (e.g. Belgium, the 
United Kingdom, the Netherlands, France). Conversely at the lower end of the range Luxembourg, as well 
as the southern European countries and the new Member States, are characterised by a weak presence of 
high-tech activities within their manufacturing industry. For Luxembourg and Greece, the low importance of 
manufacturing industry in the economy (10 % of total value added in both cases) should be borne in mind 
when considering these figures. For the other countries in this group, however, manufacturing industry 
represents a significant share (16-26 %) of the total economy and is primarily concentrated in medium-low-
tech and low-tech activities. This explains the relatively low shares of Austria and Italy, which have higher 
concentrations of manufacturing value added in medium-lowtech and low-tech industry. Finally, the 
unexceptional shares of Germany and Sweden are due to the fact that medium-high-tech activities very 
clearly dominate manufacturing activities.  
 
Manufacturing industry technology categories 
Definition: The four manufacturing industry technology categories are defined as follows (NACE codes are 
given in brackets):  
(1) High-tech: office machinery and computers (30), radio, television and communication equipment and 
apparatus (32), medical, precision and optical instruments, watches and clocks (33), aircraft and spacecraft 
(35.3), pharmaceuticals, medicinal chemicals and botanical products (24.4)  
(2) Medium-high-tech: machinery and equipment (29), electrical machinery and apparatus (31), motor 
vehicles, trailers and semi-trailers (34), other transport equipment (35), chemicals and chemical products 
excluding pharmaceuticals, medicinal chemicals and botanical products (24 excluding 24.4)  
(3) Medium-low-tech: coke, refined petroleum products and nuclear fuel (23), rubber and plastic products 
(25), non-metallic mineral products (26), basic metals (27), fabricated metal products except machinery and 
equipment (28), building and repairing of ships and boats (35.1)  
(4) Low-tech: food products and beverages (15), tobacco products (16), textiles (17), wearing apparel; 
dressing and dyeing of fur (18), tanning and dressing of leather; manufacture of luggage, handbags, 
saddlery and harness (19), wood and products of wood and cork, except furniture (20), pulp, paper and 
paper products (21), publishing, printing and reproduction of recorded media (22), furniture and other 
manufacturing (36), recycling (37).  
 
S&E graduates 
Definitions: Graduates are defined by the levels of education classified in ISCED 1997. In these Key 
Figures graduates include all tertiary degrees (ISCED 5a and 5b) and PhDs (ISCED 6). The S&E fields of 
study are: life sciences (ISC42), physical sciences (ISC44), mathematics and statistics (ISC46), computing 
(ISC48), engineering and engineering trades (ISC52), manufacturing and processing (ISC54), architecture 
and building (ISC58). Particularities: BE: data for the Flemish community exclude second qualifications. 
CY: Data exclude tertiary students graduating abroad. The fields of study in Cyprus are limited. EE: Data 
exclude master degrees (ISCED 5A). LU: Luxembourg does not have a complete university system; data 
refer only to ISCED 5B first degree. Sources: Eurostat. Classification: ISCED: International Standard 
Classification of Education (1997 version).  
 
High-Tech Knowledge intensive services 
Definitions: High-Tech knowledge intensive services are defined according to the Eurostat definition as: 
post and telecommunications, computer and related activities, research and development (i.e. NACE Rev.1 
codes 64, 72, 73). The output of knowledge intensive high-tech services is defined as the value added of 
knowledge intensive services. Total output is defined as total gross value added at basic prices according 
to the National Accounts definition. Sources: Eurostat (SBS, CLFS and National Accounts), OECD 
(Science, Technology and Industry Scoreboard). 
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R&D divided by value 

added 

  
 ISIC Rev. 

3 
Aggregate 
intensity2 

Median 
intensity 

High-technology industries       
Aircraft and spacecraft 353 29,1       27,5       
Pharmaceuticals 2423 22,3      25,8       
Office, accounting and computing machinery 30 25,8       15,1       
Radio, TV and communciations equipment 32 17,9       22,4       
Medical, precision and optical instruments 33 24,6       11,9       
       
Medium-high-technology industries      
Electrical machinery and apparatus, n.e.c. 31 9,1       6,7       
Motor vehicles, trailers and semi-trailers 34 13,3       11,7       

Chemicals excluding pharmaceuticals 
24 excl. 

2423 8,3       7,1       

Railroad equipment and transport equipment, n.e.c. 
352 + 

359 8,7       7,9       
Machinery and equipment, n.e.c. 29 5,8       5,3       
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Medium-low-technology industries      
Building and repairing of ships and boats 351 3,1       2,9       
Rubber and plastics products 25 2,7       3,0       
Coke, refined petroleum products and nuclear fuel 23 1,9       2,7       
Other non-metallic mineral products 26 1,9       1,3       
Basic metals and fabricated metal products 27-28 1,6       1,4      
       
Low-technology industries      
Manufacturing, n.e.c.; Recycling 36-37 1,3       1,2       
Wood, pulp, paper, paper products, printing and publishing 20-22 1,0       0,3       
Food products, beverages and tobacco 15-16 1,1       1,0 
Textiles, textile products, leather and footwear 17-19 0,8       1,0       
       
Total manufacturing  15-37 7,2       6,5       

 
Source: OECD, STI Scoreboard 2003 
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Average annual 

growth rate 
Technology intensity 

Pharmaceuticals 11,2 High-technology 
Radio, TV, Comm. 10,2 High-technology 
Computers 7,2 High-technology 
Electrical machinery 6,9 Medium-high-technology 
Scientific instruments 6,5 High-technology 
Aircraft 6,3 High-technology 
Petrol refining 5,3 Medium-low-technology 
Motor vehicles 5,3 Medium-high-technology 
Other manufacturing 5,1 Low-technology 
Total manufacturing 5,0  
Other transport 4,7 Medium-high-technology 
Rubber, plastics 4,7 Medium-low-technology 
Chemicals 4,6 Medium-high-technology 
Metal products 4,0 Medium-low-technology 
Machinery, equipment 3,7 Medium-high-technology 
Shipbuilding 3,6 Medium-low-technology 
Wood 3,4 Low-technology 
Paper, printing 2,9 Low-technology 
Textiles, clothing 2,8 Low-technology 
Non-metallic mineral 2,7 Medium-low-technology 
Basic metals 2,5 Medium-low-technology 
Food, drink, tobacco 2,0 Low-technology 

Source: OECD, Growth of OECD manufacturing trade by industry and technology intensity, 1992-2001,  STI Scoreboard 2003 
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NOTA: Il tasso di crescita del commercio mondiale è molto elevato in diversi settori a media tecnologia (come “electrical 

machinery”) e persino a bassa tecnologia (“Other manufacturing”). 

Table 1: 

OECD Total - Composition of manufacturing exports of goods 

 2000 2001 2002 2003 2004 2005 2006 2007 2008 

High-technology manufactures 27,0 26,2 25,4 24,5 24,4 24,2 24,2 22,5 21,7 

Medium-high technology manufactures 39,9 40,2 41,1 41,6 41,8 41,6 41,1 44,2 43,5 

Medium-low technology manufactures 14,9 14,9 14,8 15,4 16,3 17,3 18,5 19,6 21,1 

Low technology manufactures 17,9 18,4 18,3 18,1 17,2 16,7 15,9 15,8 15,8 

Source: OECD STAN Indicators ed. 2009 www.oecd.org/sti/stan/indicators/ 
 

Some key figures highlight the importance of medium technology sectors for the European economy. In fact, 

while innovation policies mainly focus on the development of high technologies and R&D investments, medium 

technology manufacturing sectors represent the largest component (64,6%) in the trade of OECD countries in 

2008 and their share has continuously increased from 53,8% in 2000, while both the share of low technology and 

that of high technology products have respectively decreased from 17,9% to 15,8% and from 27,0% to 21,7% in 

the same period. The positive performance of the medium technology sector is especially determined by the large 

increase of the share the medium-low technology sectors. 
 

NOTA: Il commercio di prodotti High-Tech rappresenta circa un quinto del commercio mondiale e la sua 

crescita sembra essersi fermata. Più della metà del commercio mondiale avviene nella classe di prodotti a media 

tecnologia. 

 

NOTA: I flussi commerciali di prodotti ICT sono cresciuti negli anni recenti in misura molto minore rispetto ad 

altri prodotti industriali. Questa evoluzione della domanda internazionale è certamente collegata allo scoppio 
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della bolla speculativa e ai sovra-investimenti in ICT oltre che alla domanda crescente di paesi a rapido sviluppo 

come la Cina 
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Chapter 3 - Indicator: 2 OECD manufacturing trade by technology intensity, 1997-2007  

Version 1 - Last updated: 21-Sep-2009 

 
Chapter 3 - Indicator: 2 
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The competitiveness of the European economy in medium-tech industries 

 

 
Within the medium technology manufacturing sectors, the machinery and transport equipment sector is the most important component. Exports of 

machinery and transport equipment of the European Union are 3.7 time the exports of United States and 4.6 time the exports of China. Moreover, the 

trade balance of European Union in machinery and transport equipment is highly positive and it is still twice as high as of China, but lower than that of 

Japan.  
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Chapter 3 - Indicator: 2 Share of high and medium-high-technologies in manufacturing exports, 2007 

Version 1 - Last updated: 21-Sep-2009 
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Chapter 3 - Indicator: 2 Growth of high- and medium-high-technology exports, 1997-2007  

Version 1 - Last updated: 21-Sep-2009    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Nota: La percentuale dei prodotti ad alta tecnologia sul totale delle esportazioni è un indicatore inappropriato di 

capacità innovativa. Infatti, percentuali molto elevate possono essere riscontrate non solo per Giappone e US ma 

anche per Messico e Ungheria, che superano paesi come la Svezia e la Finlandia. 
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Variable Composition of manufacturing exports of goods 

Industry 

C15T37 
MANUFACTURING 

HITECH High-
technology 
manufactures 

MHTECH Medium-high 
technology 
manufactures 

MLTECH Medium-low 
technology 
manufactures 

LOTECH Low 
technology 
manufactures 

Time 2008 

 
Country             

Ireland     100               49,01                 34,46                   3,63                 12,89  

Switzerland     100               44,04                 31,65                 10,93                 13,38  

Hungary     100               30,96                 45,88                 12,98                 11,08  

United States     100               30,75                 43,41                 16,16                 13,32  

Mexico     100               30,17                 44,43                 14,01                 11,38  

Korea     100               29,14                 34,32                 31,44                   5,10  

NAFTA     100               27,61                 42,62                 18,00                 14,24  

United Kingdom     100               26,37                 46,87                 19,84                 14,76  

Netherlands     100               25,76                 29,84                 24,21                 20,19  

France     100               22,87                 45,21                 18,78                 18,91  

OECD Total     100               21,71                 43,48                 21,15                 15,77  

G7 countries     100               21,56                 47,29                 19,23                 14,22  

STAN country list     100               21,45                 44,40                 20,26                 16,19  

Japan     100               21,29                 55,75                 19,50                   3,45  

Finland     100               19,77                 32,80                 25,80                 21,63  

Slovak Republic     100               19,57                 42,65                 24,75                 13,36  

Czech Republic     100               19,40                 44,94                 20,94                 14,72  

European Union 14     100               19,33                 44,45                 20,66                 18,41  

European Union 19     100               19,23                 44,25                 20,85                 18,28  

Sweden     100               19,02                 37,38                 23,57                 20,03  

Germany     100               18,40                 51,10                 17,67                 13,38  

Belgium     100               18,22                 52,33                 23,27                 18,35  
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Denmark     100               17,48                 31,84                 17,87                 32,82  

Canada     100               13,61                 38,19                 28,17                 20,02  

Austria     100               12,55                 46,00                 23,56                 21,76  

Greece     100               11,95                 18,34                 39,60                 30,11  

Australia     100               11,52                 20,81                 46,61                 25,34  

Norway     100               11,00                 24,82                 49,98                 14,20  

Iceland     100               10,54                   5,33                 46,72                 37,42  

Portugal     100               10,35                 30,92                 23,60                 34,58  

Spain     100               10,19                 43,34                 24,86                 21,61  

Poland     100                 9,99                 39,78                 26,26                 23,96  

Italy     100                 9,34                 41,64                 24,53                 24,97  

Luxembourg     100                 6,83                 23,18                 51,72                 17,95  

New Zealand     100                 5,50                 11,28                 11,73                 71,49  

Turkey     100                 3,16                 30,60                 38,10                 28,14  

 

 

 


