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FOREWORD

This document has been prepared for the 2004 meeting of the Committee for Scientific and
Technological Policy (CSTP) at Ministerial level and mainly draws on databases, indicators and
methodology developed by the CSTP’s Working Party of National Experts on Science and Technology
Indicators (NESTI), and compiled by the Directorate for Science, Technology and Industry (DSTI). It
presents a wide selection of the most policy-relevant and internationally comparable indicators
currently available in the field of science and technology.

The S&T Statistical Compendium 2004 looks at the state of science and technology in the OECD across
four broad dimensions:

e Section A: Innovation and R&D.

¢ Section B: Human Resources in Science and Technology (HRST).
e Section C: Patents.

¢ Section D: Other areas (ICT, globalisation, industrial structure).

Many of these indicators are drawn from or are updates to the Science, Technology and Industry
Scoreboard 2003 (www.oecd.org/sti/scoreboard) which also includes more detailed methodological explanations
and notes. Member country rankings should be interpreted with caution when absolute differences are
small since data are subject to ongoing revisions.

In addition to well-established S&T data, this report presents a wide range of recently developed
indicators in the areas of patents and human resources in science and technology (including data drawn
from the work of the Education Directorate). Patent indicators are mainly drawn from the work
conducted within the framework of the OECD Patent Project (www.oecd.org/sti/ipr-statistics). The HRST
indicators include, among others, labour force participation of university graduates, growth of scientific
and technical occupations and international mobility of students and scientists and engineers.

This compendium includes a number of experimental indicators in areas such as biotechnology,
nanotechnology and the international mobility of human resources for SET. While these indicators do
not benefit from the decades of experience that other S&T indicators enjoy, such as RED, they are
included to give policy makers some indication of trends in areas high on the policy agenda as well as
current developmental work being undertaken by NESTI. These indicators should be used with an
appreciation of their limitations given their early stage of development.

© OECD 2004
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Innovation and R&D

A.4. R&D expenditure by type and growth by source of financing

Breakdown of R&D expenditure by type of research Breakdown of GERD growth by source of financing
As a percentage of GDP, 2001 or latest available year Average annual growth rate in percentage,
1995-2001 or closest available years
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Source: OECD, R&D database, November 2003.

There is evidence that innovation efforts draw increasingly on basic research, notably in new
areas such as biotechnology and ICT. In OECD countries for which data are available, the ratio of
basic research to GDP varies between 0.1% and 0.7%, or 10-40% of gross domestic expenditure on
R&ED (GERD). In the United States, this ratio increased from 0.4% to 0.6% in the second half of
the 1990s, mainly owing to increasing efforts by the business enterprise sector. In countries with
high R&ED intensity (except Switzerland), basic research usually accounts for one-fifth or less of
total RED.

In Mexico, Portugal, Poland and Hungary, the ratio of basic research to GDP is low compared with
other OECD countries, but their basic research expenditure relative to total RED expenditure is
among the highest of all OECD countries. This is due to high shares of the government and higher
education sectors which perform the bulk of basic research in total GERD.

In most OECD countries, the growth of GERD during the second half of the 1990s was largely driven
by increasing funding by business enterprise. In countries with lower R&ED intensities, government-
funded R&D played an equally important role. In a small number of OECD countries, funds from
abroad were also significant contributors (e.g. Iceland, Austria, Canada, Greece).

© OECD 2004
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A.5. Business R&D

Growth of business R&D
Average annual growth rate in percentage, 1995-2002
or closest available years

Business enterprise R&D intensity
R&D expenditure as a percentage of value added in industry,
2002 or latest available year
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Source: OECD, MSTI database, November 2003.

The business enterprise sector accounts for the bulk of RED activity in OECD countries in terms of
both performance and funding. In 2001, R&D performed by the business sector reached USD
440 billion (current PPP), or close to 70% of total RED.

Business R&D intensity is well above the OECD average (2.2%) in all Nordic countries except Norway,
and particularly in Sweden (5.2%) and Finland (3.6%). Iceland has enjoyed a large increase in
business R&ED intensity since 1995 (2 percentage points).

In the OECD area, RED performed by the business sector has increased steadily over the past two
decades. However, the pace of growth has picked up since the mid-1990s, mostly owing to business
R&D in the United States, which increased by 3.9% a year between 1995 and 2002, and the European
Union, where it grew by 4.6% annually between 1995 and 2001. Between 1995 and 2001, OECD-area
business enterprise expenditure on R&D grew by around USD 100 billion (1995 PPP). The United
States accounted for almost one-half of this growth and the EU for less than a quarter.

Provisional figures for 2002 show a decline in business sector R&D with respect to 2001 in most of the
large OECD economies for which data are available: —4.1% in the United States, —1.0% in Germany,
—1.8% in France, and —7.0% in Canada

Over the second half of the 1990s, annual average growth rates for business enterprise R&D were
highest in Iceland, Turkey, Mexico and Portugal. Only the Slovak Republic experienced a significant
decline in business R&D spending during the period.

© OECD 2004
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A.6. R&D performed by the higher education and government sectors

R&D expenditure by sector of performance Trends in R&D expenditure in the higher
As a percentage of GDP, 2002 or latest available year education sector
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Source: OECD, R&D and MSTI databases, November 2003.

e The higher education sector performs about 17% of total domestic R&ED in the OECD area (see A.3).
This represents about 0.4% of GDP. Sweden, Finland and Canada had the highest shares of GDP for
R&D by this sector at more than 0.6%. The corresponding shares for the Slovak Republic and Mexico
were less than 0.2%.

¢ In the OECD area, R&ED performed by the higher education sector increased steadily over the 1990s
(as a share of GDP), with a slowdown in the mid-1990s. Since then, it has increased slightly relative to
GDP in the European Union and the United States and has increased significantly in Japan (where
GDP has grown little).

¢ The government sector accounts for one-tenth of total RED performed in the OECD area. However, it
conducts one-third or more in Mexico, New Zealand, and Hungary.

e Government performance of R&ED declined until 2000 reaching 0.23% of GDP, compared to 0.31%
in 1985. It dropped in France, Italy, the United Kingdom and the United States, owing to a decrease
in defence spending and transfers of public agencies to the private sector. Japan is the only large
OECD country where R&D performed by the government sector increased between 1991 and 2001,
from 0.22% to 0.29% of GDP.

© OECD 2004
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A.7. Government RED budgets

Defence and civil R&D budgets
Government budget appropriations or outlays for R&D (GBAORD)
as a percentage of GDP, 2002 or latest available year
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Growth of government R&D budgets
Annual average growth rate (%) of GBOARD, 1995-2003,
or closest available years
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Source: OECD, R&D database, November 2003.

¢ The ratio of government budget appropriations or outlays for RED (GBAORD) to GDP varies widely
from less than 0.3% in Luxembourg, Greece and Mexico, to more than 1% in Iceland, France and
Finland.

e Defence-related RED usually accounts for a small share of GBAORD (less than 10%), the exceptions
being France, the United Kingdom and Spain (between 25 and 40%), and the United States where
defence R&D accounts for more than half (or 0.52% of GDP).

e During the second half of the 1990s, GBAORD has grown in real terms in all but three OECD
countries. Growth has been particularly strong in some countries which have relatively low levels
(e.g. Luxembourg, Ireland, Mexico), as well as in others in which GBOARD accounts for a significant
share of GDP (e.g. United States, Korea, Sweden).

© OECD 2004
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A.8. Tax treatment of R&D

Rate of tax subsidies for USD 1 of R&D
Large firms, 2001

Change in the rate of tax subsidies
for USD 1 of R&D
Large firms, 1995-2001
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Source: OECD, STI/EAS Division, November 2003.

¢ Most OECD countries have special tax treatment for RED expenditures, such as immediate write-off
of current RED expenditures (all countries) and various types of tax relief such as tax credits
(11 countries in 2001) or allowances against taxable income (six countries in 2001).

¢ As a policy instrument, tax relief is on the rise in OECD countries. These schemes resulted in tax
subsidies for R&ED in 13 OECD countries in 2001 for large firms and in 15 for small firms. The United
Kingdom and Norway have recently introduced such schemes.

e While tax subsidies for R&D (for large firms) increased significantly between 1995 and 2001 in ten
countries, they decreased slightly in three.

¢ Depending on the country, tax relief can be “flat rate” (e.g. on the amount of RED, as in Canada) or
“incremental” (taking account of the difference between current RED and a past reference point, as in
the United States). Certain countries (e.g. Spain) have both.

¢ In ten countries, small firms or start-ups benefit from special treatment, such as higher rates or cash
refunds (for firms not subject to tax). Spain, Portugal and Australia provide the highest subsidies for
large firms; Italy, Spain and the Netherlands are the most generous to small firms.

15
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Gross domestic expenditure on R&D
As a percentage of GDP, 2002 or latest available year

Israel

A.9. R&D in non-OECD economies

Evolution of gross domestic expenditure on R&D
Average annual growth rate, 1993-2002 or closest available years
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Source: OECD, MSTI database, November 2003; Eurostat, NewCronos database, November 2003; and OECD, based on national sources.

Non-OECD economies account for a growing share of the world’s RED. When combined with that of
OECD countries, the non-OECD economies included here accounted for 17% of RED expenditure
in 2001, and probably for more than 18% in 2002, a share that is expected to increase in coming years.

In 2002, Israel allocated 4.7% of GDP to R&ED (excluding R&ED for defence), more than Sweden, which
has the highest RED intensity in the OECD area, at 4.3% (in 2001).

R&ED expenditure in China has grown rapidly over the past decade and in 2002 reached USD
72 billion (current PPP), placing it behind the United States (USD 285 billion in 2003) and Japan
(USD 104 billion in 2001), but ahead of Germany (USD 55 billion). In 2000-01, India is estimated to
have spent almost USD 20 billion on R&D, which puts it among the top ten worldwide. When
compared with OECD countries, Brazil, the Russian Federation and Chinese Taipei rank below the
G7 and Korea in terms of R&ED expenditure, but ahead of all others.

In most of Central and Eastern Europe and South America, R&ED intensity is below 1%, far below
the OECD average. Except for Russia and Brazil, their absolute levels of R&ED expenditure are
also low.

From 1993 to 2002, the three Asian economies for which calculations are possible and the three Baltic
states have experienced high average annual growth of RED expenditure (in constant 1995 USD PPP).
Slovenia and Russia have had growth rates around the OECD average, while the Latin American
economies, Bulgaria and Romania were subject to low or negative growth.

© OECD 2004
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A.10. Industry-science relations

20
o/O

Business-funded R&D in the higher education (HE) Science linkages
and government (GOV) sectors Average number of scientific articles cited per patent granted
As a percentage of total R&D performed in the sectors, in the United States, average for the period 1995-2002
2001 or latest available year
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Source: OECD, R&D database; CHI Research, November 2003.

Co-operation between firms and other actors in science and innovation systems takes many forms
and is often difficult to quantify.

Direct financial flows are one example: business enterprise has been funding a growing share of R&ED
performed in the higher education and government sectors, averaging 5.2% in the OECD area in 2001
(and 6.5% in the EU). Despite the increase in many countries, these flows only account for a modest
share (less than 5%) in most large OECD economies.

A second indicator which can be used to measure the relative importance of industry-science
relations is the number of “science linkages”. The large increase of science linkages over the second
half of the 1990s can by explained by a combination of factors. Firstly, the growing use of electronic
databases of scientific publications which has increased the relative ease of citing (while the
incentives to do so have also grown). Secondly, the overall growth of science-based industries (in
which such citations are more prevalent) has also resulted in an increasing number of citations,
notably in biotechnology. Finally, the uneven growth across countries suggests that these linkages
are playing a relatively more important role in some economies, particularly in Central and Northern
Europe as well as in North America.

© OECD 2004
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A.11. Venture capital

Investment in venture capital
By stage, as a percentage of GDP, 1998-2001

Share of high-tech sectors in venture capital

As a percentage of total venture capital, 1998-2001
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Source: OECD, based on data from EVCA, NVCA, CVCA and Asian Venture Capital Journal, 2003.

¢ Relative to GDP, venture capital investment is quite small, but it is a major source of funding for new

technology-based firms. It plays a crucial role in promoting the radical innovations often developed
by such firms.

Over 1998-2001, the United States and Iceland had the largest venture capital investment as a share
of GDP, at nearly 0.5%. Other OECD countries had substantially less. About one-third of venture
capital goes to firms in their early stages and two-thirds to those in the expansion stage. In Finland,
Ireland and Switzerland, half is attributed to firms in early stages.

High-technology firms attract half of OECD venture capital investment, but disparities among
countries are large. In Canada and Ireland, they receive more than 80% of total venture capital, but
in Australia and Japan they account for less than a quarter. In the United States, they attract over
half of venture capital, of which about half goes to the communications industry. In Canada and
Ireland, investment tends to focus on IT firms, while in central European countries and Italy
communications firms attract most of the investment. In Denmark, health and biotechnology firms
account for over 25% of total venture capital investment and in Canada and Hungary for almost 20%
of the total.

© OECD 2004
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A.12. Biotechnology

Biotechnology venture capital
Per million units of GDP, 2001
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Source: OECD, Venture Capital and Patent databases, 2003.

Biotechnology patents

As a percentage of total patents at the EPO, 2000
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¢ Although the field of biotechnology has grown markedly owing to scientific advances in areas such as
genomics and genetic engineering, internationally comparable data remain scarce.

e Venture capital is important for biotechnology firms, which often have high RED expenditure and
limited revenues for several years. Canada and the United States are the countries in which the

largest shares of venture capital go to biotechnology (more than 0.03% of GDP in 2001).

¢ Biotechnology patent applications at the European Patent Office (EPO) increased significant during
the 1990s. Between 1991 and 2000, such applications at the EPO increased by 10.2% a year compared
with 6.6% for the total patents.

e The ratio of biotechnology patents to total patents is far higher in the United States than in the
European Union and Japan. However, Denmark has the highest such ratio, followed by the Slovak
Republic and Canada: in these countries, around one in ten patents is related to biotechnology.

© OECD 2004
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A.13. Nanotechnology

Estimated government R&D spending on nanotechnology Other countries
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Source: European Commission; Institute for Scientific Information (ISI) and Centre for Science and Technology Studies (CWTS).

¢ In recent years, nanotechnology, the science of the very small, has been high on the policy agenda of
many countries around the world. Because of its promising economic potential, it has become a
target for increased R&D. Indeed, over 30 countries have established R&ED programmes in
nanotechnology.

e Although it is difficult to estimate government R&D funding precisely owing to the lack of an agreed
definition of nanotechnology and the inclusion of nanotechnology-related R&D in many broader
research activities such as biotechnology and materials, available figures show that between 1997
and 2000, government R&D funding for nanotechnology grew from approximately USD 114.4 million
to more than USD 210.5 million in the European Union, from USD 102.4 million to USD 293 million in
the United States and from USD 93.5 million to USD 189.9 million in Japan.

e Related to the rise in governmental R&ED spending is an increase in scientific output, as measured by
the number of scientific publications in this area, which increased from 10575 in 1997 to
15 667 in 2000. Over the period, scientific output was largely dominated by the United States, Japan
and Germany, followed by France, the United Kingdom and Italy.

20
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B. HUMAN RESOURCES IN SCIENCE AND TECHNOLOGY

On average in 2001, 30% of the OECD population at the typical age of graduation completed a
university degree. Flows of graduates are dominated by people earning degrees in social sciences, law,
business or humanities. Science and engineering (S&E) degrees represent only 22% of total degrees
awarded in OECD countries, 27% in the EU and 16% in the United States. Although more women get
university degrees than men, they remain under-represented in S&E fields accounting for around one-
third of total SGE degrees delivered in most OECD countries. Women are also under-represented at
doctorate level, receiving between one-third and one-half of total PhDs.

Large investments in education over the past decades have led to a general rise in the educational
attainment of the employed population. Employment of tertiary-level graduates grows at a pace of 2% to
6% a year, substantially faster than aggregate employment growth. Professional and technical workers
represent between 20% and 35% of total employment in most OECD countries, and over 35% in Sweden,
Switzerland, Australia and Denmark. In 2000, approximately 3.4 million persons in the OECD area were
devoting their time to research and development and approximately two-thirds of these were engaged in
the business sector. In 2002, China had the second highest number of researchers in the world (811 000),
behind the United States (1.3 million in 1999), but ahead of Japan (676 000 in 2001) and Russia (492 000).
Among the major OECD regions, Japan has the highest number of researchers relative to total
employment (10.2 per thousand), followed by the United States (8.6) and the European Union (5.9).

Labour force participation of women is lower than that of men in all countries, particularly in Turkey,
Japan, Korea and Mexico. In the OECD area, the rapid growth of professional and technical occupations
owes however more to the rapid increase of women than that of men. Nevertheless, women in research
activities represent only 25% to 35% of total researchers, and women researchers are principally found in
the higher education sector. Their participation is particularly low in industry and this uneven
distribution across sectors has an impact on the very low overall participation of women.

The number of foreign students enrolled in tertiary education abroad has doubled in 20 years and
is growing more rapidly than overall enrolment in tertiary education. Foreign students represent more
than a third of PhD enrolments in Switzerland, Belgium and the United Kingdom and 27% in the United
States. In absolute numbers however, the United States has far more foreign PhD students than other
OECD countries, with around 79 000. The United Kingdom follows with some 25 000. In 2001, 36% of SGE
doctorates in the United States were awarded to foreign citizens. Among these a little more than a
quarter went to Chinese citizens, 9% to Koreans or Indians, 6% to citizens from Chinese Taipei and the
rest to foreigners from a wide diversity of countries. SEE doctorates granted to non-US OECD citizens in
the United States represent on average 1% or 2% of those delivered in the origin country.

In the United States, the largest number of non-US scientists and engineers with SGE doctorates
originating from the OECD area come from the United Kingdom and Canada; relatively few are from
Germany and Japan. The main foreign contributors to the SGE workforce in the United States are from
non-OECD countries: there are three times as many foreign scientists from China and twice as many
from India as from the United Kingdom. In 2002 in the European Union countries, the relative share of
non-national human resources in science and technology is between 3% and 3.5%, with Belgium,
Luxembourg, Austria and the United Kingdom having high shares.
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B.1. Tertiary education

Persons aged 15-64 with tertiary-level education
As a percentage of the population, 2002
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Source: OECD, Educational Attainment and Education databases, November 2003.

¢ Educational attainment is the most commonly used proxy for human capital. The data presented
here refer to the population as a whole; the educational attainment of employed population is
examined in B.6.

¢ In the OECD area, 23% of the population aged 15-64 has completed tertiary-level education. The
share is much higher in Japan (36%) and the United States (32%) than in the European Union (19%). It
exceeds 25% in Canada, Sweden, Finland, Norway and Australia. In contrast, it is below 15% in
southern, Central and Eastern Europe (Austria, Hungary, the Czech Republic, Poland, the Slovak
Republic, Italy, Portugal and Turkey).

¢ Expenditure per student for tertiary-level education varies by a factor of six between Poland and the
United States. Expenditure per student is highest in the United States (USD 20 358 in purchasing
power parities — PPP) and in Switzerland (USD 18 450 in PPP), more than 1.5 times the OECD average
(USD 11 109 in PPP). Expenditure per student in southern, central and eastern European countries as
well as in Mexico is less than half the OECD average.
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B.2. Flows of university graduates

Graduation rates at PhD level
PhD graduates as a percentage of the population
of the typical graduation age by gender, 2001
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Flows of university graduates are an indicator of a country’s ability to supply the labour market
with highly skilled workers and increase its potential for producing and diffusing advanced
knowledge. In 2001, the overall PhD graduation rate (persons receiving a PhD degree as a
percentage of the population of the typical graduation age) was between 0.75% and 1.5% in half
of all OECD countries. In the vast majority of countries, women accounted for between one-third
and one-half of all PhDs.

One out of three students university students graduates in social sciences, law or business and the
next most important fields are humanities, arts and education. S&E degrees represent 21.8% of total
degrees awarded in OECD countries, 27.1% in the EU and 15.9% in the United States.

Concerns have been raised about the insufficient presence of women in higher education,
particularly with regard to scientific studies. In most countries, women account for around one-third
of total S&E degrees with the highest shares in Ireland, New Zealand and Iceland (around 40%), and
the lowest in Japan, the Netherlands and Switzerland (less than 20%).
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B.3. Foreign PhD students

Foreign PhD students

As a percentage of total enrolment, 2001 Number by host country, 2001
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e International mobility of PhD students is an indicator of the internationalisation of both the higher

education sector and the research system. In absolute numbers, the United States receives many
more foreign PhD students than other OECD countries, with around 79 000 in 2001. The United
Kingdom follows with some 26 000. The language used in the country plays a role in the choice of
destination, notably for English-speaking countries, but also for Spain, which receives many students
from Central and South America. However, a whole range of other factors plays a role in the choice of
destination such as geographical proximity, cultural or historical links, the existence of exchange
programmes (e.g. Erasmus) or scholarships, immigration policies or the quality of education.

In relative terms, the share of foreign students is highest in Switzerland, the United Kingdom and
Belgium, representing more than one-third of PhD enrolments. Most foreign PhD students are
enrolled in the social sciences, business and law or in arts and humanities. In Finland and
Switzerland, however, science and engineering programmes are chosen by 37% and 35%, respectively,
of foreign PhD students.

¢ With a few exceptions, 20% to 25% of PhD students enrolled in foreign universities originate from the

European Union. These shares reach 51% in Austria and 71% in Switzerland. European students also
represent 27% of foreign PhD students enrolled in New Zealand and 19% of those in Canada, but only
0.4% of those in Korea.
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B.4. Science and engineering doctorates awarded
to foreign citizens in the United States

Number of S&E doctorates awarded to foreign citizens in the United States
By citizenship or origin, 2001 By type of visa, 1985-2001
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e In 2001, 9 188 SGE doctorates or 36% were awarded to foreign citizens in the United States. Holders of
temporary visas represented 86% of these foreign doctorate recipients, while 14% held resident
status or a “green card”. The balance has changed in favour of temporary visitors over time since the
latter represented only 81% of total foreigners in 1985. However, at the time when the number of SGE
doctorates granted to foreign citizens reached a peak in 1996, the distribution was more balanced
towards “green card” holders who received one-third of S&E doctorates. Their number as well as
their share has decreased since.

e The number of S&E doctorates awarded to foreign citizens more than doubled over the
period 1985-1996 and the increase was particularly steady in the first half of the 1990s. A peak of
10 844 was reached in 1996, but the number of foreign citizens receiving SGE doctorates has been
decreasing since.

e Among S&E doctorates awarded to foreigners in the United States, a little more than a quarter went
to Chinese citizens, 9% to Koreans or Indians, 6% to citizens from Chinese Taipei and the rest to
foreigners from a wide diversity of countries. Asian students are therefore those who represent the
bulk of PhDs awarded to foreigners in the United States, although their numbers have diminished
over the decade in the case of India, Korea, Chinese Taipei and Hong Kong, China. S&E doctorates
granted to Koreans in the United States represent nevertheless 20% of those delivered in the country
of origin. This percentage reaches 25% in the case of Turkey but is only 1% or 2% in other OECD
countries.

)
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B.5. Labour force participation of university graduates

Participation rate of university graduates
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Source: OECD, Educational Attainment database, November 2003.
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¢ Looking at labour force participation is important in the context of ageing populations and skill
shortages. With the exception of Japan and Mexico, labour force participation of university graduates
is higher than that of the whole population. In one-third of OECD countries, more than 90% of
university graduates participate in the labour force. The shares are lowest (less than 80%) in Korea,

Japan and Mexico.

e Labour force participation of women is lower than that of men in all countries and reaches 90% or
more in only three countries: Iceland, Portugal and Sweden. In addition, differences across countries
in labour force participation are larger for women than they are for men. Countries where women'’s
participation is lowest, i.e. Turkey, Japan, Korea and Mexico, are also those for which the overall
labour force participation of university graduates is lagging behind other countries.
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B.6. Employment of tertiary-level graduates

Employment of tertiary-level graduates
As a percentage of total employment, 2002

Employment growth of tertiary-level graduates
Average annual growth rate, 1997-2002
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Source: OECD, Educational Attainment database, November 2003.

Large investments in education over the past decades have led to a general rise in the educational
attainment of the employed population. On average, 28.4% of employed persons in OECD
countries have a tertiary-level degree. However, the shares vary from 7.9% in Mexico to 42.6% in
Canada. Japan (38.9%) and the United States (37.9%) rank far ahead of the European Union (24.4%),
which also has large cross-country disparities. Finland (34.8%), Belgium (34.4%) and Sweden (32.5%)
score high; the Slovak Republic, the Czech Republic, Italy, Turkey, Portugal and Mexico remain
below 15%.

In recent years, growth in employment of tertiary-level graduates has ranged between 2% and 6% a
year. For the period 1997-2002, the OECD and EU averages are 3.5% and 3.6%, respectively. The
outsiders are Spain (9.0%) at the high end and Germany (0.7%) and the Netherlands (0.7% for 1998-2001)
at the low end. Except in Ireland and the Netherlands, total employment has increased much more
slowly (when it has not decreased) at 0.9% and 1.4% in the OECD area and the EU, respectively.

Tertiary-level employment growth owes more to women than to men because of their greater
propensity to graduate at the tertiary level. In most countries, however, there are still fewer women
than men in tertiary-level employment. They represent on average 45% of this population with
extremes in Portugal (61%) and Mexico (29%).
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B.7. Scientific and technical occupations

HRST occupations Growth of HRST occupations
As a percentage of total employment, 2002 Average annual growth rate, 1995-2002
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¢ As measured here, human resources in science and technology (HRST) encompass workers in

professional (e.g. engineers or medical doctors) and technical occupations. The definition goes far
beyond R&ED by including workers actively involved in the creation and diffusion of knowledge and
technological innovation. Professionals and technicians represent between 20% and 35% of total
employment in most OECD countries. Their share is over 35% in Sweden, Switzerland, Australia and
Denmark and below 20% in Greece, Korea, Japan and Portugal (data for Japan are, however, probably
underestimated).

Professional and technical occupations have grown at a much faster rate than overall employment
over 1995-2002. In Spain, Norway, Ireland, Iceland and Luxembourg, professional and technical
occupations grew by more than 5% a year. However, in Portugal, Hungary and Poland, employment of
professionals and technicians has decreased.

The rapid growth of these professions owes more to the rapid increase of women’s participation than
that of men. The share of women is at least equal to that of men in half of all OECD countries. It is
particularly high (more than 60%) in Hungary, Poland and the Slovak Republic and lowest in
Switzerland, the United Kingdom, Italy, Luxembourg and Korea.

The share of professionals is particularly high (i.e. over 17%) in Belgium, Australia, Sweden and the
Netherlands. The breakdown between professionals and technicians varies across countries, but
there are generally more technicians than professionals.
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B.8. International mobility

Non-US citizens from OECD countries with science Relative shares of non-national scientific
and engineering doctorates in the United States and technological employment in the European Union
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¢ In recent years, the international mobility of highly skilled workers has received increasing attention
from policy makers and the media. However, internationally comparable data on international flows
of scientists and researchers are scarce. For example, the above data on foreign scientists and
engineers (S&Es) only exist in the United States and thus provide only part of the picture of

international mobility.

¢ In the United States, the largest number of non-US scientists and engineers with SEE doctorates
originating from the OECD area come from the United Kingdom and Canada; relatively few are from
Germany and Japan. If non-OECD countries are taken into account, there are three times as many foreign

scientists from China and twice as many from India as from the United Kingdom in the United States.

¢ In 2002 in the European Union countries, the relative share of non-national human resources in science
and technology (HRST), as defined by people employed as professionals and technicians, was between
3% and 3.5%, but there are large differences among countries. As a percentage of national HRST,
Luxembourg employs by far the largest share (38%), in part because of a sizeable banking sector, a
small labour market and the presence of various EU institutions. Belgium also employs a relatively
large share: 7.5% for all occupational groups and 5.5% for HRST, again in part because of the presence of
various European institutions and the European headquarters of many multinationals. Austria and the
United Kingdom also have relatively high shares. In the United Kingdom, the relative share of non-

national HRST is higher than that of non-nationals for all occupational groups.
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B.9. R&D personnel

R&D personnel Women researchers
Per thousand total employment, 2001 or latest available year By sector of employment, as a percentage of total researchers,
2001 or latest available year
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e Total R&ED personnel encompasses all persons employed directly in RED activities and therefore

includes technicians and support staff in addition to researchers. RED personnel employment is
closely related to the amount of R&ED expenditure. It is most intensive in the Nordic countries with
Finland and Sweden having more than 15 per thousand employees contributing to R&D. In France
and Japan, 13.5 per thousand employees are also devoted to R&ED activities, which is well above the
EU average of 10.5 per thousand employees.

The participation of women in RED activities is increasingly gaining the attention of policy makers.
Women are indeed under-represented among researchers. Most countries for which data are
available show a percentage of women researchers comprised between 25% and 35%. Portugal is the
only country for which women researchers exceed 40% of total researchers, while at the other end,
Japan and Korea are characterised by a very low percentage of women (around 11%).

Women researchers are principally found in the higher education sector and their participation is
particularly low in the business sector, which in most countries concentrates the highest number of
researchers (see B.10). This uneven distribution of women across sectors has an impact on the very
low overall participation of women.
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B.10. Researchers

Researchers
Per thousand total employment, 2000 or latest available year
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In 2000, approximately 3.4 million researchers were devoting their time to research and development
(R&D) in the OECD area. This corresponds to about 6.5 researchers per thousand employees, a
significant increase from the 1995 level of 5.8 researchers per thousand. In 2000, approximately
2.1 million researchers (about 64% of the total) were engaged in the business sector in the OECD area.

Among the major OECD regions, Japan has the highest number of researchers relative to total
employment, followed by the United States and the European Union. Researcher's employment
intensity in Finland, Sweden, Japan and the United States is substantially above the OECD average.

Finland, the United States, Japan and Sweden are also the only countries where business researchers
in industry exceed six per thousand employees; in the large European economies, they are only
three or four per thousand employees. Mexico, Turkey, Portugal, Greece and Poland have a low
intensity of business researchers (fewer than one per thousand employees in industry). This is
mainly due to national characteristics: in these countries, the business sector plays a much smaller
role in the national innovation system than the higher education and government sectors.

Growth in the number of business researchers is most dynamic in smaller OECD economies such as
Portugal, Iceland and Mexico, where the number of business researchers increased by more than 15%
annually since 1995. Central and eastern European transition countries have been affected by a
reduction in numbers of business researchers in the 1990s, although the trend has reversed in the
Czech Republic and Hungary in the past few years. Italy is the only other OECD country where the
number of business researchers has decreased since 1995.
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B.11. Foreign scholars in the United States

Number of foreign scholars in the US

By country of origin, 1999-2000
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e In 2001-2002, universities in the United States received 86 015 foreign scholars (non-immigrant, non-

student academics) against 59 981 in 1993-1994. This represents an average annual growth of 4.6%.
In 1999-2000, 17.7% of these foreign scholars came from China, which was the main contributor far
ahead of other countries. A little more than a half of foreign scholars originated from OECD countries
and a quarter from the European Union.

Russia and Korea show both a high average annual growth (respectively 15.9% and 10.1%) of their
scholars in the United States and a high number per hundred university researchers in their home
country (respectively 10.6% and 13.3%). For most OECD countries, the number of scholars holding
temporary positions in universities of the United States represents 2% to 4% of university researchers
in their home country and this percentage was stable during the 1990s.

It is estimated that foreign scholars represent 30% to 40% of total university researchers in the United
States and that this percentage has grown over the period. For comparison, the percentage of foreign
researchers in the higher education sector is 5.0% in Portugal, 7.5% in France and 10.5% in Norway.
Switzerland, on the other hand, displays a similar pattern as the United States with around 35% of
foreign researchers in its universities.
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B.12. Researchers in non-OECD economies

Number of researchers Business enterprise researchers

Per thousand total employment, 2002 or latest available year As a percentage of total researchers,
2002 or latest available year
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Source: OECD, MSTI database, November 2003; Eurostat, NewCronos database, November 2003; and OECD, based on national sources.

Researchers in non-OECD economies accounted for almost one-third of the combined total of OECD
and non-OECD researchers presented in the graphs, which is much higher than their share in R&ED
expenditure (see A.9). This is explained by the fact that expenditure per researcher is considerably
lower in less developed countries (because of lower wages, less and cheaper support staff, less
expensive equipment, etc.).

In 2002, China had the second highest number of researchers in the world (811 000), behind the
United States (1.3 million in 1999), but ahead of Japan (676 000 in 2001) and Russia (492 000). As a
share of total employment, Singapore and Russia employed more researchers than the OECD
average, while India, Brazil and China were far below the average, owing to the size of their
populations and their pattern of development.

Russia suffered a decline of 21% in the number of researchers between 1994 and 1998, followed by a
slight recovery and a new drop in 2002.

In the more developed Asian economies and in China, as in the OECD area, the business enterprise
sector employs most researchers. In less developed non-OECD economies as in less developed
OECD countries, on the other hand, most R&D is performed by researchers in the government and
higher education sectors.
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C. PATENTS

Patents are exclusive rights issued by authorised bodies to inventors to make use of and exploit
their inventions for a limited period of time (generally 20 years). Patents are granted to firms,
individuals or other entities as long as the invention is novel, non-obvious and industrially applicable.
Patent documents are a rich source of information on the invention and include information on the
technical feature, inventors, history of the invention, etc.

Patent-based indicators reflect the inventive performance of countries, regions, firms, and other
aspects of the dynamics of the innovation process (co-operation in innovation, internationalisation of
technology, etc.). Patent indicators, along with other science and technology indicators, thus contribute
to our understanding of the innovation system and factors that support economic growth. For example,
using the address of the inventors, indicators are developed to monitor the level of internationalisation
and international collaboration of S&T activities.

In the last decade there has been a sharp increase in the level of patent activities across the world.
This reflects the growing importance of patents in the knowledge-based economy. Businesses and
research institutions are increasingly using patents to protect their inventions. More than
850 000 patent applications were filed in Europe, Japan and the United States in 2002, compared to
around 600 000 in 1992.

Although nearly all technology fields experienced growth in patenting over the 1990s, two
technology fields contributed substantially to the overall surge in patenting: biotechnology and ICT.
Between 1991 and 2000, biotechnology and ICT patent applications to the European Patent Office (EPO)
increased by 10.2% and 9.1% respectively, compared to 6.6% for total EPO patent applications.

The OECD triadic patent families (inventions protected at the EPO, the JPO and the USPTO) show
the existence of more than 42 000 patent families in 1999. The United States accounted for around
34.3%, followed by the European Union (31.7%) and Japan (26.7%).

Internationalisation of technology has increased over time as reflected in the increase in the share
of technology owned by firms of another country than the inventor’s country of residence. In the
late 1990s, an average of 14% of all inventions in any OECD country were owned or co-owned by a
foreign resident, compared to 10.7% in the early 1990s.

International co-operation (patents with co-inventions residing in different countries) tends to be
higher in smaller OECD countries, such as Luxembourg, Poland and the Slovak Republic. By late 1990s,
6.6% of patents were the result of international collaborative research, an increase of 2.5 percentage
points from the early 1990s level.

Korea and Japan are much less internationalised in terms of cross-border ownership of inventions
with few local inventions owned by foreigners and few owned inventions made abroad. They also have
a limited level of international collaboration in patenting activity.
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C.1. Trends in patent applications

Patent filings to the EPO, the JPO and USPTO
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Source: OECD, Patent database and EPO, JPO and USPTO annual reports, November 2003.

e The last decade has seen a huge surge in patent filings across the world. The surge in patent

activities reflects the growing importance of patents in the knowledge-based economy. Businesses
and research institutions are increasingly using patents to protect their inventions.

In 2002, the total number of patent applications in Europe, Japan and the United States amounted to
around 850 000, a 40% increase from the 1992 level. The high growth rate in patent applications is
largely driven by new (emerging) technologies such as ICT and biotechnology.

The growth rate of patent applications at the USPTO, which was as high as 9% per year at the end
of 1980s, slowed at the beginning of the 1990s and again reached a 10% annual growth rate at the end
of 1990s. Growth rate at the EPO were relatively high throughout the 1980s, stagnated in the first half
of the 90s and increased again during the second half of the 1990s (averaging 10% per year). Once the
JPO patent applications data are corrected for the change in law, JPO also appears to have
experienced a high growth rate, particularly in 1994 and 2000.

The latest available data (2002) show a decrease in the number of patent applications filed at the

EPO, the JPO and a slow down at the USPTO. This is partly explained by the reduction in business
R&ED expenditure and economic downturn in OECD countries.
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C.2. Evolution of patent filings to the EPO and the USPTO

EPO patent applications

Average annual growth rate, 1994-2000

USPTO patent grants

Average annual growth rate, 1994-1999
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e For the majority of the top 16 countries (selected here) the average annual growth rate of patent
applications to the EPO was high in the second half of the 1990s (1994-2000) relative to the
early 1990s (1991-93). The exceptions are Korea, Finland, Sweden and Belgium, where their
respective average annual growth rates of the early 1990s were higher than during the second half of
the 1990s.

¢ In contrast to the EPO, the opposite pattern is observed at the USPTO. For a majority of the top
16 countries, the average annual growth rates in the first half of the 1990s (1991-93) were higher than
those of the second half of the 1990s (1994-99). For the second half of 1990s, each country has a
higher average annual growth rate at the EPO than the USPTO. To a certain extent, this is due to
backlog of pending patent applications at the USPTO.

¢ Inventions originating from Korea and Israel increased rapidly during the 1990s: Korea and Israel had
the highest average annual growth rates of patenting at the EPO and the USPTO throughout
the 1990s.
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C.3. Triadic patent families

Share of countries in triadic patent families Triadic patent families
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¢ To improve the quality and international comparability of patent-based indicators, the OECD has

developed triadic patent families indicators (inventions protected at the European Patent Office, the
Japanese Patent Office and the US Patent and Trademark Office).

e In 1999, the total number of triadic patent families was estimated to be in excess of 42 000, a 41.5%

increase from the 1991 level. The United States accounted for 34.3% of the total, followed by the
European Union (31.7%) and Japan (26.7%).

e Between 1991 and 1999 the share of triadic patent families of Germany, the European Union, Korea

and Sweden increased, while the share of patent families of Japan and France decreased.

e When population is taken into account, the European Union (36) has a low triadic patent-to-

population ratio (patent propensity) in comparison with the United States (52) and Japan (89).
Switzerland (112) has the highest patent propensity, followed by Sweden (94), Japan (89), Finland
(76) and Germany (70). In contrast, China (0.1), Turkey (0.1), Mexico (0.1), and Poland (0.2) have a low
patent propensity.

Patent propensity has increased for all the countries (reported here) between 1991 and 1999.
Sweden, Finland and Israel are the three most notable examples where patent propensity increased
significantly during the 1990s.
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C.4. EPO patent applications

Intensity of EPO patent applications

Share of countries in EPO patent applications
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¢ In 2000, the total number of patent applications filed to the European Patent Office (EPO) amounted

to 106 730, a 78% increase from the 1991 level. Patent count is based on priority date (which is close
to invention date) and includes transferred Patent Co-operation Treaty applications data, thus the
latest available data is for 2000.

The European Union (EU) accounted for 46.2% of patent applications to the EPO, a share significantly
above that of the United States (26.4%) and Japan (19.4%). However, this share somewhat overstates
the EU’s inventive performance, as patents taken at the EPO primarily reflect EU countries’ domestic
market (“home advantage”).

To standardise for country size, patent applications are expressed relative to population. The patent-
to-population ratio (patent propensity) has increased for all the countries (reported here)
between 1991 and 2000. The differences in the propensity to patent of the three major OECD regions
are smaller than the differences observed for absolute patent numbers. Switzerland (364), Germany
(263), Finland (258) and Sweden (247) have a high propensity to patent.
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Triadic patent families (log)

C.5. Patent intensity

Triadic patent families and industry-financed R&D
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Industry-financed GERD (log)

e There is a (strong) positive correlation (R?2 = 0.95) between the average number of triadic patent
families and the average level of industry-financed research and development (R&D) during

the 1990s.

¢ Countries with a high level of R&D industry-financed R&D expenditure (such as the United States,
Japan, Germany and France) also have large numbers of triadic patent families. Eastern and southern
European countries in addition to Iceland have both a low level of industry-financed R&ED
expenditure and triadic patent families.

a0
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C.6. ICT patents

ICT patents at the EPO
Country share in total ICT patents, 2000
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Source: OECD, Patent database, November 2003.

¢ ICT-related patents have grown much more rapidly than overall patent applications at the European
Patent Office (EPO). Between 1991 and 2000, they increased by 9.1% a year, while total patent
applications grew by 6.6%.

¢ In 2000, the total number of ICT-related patent applications filed at the EPO amounted to 37 027. The
European Union accounted for 39% of the total ICT-related patents, significantly above the shares of
the United States (29%) and Japan (25%). For the EU, this is lower than its share in total patent
applications.

e Finland (57%), Israel (50%), Korea (49%) and the Netherlands (46%) have a high ratio of ICT-related
patents to total patents, compared to the OECD-wide average (35%). The Slovak Republic, Portugal,
the Czech Republic, Luxembourg and Turkey on the other hand have a low ICT-to-total-patent ratio
(less than 15%).

e For most countries, the 2000 ICT-to-total-patent ratio is higher than the 1991 ratio, in particular for
Finland and Sweden (these countries also have a high ICT-related R&ED expenditure).

]
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C.7. Cross-border ownership of inventions

Foreign ownership of domestic inventions
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Source: OECD, Patent database, November 2003.

As firms progressively relocate their production and research facilities abroad as part of their
internationalisation strategies, an increasing share of technology is owned by firms of a country that is
not the inventor’s country of residence.

On average, 14.3% of all inventions in any OECD country were owned or co-owned by a foreign
resident in 1999-2000, compared to 10.7% in 1991-92. Likewise, OECD countries owned around
14.6% of inventions made in a different country than the owner’s in 1999-2000, compared to 10.9%
in 1991-92.

Foreign ownership of domestic inventions is high in Poland, Luxembourg, the Russian Federation
and Mexico, where more than 60% of the patents filed to the European Patent Office (EPO) are owned
(or co-owned) by a foreign resident.

Domestic ownership of inventions made abroad is high in small open countries. For example, more
than 77% of all inventions owned by residents of Luxembourg were made abroad. This share is also
high in Switzerland (47%), Ireland (36%), the Netherlands (32%) and Canada (32%).

Japan and Korea are much less internationalised in terms of cross-border ownership of inventions
with few local inventions owned by foreigners and few owned inventions made abroad. This could
partly be explained by linguistic barriers, low penetration of foreign affiliates and geographical
distance from Europe and the United States.
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C.8. International co-operation

Percentage of patents with foreign co-inventors
1999-2000
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Source: OECD, Patent database, November 2003.

e The co-inventions of patents provide an indication of the level of international co-operation in
science and technology activities. In 1999-2000, 6.6% of OECD resident patents (filed at the
European Patent Office) were the result of international collaborative research, as compared with
4.1% in 1991-92.

¢ Internationalisation tends to be higher in smaller OECD countries. For example, 56% of patents with
an inventor from Luxembourg have also inventors from other countries. Poland (54%) and the Slovak
Republic (54%) also have a high share of patents with foreign co-inventors. This could partly be due
to the domestic pool of researchers being limited because of the size of the country, which implies
that researchers must look abroad for collaboration.

e When intra-EU co-operation is netted out, international collaboration in patenting is lower in the
European Union (7%) than the United States (11%). In Japan (3%), international co-operation in
science and technology is rather limited.

e For a majority of countries, the share of patents with foreign co-inventors is higher in the late 1990s

compared to the early 1990s. Notable exceptions are China, Portugal and Israel, which experienced a
sharp growth of their national SET capabilities in the 1990s. _43]
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D. OTHER AREAS

Science and innovation systems in OECD countries function within a broader context which
includes fundamental changes such as globalisation, the ICT revolution and structural shifts due to the
growth of technology-based (and knowledge-based) industries.

Although in many OECD countries RED activities are less internationalised than production, foreign
affiliates are playing an increasing role as more multinationals set up offshore R&D activities. Foreign
affiliates account for less than half of total business R&D in most countries, although this share is as high
as 70% in some countries such as Ireland and Hungary. In almost all countries, foreign affiliates have a
lower RED intensity than domestic firms.

The use of the Internet is growing in both businesses and households. More than three-quarters of
all firms (with 10 or more employees) in half of the OECD countries now have Internet access.
Broadband connections are an increasingly important indicator of Internet access across countries.
Korea leads by far in terms of broadband penetration, reaching more than 22 subscribers per
100 inhabitants in March 2003. Broadband has also diffused widely in households in Canada, the Nordic
countries, Belgium, the Netherlands and the United States.

High and medium-high technology industries (such as pharmaceuticals and electrical machinery)
accounted for 8.5% of total OECD value added in 2000, and knowledge-based “market” services for an
additional 19% (or 30% including health and education). These industries continue to be significant
drivers of growth in countries such as Ireland, Korea and Hungary.

Trade in high-technology goods, such as aircraft, computers, pharmaceuticals and scientific
instruments, accounted for over 25% of total trade in 2000 and 2001, up from less than 20% in the
early 1990s. If one also includes medium-high technology industries (such as electrical machinery,
automobiles, and chemicals), these types of goods account for almost two-thirds of total OECD
manufacturing exports. High-technology exports account for much of the increase in trade over the past
decade, growing significantly faster than manufacturing exports in all OECD countries.
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D.1. Internationalisation of manufacturing R&D

Share of affiliates under foreign control in total R&D intensity of foreign affiliates and firms controlled by
manufacturing R&D and turnover compiling countries
2001 or latest available year As a percentage of value added in industry,
2001 or latest available year
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Source: OECD, AFA database, November 2003.

¢ In many OECD countries, RED activities are less internationalised than production. This is changing

as more multinationals set up offshore R&D laboratories. Ideally, the presence of research-
performing foreign affiliates enables the host country to benefit from their technological and
organisational capabilities. However, the available data indicate that RED activities abroad consist
primarily of design and development to help the parent company establish a market presence in the
host country.

¢ The share of foreign affiliates in domestic industrial R&D varies widely across countries, ranging from

less than 5% in Japan to over 70% in Hungary and Ireland. These differences primarily reflect the
contribution of foreign affiliates to industrial activity. For instance, the share of foreign affiliates in
manufacturing production or turnover is high in Ireland and low in Japan. It is estimated that around
one-fifth of R&ED growth in the United States between 1996 and 2001 can be attributed to foreign
affiliates.

¢ The share of foreign affiliates in R&D reflects the size of their R&ED effort relative to that of domestic

firms. In Hungary and Ireland, for example, foreign affiliates carry out relatively more R&D than
national firms. In most other OECD countries, and particularly in Japan, the opposite is true.
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D.2. Access to the Internet

Business use of the Internet and Web sites

Percentage of firms with 10+ employees having access to the Internet,
2002 or latest available year

Broadband penetration rates
Subscribers per 100 inhabitants, March 2003
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Source: OECD, ICT database and Communications database; Eurostat, 2003.

¢ In many countries almost all enterprises with ten or more employees use the Internet. Frequent use
of the Internet is positively correlated with the number of enterprise Web sites in a country. In
Finland, Denmark and Sweden, two-thirds or more of all enterprises with ten or more employees
have Web sites.

¢ Digital subscriber lines (DSL), cable modems and other broadband connections are an increasingly
important indicator of Internet penetration, carrying telephony as well as large amounts of data.
Broadband has diffused most widely in Korea, Canada, the Nordic countries, Belgium, the
Netherlands and the United States.

e During 2002-2003, broadband access continued to increase at a rapid pace, both in countries with low
penetration (Ireland, Poland, Mexico), as well as in some which already enjoyed relatively high rates
(Netherlands, Iceland).

]
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D.3. Technology- and knowledge-intensive industries

Share of total gross value added, 2000 or latest available year
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Source: OECD, STAN and National Accounts databases, May 2003.

¢ All industries generate and/or exploit new technology and knowledge to some extent, but some are
more technology- and/or knowledge-intensive than others. To gauge the importance of technology
and knowledge, it is useful to focus on the leading producers of high-technology goods and on the
activities (including services) that are intensive users of high technology and/or have the relatively
highly skilled workforce necessary to benefit fully from technological innovations. Examples of high-
technology industries include pharmaceuticals and aircraft/spacecraft manufacturing, while
knowledge-intensive market services comprise, among others, finance and insurance, and post and
telecommunications.

e In 2000, high and medium-high technology manufacturing accounted for about 8.5% of total OECD
value added, and knowledge-based “market” services accounted for 19% (including education and
health, about 30%).

¢ In Ireland, Korea and Hungary, high and medium-high technology manufacturing continues to be a
significant driver of economic growth. Switzerland and Luxembourg’s high shares of knowledge-
intensive services are due to their strong financial sectors. In most other countries, business services
account for the largest proportion of knowledge-intensive services.

e In the United States and France, growth in real value added of high and medium-high technology
manufacturing outpaced that of services in the 1990s. In Europe and Japan, services have generally
grown more rapidly.
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D.4. High-tech trade

Share of high and medium-high technology industries Growth of high-tech exports

in manufacturing exports Annual average growth rate in percentage, 1992-2001
2001 or closest available years
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Source: OECD, STAN database, November 2003.
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¢ Technology-intensive industries (high-tech + medium-high tech industries) accounted for two-thirds
of total OECD manufacturing exports in 2001. Differences among countries are substantial, however;
the share of high and medium-high technology industries ranges from over 80% in Japan and Ireland

to less than 20% in New Zealand and Iceland.

e Manufacturing exports are particularly technology intensive in Ireland, the United States, the United
Kingdom and Korea, where high-technology industries account for a larger share of exports than
medium-high technology industries.

¢ Technology-intensive exports accounted for much of the growth in trade over the past decade. In all
OECD countries, they grew more rapidly than total manufacturing exports. This is especially the case
for high-technology exports. Technology exports have grown very rapidly in Iceland, Turkey and the
eastern European countries but still contribute little to international technology trade.
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Annex
MAIN OECD DATABASES USED

Industrial structure and performance

STAN: The database for Industrial Analysis includes annual measures of output, labour input, investment and
international trade which allow users to construct a wide range of indicators focused on areas such as productivity
growth, competitiveness and general structural change. The industry list provides sufficient details to enable users
to highlight high-technology sectors and is compatible with those used in related OECD databases. STAN is primarily
based on member countries’ annual National Accounts by activity tables and uses data from other sources, such as
national industrial surveys/censuses, to estimate any missing detail. Since many of the data points in STAN are
estimated, they do not represent the official member country submissions.

The latest version of STAN is based on the International Standard Industrial Classification (ISIC) Rev. 3 and has
been expanded to cover all activities (including services) and a wider range of variables. It has effectively been
merged with the OECD’s International Sectoral Database (ISDB) which is no longer updated. Further details on STAN
are available at www.oecd.org/sti/stan.

STAN is available on line on Source OECD (www.sourceoecd.org). In order to improve timeliness, it is updated on a
“rolling” basis (i.e. new tables are posted as soon as they are ready) rather than published as an annual “snapshot”.

Science and technology

R&D and TBP: The R&ED database contains the full results of the OECD surveys on R&ED expenditure and
personnel from the 1960s. The TBP database presents information on the technology balance of payments. These
databases serve, inter alia, as the raw material for the MSTI database.

MSTI: The Main Science and Technology Indicators database provides a selection of the most frequently used
annual data on the scientific and technological performance of OECD member countries and eight non-member
economies (Argentina, China, Israel, Romania, Russian Federation, Singapore, Slovenia, Chinese Taipei). The
indicators, expressed in the form of ratios, percentages and growth rates, cover resources devoted to R&ED, patent
families, technology balance of payments and international trade in highly R&D-intensive industries.

Patent database: This database contains patents filed at the largest national patent offices: the European Patent
Office (EPO); the US Patent and Trademark Office (USPTO); the Japanese Patent Office (JPO) and other national or
regional offices. Each patent is referenced by the patent numbers and dates (publication, application and priority);
names and countries of residence of the applicants and of the inventors; and technological categories, using the
national patent classification as well as the International Patent Classification (IPC). The compiled indicators mainly
refer to single patent counts in a selected patent office, as well as counts of “triadic” patent families (patents filed at
the EPO, the USPTO and the JPO to protect a single invention).

Globalisation and international trade

AFA: The Activities of Foreign Affiliates database presents detailed data on the performance of foreign affiliates
in the manufacturing industry of OECD countries (inward and outward investment). The data indicate the increasing
importance of foreign affiliates in the economies of host countries, particularly in production, employment, value
added, research and development, exports, wages and salaries. AFA contains 18 variables broken down by country
of origin and by industrial sector (based on ISIC Rev. 3) for 18 OECD countries.

Information and communication technology (ICT)
Telecommunications: This database is produced in association with the biennial Communications Outlook. 1t

provides time-series data covering all OECD countries, where available, for the period 1980-2002. It contains both
telecommunication and economic indicators.

© OECD 2004
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ICT: Work is under way to develop a database on ICT supply and ICT usage statistics. Statistics on employment,
value added, production, wages and salaries, number of enterprises, RED, imports and exports for the ICT sector are
being collected following the OECD ICT sector definition.

Current country coverage of main DSTI databases used in this document

Industry

Science and technology

Globalisation

ICT

STAN

R&D

TBP MSTI

Patents

AFA

Telecom.

Australia
Austria
Belgium
Canada

Czech Republic
Denmark
Finland

France
Germany
Greece
Hungary
Iceland

Ireland

Italy

Japan

Korea
Luxembourg
Mexico
Netherlands
New Zealand
Norway

Poland
Portugal
Slovak Republic
Spain

Sweden
Switzerland
Turkey

United Kingdom
United States
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AN NS NN

AN
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AN N N N N N N R N N N N N N N N N N S NN NN

AN N N N N N N S R N S e NS S NN

AN

SNAON T SNSANRNSN T SN SN SSSSSN AN
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Source:  OECD.

Other OECD databases

ADB: Analytical DataBase (Economics Department).
ANA: Annual National Accounts (Statistics Directorate).
Education database (Directorate for Education).

Educational Attainment database (Directorate for Education).

Further details on OECD statistics are available at www.oecd.org/statistics/
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