OECD

SCIENCE,

TECHNOLOGY

AND INDUSTRY

SCOREBOARD

1999 BENCHMARKING
KNOWLEDGE-BASED

ECONOMIES

OECD



0 OECD, 1999.

[ Software: 1987-1996, Acrobat is a trademark of ADOBE.

All rights reserved. OECD grants you the right to use one copy of this Program for your personal use only. Unauthorisetibreprodu
lending, hiring, transmission or distribution of any data or software is prohibited. You must treat the Program and asatsiaiecand

any elements thereof like any other copyrighted material.

All requests should be made to:

Head of Publications Service,
OECD Publications Service,

2, rue André-Pascal, 75775 Paris
Cedex 16, France.



OECD SCIENCE,
TECHNOLOGY AND INDUSTRY
SCOREBOARD

1999

Benchmarking Knowledge-based Economies

ORGANISATION FOR ECONOMIC CO-OPERATION AND DEVELOPMENT



ORGANISATION FOR ECONOMIC CO-OPERATION
AND DEVELOPMENT

Pursuant to Article 1 of the Convention signed in Paris on 14th December 1960, and which came into force
on 30th September 1961, the Organisation for Economic Co-operation and Development (OECD) shall promote
policies designed:

— to achieve the highest sustainable economic growth and employment and a rising standard of living in
Member countries, while maintaining financial stability, and thus to contribute to the development of the
world economy;

— to contribute to sound economic expansion in Member as well as non-member countries in thefprocess o
economic development; and

— to contribute to the expansion of world trade on a multilateral, non-discriminatory basis in accordance
with international obligations.

The original Member countries of the OECD are Austria, Belgium, Canada, Denmark, France, Germany,
Greece, Iceland, Ireland, Italy, Luxembourg, the Netherlands, Norway, Portugal, Spain, Sweden, Switzerland,
Turkey, the United Kingdom and the United States. The following countries became Members subsequently
through accession at the dates indicated hereafter: Japan (28th April 1964), Finland (28th January 1969),
Australia (7th June 1971), New Zealand (29th May 1973), Mexico (18th May 1994), the Czech Republic
(21st December 1995), Hungary (7th May 1996), Poland (22nd November 1996) and Korea (12th Decem-
ber 1996). The Commission of the European Communities takes part in the work of the OECD (Article 13 of the
OECD Convention).

Publié en frawcais sous le titre :

TABLEAU DE BORD DE L'OCDE DE LA SCIENCE, DE LA TECHNOLOGIE ET DE L'INDUSTRIE 1999
Mesurer lesetonomies fones sur le savoir

0O OECD 1999

Permission to reproduce a portion of this work for non-commercial purposes or classroom use should be obtained through the
Centre fracais d’exploitation du droit de copie (CFC), 20, rue des Grands-Augustins, 75006 Paris, France,
Tel. (33-1) 44 07 47 70, Fax (33-1) 46 34 67 19, for every country except the United States. In the United States permission
should be obtained through the Copyright Clearance Center, Customer Service, (508)750-8400, 222 Rosewood Drive,
Danvers, MA 01923 USA, or CCC Online: http://www.copyright.com/. All other applications for permission to reproduce o
trandateall or pat of this bodk should be madeto OECD Publicaions. 2. rue André-Pascé. 75775Paris Cede 16. France



Foreword

The OECD Science, Technology and Industry Scoreboard 1999: Benchmarking Knowledge-based Economies was prepared
by the OECD under the guidance of the Industry Committee and the Committee for Scientific and Technological
Policy. Its main objective is to provide in a concise yet accessible format, the most recent information on trends
and competitive challenges in science, technology and industry in the OECD countries. It draws on a large num-
ber of statistical databases and indicators, most of which are developed in the OECD Directorate for Science, Tech-
nology and Industry (DSTI). It is the third in a biennial series, alternating with the more policy-oriented OECD
Science, Technology and Industry Outlook.

As economies become increasingly knowledge-based and globalised, scientific and technological efforts
become essential determinants of industrial performance and international competitiveness. For policy design
and evaluation purposes, governments need to be able to monitor as accurately as possible recent trends and
structural shifts pertaining to industry and technology, not only in their own countries, but also as they compare
to others. The 1998 meeting of the Industry Committee at Ministerial level “reaffirmed the central role of the
OECD in providing internationally comparable analytical and statistical information as a basis for informing the
policy debate in Member countries” and recommended “that the OECD pursue work on international compar-
isons (‘benchmarking’) of the major factors affecting business performance”.

The 1999 Scoreboard aims to extend the policy relevance of this publication. First, it replaces some less
relevant or outdated indicators with new or improved measures. In particular, it adds those that measure inno-
vative performance and other related outputs of a knowledge-based economy, many of which were developed
as part of the “blue sky project” of the National Experts of S&T Indicators (NESTI). It builds on indicators pub-
lished in The Knowledge-based Economy: A Set of Facts and Figures prepared for the 1999 Meeting of the Committee
for Scientific and Technological Policy at Ministerial level. Second, it gives a more prominent place to interna-
tional comparisons. Country rankings should be interpreted with caution when absolute differences are small,
since many indicators are not extremely precise. The 1999 Scoreboard may thus also serve as a starting point for
competitiveness and benchmarking studies at the national level.

This publication was prepared by the Economic Analysis and Statistics (EAS) Division of the Directorate for
Science, Technology and Industry (DSTI). It is published on the responsibility of the Secretary-General of the
OECD.
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Summary

Today’s rapid advances in science and technology mean that OECD economies are increasingly based on
knowledge. At the same time, countries are increasingly integrated into the world economy, through interna-
tional flows of goods and services, investment, people and ideas. This has given rise to new forms of competi-
tion and co-operation among firms and countries and encourages the diffusion of new ideas and technologies.

These mutually reinforcing changes have profound implications for today’s economies. The ability to cre-
ate, distribute and exploit knowledge and information seems ever more important and is often regarded as the
single most important factor underlying economic growth and improvements in the quality of life. The compet-
itiveness of firms depends crucially on how well they make use of their own intangible assets, such as skills and
creativity, and gain access to new ones by co-operating with other firms and with universities. How well countries
respond to these challenges depends on how well business, government and the labour force work together to
exploit these key assets. It also depends on how well firms and governments recognise this common challenge
and respond effectively, forcefully and coherently.

For purposes of policy design and evaluation, governments need to be able to monitor, as accurately as
possible, recent trends and structural shifts pertaining to science, technology and industry, not only in their own
countries, but also as they compare to others. Yet, because of their nature, intangibles are very difficult to mea-
sure. Itis far less easy to obtain facts and comparable indicators for intangibles than for tangibles. In addition,
as no single indicator can fully answer any given question, one must rely on a composite picture. The Scoreboard
therefore presents a battery of indicators. A special effort is made to provide clear definitions, the method of
calculation and, where necessary, any limitations so as to avoid possible misinterpretation.

The Scoreboard has three parts:

— The first presents selected indicators for knowledge-based economies. It examines the importance of invest-
ment in intangibles in OECD economies, compares the weight of knowledge-based industries across
countries, highlights the role of information and communication technologies, and looks at expenditures
on science and technology.

— The second focuses on the globalisation challenge. It highlights recent trends in international trade, foreign
investment, and the internationalisation of technology and examines the role played by foreign affiliates
of multinational firms in their host countries.

— The third part examines selected indicators of economic performance and competitiveness. It compares countries
in terms of productivity and unit labour costs, of scientific and technological output, and of international
trade.

The picture that emerges is that countries remain internationalised to different degrees, and that they dif-
fer substantially in their march towards a knowledge-based economy.

Ireland is a prominent example of a country that has benefited from globalisation in science and technol-
ogy; its very high growth rate relies to some degree on imports of technology and capital. At the other end of
the spectrum, Japan seems relatively insular in terms of science and technology. The European Union, when
linkages among its member countries are factored out, seems by and large to be as internationalised as the
United States.

Concerning the ability to create, distribute and exploit knowledge and information, some countries — espe-
cially certain English-speaking and Nordic countries — seem to enjoy at present a better standing in this respect.
However, this finding may unduly emphasise the current overall standing of countries, and thus inadequately

OECD 1999



suggest which countries are best prepared for the future. A number of factors should be considered when inter-
preting the various indicators (see Box).

The Scoreboard may serve as a starting point for competitiveness and benchmarking studies at the national
level. It may usefully be complemented by more focused benchmarking studies to identify best policy practices
in different areas. Further work needs to be undertaken to expand the range and comparability of these indica-
tors and place them in a context where they usefully contribute to policy making.

Indicators only give a partial view of the reality. By nature, they only measure what can be quantified and for which there
are data. The need for internationally comparable data further limits the number of indicators. In addition, many
indicators do not reflect the quality or efficiency of countries in particular areas. For example, a high R&D inten-
sity does not necessarily imply that R&D inputs are efficiently used.

Many variables are interrelated and have to be seen in a larger context, such as e.g. the national innovation system or the
global economic, political and social framework. Only a look “inside the black box” and causal analysis could
permit an identification of the reasons why some countries obtain better results than others. This, however, goes
beyond the scope of the Scoreboard.

Some indicators play a more important role than others, but it is difficult to establish a hierarchy due to a lack of clear
criteria.

Many global indicators only reflect the performance of a few industries. However, an average value for a given indicator may
result from excellent performance in some industries and poor performance in others. The Annex tables give
detailed information for many indicators.

The interpretation of some indicators can be ambiguous. For example, outward foreign direct investment flows should not
be systematically interpreted as the result of weak competitiveness of framework conditions unfavourable to
domestic investment in the home country. In contrast, the location of activities abroad may reflect international-
isation strategies of firms and be a sign of their dynamism and improved international competitiveness.

Country rankings should be interpreted with caution, especially when absolute differences are small, since many indica-
tors lack precision. But very low rankings may indicate potential areas for improvement.

Towards knowledge-based economies

Structural changes in OECD countries reflect the increasing importance of the production, diffusion and use
of knowledge and information for improving the competitiveness of firms and overall economic performance.
Scientific and technological advances seem more rapid and more pervasive than ever before, and information
and communication technologies (ICTs) are now essential to the operation of any business.

Although the pace may differ, owing to economic, social or institutional factors, OECD countries are moving
towards a knowledge-based economy. Selected indicators show that:

— Knowledge-based industries have been outpacing growth of GDP for many years in virtually all OECD
countries. In OECD-wide GDP, the share of this broadly defined group (i.e. high- and medium-high-
technology manufacturing industries and services such as finance, insurance and communications) is now
more than 50%, up from 45% in 1985. Knowledge-based industries are most important in the larger econ-
omies, especially Germany, the United States and Japan. Since 1985, knowledge-based industries have
increased fastest in Korea, Portugal, Australia, the United Kingdom, Japan and Finland. In all countries,
knowledge-based services are much more important than knowledge-based manufacturing industries
(Section 2.2).

— OECD economies spend more and more resources on the production of knowledge. Investment in knowl-
edge as defined here (R&D, software, public spending on education) now represents 8% of OECD-wide
GDP, a figure similar to investment in physical equipment. Investment in intangibles is highest in Nordic
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countries and France (9-10%), and lowest in Italy and Japan (6-7%). The OECD average exceeds 10% of
GDP when private spending on education and training is included (Section 2.1).

— As the knowledge-based economy requires new skills and competencies, the quality of human resources
is the major factor behind the invention and diffusion of technology. Overall, 60% of the OECD population
aged 25-64 has completed upper secondary schooling, and the share is 80% or more in the United States,
the Czech Republic, Norway, Germany, and Switzerland. In contrast, it is below 50% in Turkey, Portugal,
Luxembourg, Spain, Italy and Greece. Overall, 13% of the OECD population aged 25-64 has university-
level education, but the share varies between less than 9% in Austria, Turkey, Portugal and Italy and more
than 20% in the United States and the Netherlands (Section 2.6).

Information and communication technologies (ICTs) are a pillar of the knowledge-based economy. How
countries adopt and master ICT is thus key to their future economic performance.

— OECD economies are investing heavily in telecommunications, hardware and software. In 1997, they
spent on average almost 7% of GDP on ICT, up from 6% in 1992. This figure differs substantially across
countries, however, ranging from almost 9% to less than 3%. In general, ICT intensity is greater in English-
speaking countries, in Sweden, Switzerland, and, to a lesser extent, in Japan and the Netherlands. How-
ever, Korea and many Mediterranean and central European countries are rapidly catching up: in 1997,
annual growth in ICT expenditures as a percentage of GDP was highest in Portugal (10%), Greece (8%) and
Poland (6%), followed by Japan, Finland and Korea (around 4%) (Section 2.3).

— The Internet is a key driver of ICT, with more and more households and companies connecting up and
using it. The Nordic countries, the United States and Canada are among the most “wired”, with between
seven and eleven Internet host computers per 100 inhabitants, compared to an OECD average of less
than four. The price of accessing the Internet has dropped sharply over the last years, owing to technical
change and growing competition in the telecommunications industry. However, high prices remain a bar-
rier to more widespread use in countries such as the Czech Republic, Austria and Belgium, where Internet
access costs (calculated in purchasing power parities) are more than three times what they are in Finland
and Canada, the countries with the lowest costs (Section 2.4).

— These technologies enable the development and rapid growth of electronic commerce. The number of
secure Internet servers gives a broad measurement of the existing infrastructure for electronic commerce.
Three-quarters of all servers in the OECD area are located in the United States, although this share is
gradually declining as electronic commerce develops in other countries. In general, the number of Inter-
net servers per 100 000 inhabitants is highest in English-speaking and Nordic countries and lowest in
Mexico, Korea and Mediterranean and central European countries (Section 2.5).

R&D activities are often viewed, in terms of scientific and technological policy, as an aggregate that consti-
tutes “the national R&D effort”. After more than half a decade of stagnation and even decline in some countries,
expenditure on R&D is expanding again in most countries, partly owing to higher economic growth since the
mid-1990s.

—1n 1995, about 2.7 million researchers were engaged in R&D in the OECD area. Gross domestic expendi-
ture on R&D (GERD) in OECD countries amounted to almost USD 500 billion in 1997, or more than 2.2%
of GDP. The figure is much higher for Sweden (almost 4%), and for Finland, Japan, Korea and the United
States (almost 3%). In contrast, it is significantly below 1% in several countries, notably Mexico, Turkey and
Greece. R&D expenditures between 1991 and 1997 have risen most in Korea (+ 1 percentage point of
GDP), Sweden (+ 1), Finland (+ 0.7), Ireland (+ 0.5), Iceland (+ 0.4) and Denmark (+ 0.3). However, R&D
expenditures continue to level off or to decline in several countries, especially the large economies of
the European Union: Germany, United Kingdom, France and Italy (Section 3.1).

— In most countries, the business sector funds and performs an increasing share of R&D. This trend, which
began more than two decades ago, has accelerated in the 1990s. On average, more than 60% of R&D is
funded, and almost 70% is executed, by business enterprises. However, the relative contribution of gov-
ernment and business varies substantially across countries. Business plays a particularly important role
in Japan, Korea, Ireland, Sweden, Switzerland and the United States. Funds from abroad now represent
more than 10% of R&D expenditure in Greece, the United Kingdom, Canada and Denmark, partly as a
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result of the increased globalisation of R&D and in particular of the R&D activities of multinational firms
(Section 3.2).

— R&D performed in the business enterprise sector, regardless of the origin of funding, reflects firms’ desire

to exploit technological innovations to improve their competitiveness. Business R&D intensity is partic-
ularly high in Sweden (at more than 4% of the domestic product of industry, itis more than twice the OECD
average), followed by Finland (2.7%) and Korea (2.5%). Annual growth rates of business R&D since the
early 1990s in these three countries are among the highest in the OECD area. Business R&D grew even
more in Ireland, Iceland and Australia, all of which, however, started from low levels in 1991 (Section 5.1).

Both governments and business enterprises play an important role in science and technology. Both contribute to techno-
logical innovation in ways that go well beyond R&D expenditures.

— Government support to industrial technology is more than public funding of R&D. It encompasses finan-

cial support (e.g. grants, tax relief), public procurement (mostly for defence and space), and science and
technology infrastructure and diffusion (e.g. public/private partnership in R&D). Among countries for
which data are available, government support to industrial technology relative to domestic product of
industry is greatest in Finland, the United States and France, followed by the United Kingdom, the
Netherlands, and Germany. During the 1990s, government support has shrunk in most countries, espe-
cially due to cuts in defence spending. The reduction is particularly pronounced in the United States,
France, Germany, and the United Kingdom. In contrast, government support to industrial technology
increased in Finland, and to a lesser extent in Japan and Australia (Section 4.3).

Innovation no longer depends solely on how firms, universities, and research institutes perform indepen-
dently, but, increasingly, on how they co-operate. Firms’' recognition of the usefulness of academic
research for their innovative activity translates into business’s increasing (although still low) share in the
funding of university research. OECD-wide, business provides funding for 6% of university research and
3% of government research. However, countries differ substantially because of differences in national
innovation systems. Data from innovation surveys suggest that firms with co-operation arrangements (of
any type) are close to 10% of the labour force, except in Nordic countries where the share is much higher.
Moreover, such agreements are more common for large firms than for small ones (Section 4.5).

Expenditure on R&D is only a fraction of total expenditure on technological innovation. Data from inno-
vation surveys for a limited number of countries suggest that the non-R&D portion of technological
innovation (which includes innovation-related expenditure on equipment, software, training, design, and
marketing) is up to twice the R&D portion. In most countries, expenditure on innovation (relative to sales)
is higher for manufacturing than for services. In manufacturing, expenditure on innovation is highest in
Sweden (more than 7% of total sales) and Switzerland (more than 6%), followed by Finland, Germany,
France and the Netherlands (about 4% each), and is lowest in Spain and Belgium (about 2%). In services,
expenditure on innovation is highest in the United Kingdom and Sweden (about 4%) (Section 5.5).

Venture capital is crucial for promoting innovation, particularly by new firms, and a major source of fund-
ing for new technology-based firms. It is expanding rapidly in most countries for which data are available.
The United States’ venture capital market is by far the largest, followed by the United Kingdom and
Canada. Even expressed as a percentage of GDP, investment in venture capital in these three countries
is among the highest in all OECD countries. It is also high in the Netherlands, Finland and Belgium.
Almost half of venture capital in North America finances firms in their early stages, whereas in Europe it
mostly finances the expansion of firms already present in the market (Section 5.6).

The globalisation challenge

More and more firms, including small ones, organise an increasing part of their activities on an international
and even world-wide basis.

International trade in goods and, increasingly, in services plays a dominant role in international transactions.
While financial transactions (direct investment, portfolio investment, and investment income) have largely out-
stripped growth in international trade, they are at present significantly less important in absolute value
(Section 6.1).
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— On average, exports and imports of goods and services represent about 20% of GDP in OECD countries.
However, this hides substantial differences among countries, as their trade-to-GDP ratio is strongly
affected by characteristics such as size and geographic distance. Thus, international trade in goods and
services accounts for more, sometimes substantially more, than 50% of GDP for Luxembourg, Ireland,
Belgium, the Czech Republic, the Netherlands and Hungary. In contrast, international trade is much less
important for economies such as the United States and Japan, whose trade-to-GDP ratio is about 10%. The
figure is similar for the European Union when intra-EU trade flows are excluded (Section 7.1).

— High-technology industries, such as manufacture of computers, electronic equipment, and pharmaceuti-
cals, play an increasing role in international trade of manufactured goods. While high-technology indus-
tries represent at present, in absolute terms, about one-fifth of total OECD trade, they are the most
dynamic manufacturing industries (Section 7.2).

Since the second half of the 1980s, foreign direct investment has played a fundamental role in furthering inter-
national integration and has been the single most dynamic factor in industrial restructuring at world level. It
most often takes the form of cross-border acquisitions of existing firms and is the fastest route to external growth
for firms seeking to achieve “critical mass”, want to increase rapidly their market share, rationalise their business
or build up their technological potential and competitiveness. The cross-border merger and acquisitions mar-
ket grew by a substantial 59% in value terms in 1998, i.e. a total of over 550 billion US dollars (Section 8.2).

— The importance of foreign direct investment varies markedly across countries. Relative to GDP, it is very
important for countries such as the Netherlands, Switzerland, Belgium, Sweden and the United Kingdom.
In contrast, it is of little importance for Korea, Japan, Iceland and Poland. Among the main net exporters
of direct investment capital are three small European countries: the Netherlands, Switzerland and
Sweden. In contrast, Belgium, New Zealand and Australia as well as central European economies receive
more foreign capital than they invest abroad (Section 8.1).

— Indicators of the activity of foreign affiliates make it possible to analyse the shares and the performance
of these firms and their contribution to the host country’s economic activity. The share of foreign-controlled
production and employment in OECD Member countries averages between 10% and 20%. It grew during
the period 1985-96 in practically all of the countries for which data are available, but varied substantially
across countries. The share of foreign affiliates in manufacturing production varies from 66% in Ireland to
less than 3% in Japan. Foreign affiliates also play an important role in Canada, the Netherlands, France,
the Czech Republic and the United Kingdom. In contrast, the share of foreign affiliates in Japan, Turkey,
Germany, Finland, Norway and the United States is limited (Section 8.3).

The internationalisation of science and technology is a major aspect of economic globalisation. Information and
communication technology has made possible the globalisation of financial markets and largely underpins the
expansion of international trade of goods and services and investment flows. Scientific and technological activ-
ities are also increasingly performed at international scale.

— The share of foreign affiliates in R&D varies enormously across countries: from 1% of the manufacturing
sector inJapan to 68% in Ireland. At more than 30%, it is also very substantial in Spain, Canada, the United
Kingdom, Australia and the Czech Republic (Section 9.1).

— Technological alliances, particularly between firms in different countries, can take very different forms,
from straightforward partnerships (cross-licensing) to the formation of joint research subsidiaries. While
the number of alliances, both national and international, showed no substantial change over the period
1988-90, it increased during the period 1994-96 in the United States, Japan and the European Union
(Section 9.2).

— More and more inventions are owned by companies from countries different from the inventor’s. On aver-
age, 8% of inventions made in any OECD country were owned by a foreign resident in the mid-1990s,
against 6% in the mid-1980s. For almost all countries, both ownership of inventions made abroad and for-
eign ownership of domestic inventions have increased (Section 9.3).

— Cross-border co-authorship of scientific articles and co-invention of patents provide an indication of the
level of internationalisation of scientific and technological activities. International co-operation in
research is increasing in both scientific research (25% of publications are the work of multinational teams)
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and technological research (9% of patents are the result of international co-operative research)
(Section 9.4).

Economic performance and competitiveness

— Among the larger countries the standard of living, measured as per capita GDP, is highest in the United
States — more than 30% above the OECD average — whereas the other G7 countries lie very close to the
average. The picture changes when the focus shifts from per capita income to GDP per person employed.
Because of comparatively high unemployment rates and lower rates of labour participation, European
countries tend to move up in a ranking in terms of labour productivity. There have been individual cases
of rapid convergence, among them Ireland, where output per person employed was around 65% of the
labour productivity in the United States in 1985 but 90% in 1997. Portugal and Korea are other examples
of a recent catch-up process (Section 10.1).

— Movements in relative unit labour costs are one means of tracking developments in cost and price com-
petitiveness on export markets for different countries and industries. At the level of total manufacturing,
and for the set of countries presented, unit labour costs have risen fastest between 1990 and 1996 in
Japan, Greece and Portugal, and slowest in Finland, Canada and Italy (Section 10.3).

For science and technology, the relationship between input (e.g. R&D) and output (e.g. inventions) is not a
linear one. As differences in national performance show, the output of science and technology activities
depends not only on the amount of input, but also on the efficiency of the entire innovation system, which in
turn depends on framework conditions and on government policies. In addition, it is more difficult to measure
output than input. Whereas input can be measured in monetary terms or as head counts, output is much more
diverse, often indirect, and often without any monetary counterpart. However, selected indicators show that:

— Scientific discoveries and new technological devices are a direct outcome of research. They can be mea-
sured through scientific publications and patents, respectively, although these are partial and imperfect
indicators. Both indicators exhibited a steady upward trend in the 1990s. Scientific publication counts rel-
ative to population size are higher for Switzerland, Nordic countries and English-speaking countries.
Korea shows the highest growth rates both in the number of scientific publications and in the number of
patent applications to the European Patent Office (EPO) and is catching up with more advanced
countries. Growth rates for patent applications in Europe are also high for Nordic countries (Sections 11.1
and 11.2).

— Innovation is particularly important for information and communication technologies. In the late 1990s,
almost one patent in five granted by the United States Patent and Trademark Office (UPSTO) is ICT-
related, against one in ten in the early 1990s. The share of ICTs in patents is particularly high in Finland
(almost 30%), followed by Ireland (with many affiliates of multinational firms), Korea, Japan and the
United States (Section 11.3).

— While the technology balance of payments partly reflects a country’s capacity to sell its technology
abroad and its use of foreign technology, a negative balance is not necessarily an indication of lack of
competitiveness. In Ireland, the Netherlands and Belgium, the average of technology receipts and
payments exceeds 1.5% of GDP compared to 0.3% for the OECD total. In contrast, this ratio is very low for
Iceland, New Zealand, Australia and Mexico. The United States remains the main net exporter of disem-
bodied technology in the OECD area, with a surplus of almost 25 billion US dollars in 1997. Since 1996,
Japan has also become a net exporter of technology, while the European Union is an importing area
overall, the only net exporters of technology being Sweden, the Netherlands and Belgium (Section 11.5).

— Substantial differences can be found in the share of high- and medium-high-technology industries in
manufacturing exports, ranging from less than 5% for Iceland to more than 80% for Japan. In general, high-
and medium-high-technology industries account for a large share of exports of countries which have a
technological lead, spend a high share of gross domestic product on R&D, and are well-endowed with
qualified labour, especially scientists and engineers. These industries account for more than two-thirds
of manufacturing exports for Japan, Ireland, Switzerland, the United States, Mexico, Germany, and the
United Kingdom. High- and medium-high-technology exports have grown fastest since 1990 in Ireland
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and Mexico. The favourable position of these two countries is less due to domestic R&D efforts; rather it
underlines the role of foreign affiliates and international sourcing. Countries such as Iceland,
New Zealand or Turkey are catching up (Section 12.1).

— A country’s position in terms of market segments (in terms of quality) is important for policy, as it may
have important consequences for income distribution. High quality (as revealed by high unit values)
depends on R&D expenditures, labour qualifications, internal organisation of firms, etc. Therefore, a
country’s specialisation is not neutral from a policy point of view. The share of up-market goods in man-
ufacturing exports to the European Union varies from less than one-fifth (Poland, Czech Republic, Turkey
and Greece) to three-quarters (Switzerland, followed by Australia, the United States, Ireland and Japan).
The share of up-market goods is strongly correlated with per capita income (Section 12.3).

13
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1.1. The current macroeconomic context

Real GDP in the OECD area grew at an annual
average of 2.3% throughout the 1990s, a weaker
performance than that of the previous two
decades (3.8% in the 1970s and 3.0% in the
1980s).

Countries such as Ireland, Korea, Poland and
Turkey that experienced high GDP growth over
this period tended to be still going through a
catching-up phase (see Section 10.1).

After the widespread downturn in the early
1990s, many countries have enjoyed consistent
growth. The financial crisis towards the end of
1997 (while it had a particularly adverse effect on

most of the Asia-Pacific region) did not have
quite the negative impact expected on many
OECD countries.

Growth in employment is closely related to
growth in GDP. Both are driven in the long run by
similar factors, including advances in technol-
ogy. However, various patterns of productivity
growth and changes in average working time can
result in different employment patterns across
countries.

Most European countries performed poorly in this
respect over the last decade, although there have
been signs of improvement in recent years.

Real GDP and employment
Average annual growth rate 1989-98
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Source: OECD, Economic Outlook 65, June 1999.

For more details, see Annex, Tables 1.1.1 and 1.1.2.
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Real GDP
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2.1. Investment in tangibles and in knowledge

Investment takes various forms, all of which are
important to economic growth.

Physical investment mainly covers expenditure
for construction and machinery and equipment,
and allows the diffusion of new technology,
especially in manufacturing industries. It repre-
sents 20% of OECD-wide GDP, ranging from more
than 30% for some countries (Korea, Czech
Republic) to less than 15% for others (Sweden,
Iceland).

Investment in knowledge is by nature much
more difficult to measure. Including public
spending on education, expenditures on R&D
and investment in software, it represents 8% of
OECD-wide GDP, a level similar to investment in
equipment. Moreover, this figure would exceed
10% if private expenditure on education and
training (not available for all countries) were

included in the definition of investment in
knowledge.

Investment in knowledge is highest in Nordic
countries and France (around 10% of GDP), coun-
tries for which it is more important than invest-
ment in equipment. Among countries for which
data are available, investment in intangibles is
lowest in Italy, Japan and Australia (6-7%).

Most OECD countries spend more and more
resources on the production of knowledge.
Since the mid-1980s, investment in knowledge
has grown by about 2.8% annually in the OECD
area (slightly more rapidly than GDP), growth
rates being highest in Nordic countries, Japan
and the United States.

Generally, countries that invest more in knowl-
edge tend to invest less in physical assets.

Total investment in knowledge is calculated as the sum of expenditure on R&D, public spending on education, and invest-
ment in software. However, before adding these three components, the data required work:

— The equipment component of R&D expenditure was subtracted, in order to keep only the intangible part.
— The R&D component of higher education, which overlaps with R&D expenditure, was estimated and subtracted from pub-

lic spending on education.

— All expenditure on software cannot be considered as business investment. Purchase of packaged software by households

and operational services in firms were estimated and subtracted.

Expenditure on marketing was not included, although it is clearly an investment in an intangible asset, since its objective is

not to increase technical knowledge and productive efficiency.

A more complete picture of investment in knowledge would include other components as well:

— For private spending on education and training, data are not available for all OECD countries.

— Data on expenditure on design of new goods are collected from innovation surveys, but are still available only for some

countries.

— Other components are even more difficult to estimate at this stage, such an investment in organisation (spending on

organisational change, opportunity costs).

For more details, see Annex, Table 2.1.1.
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2.1. Investment in tangibles and in knowledge
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2.2. Knowledge-based industries and services

The importance of technology-based activities
has often been approximated by the share of
high-technology industries in manufacturing.
However, this approach focuses only on the
main producers of high-technology goods.

It is desirable to include other activities that are
intensive users of high technology and/or have
the relatively highly skilled workforce that is
required to benefit fully from technological
innovations. Therefore, in addition to the com-
monly identified manufacturing industries, ser-
vice activities such as finance, insurance and
communications are included here.

This broadly defined group (see box) accounted
for more than 50% of OECD business value
added in the mid-1990s, rising from around 45%
in the mid-1980s. Finance, insurance and busi-

ness services account for the biggest share in all
countries.

Knowledge-based manufacturing industries and
services are more predominant in the larger
OECD economies.

In the United States and Japan, growth in high- and
medium-high technology manufacturing has out-
paced that in services in recent years. In Europe,
services have performed significantly better.

In general, growth in knowledge-based services
has been consistent throughout the decade.
Growth in high- and medium-high-technology
manufacturing tends to be more cyclical in
nature. In the United States, little growth
occurred in this group of industries between
1988 and 1993; since then, growth has been
strong and sustained.

All industries are to some extent dependent on knowledge inputs. However, some industries rely more on knowledge than
others. The term “knowledge-based industries” usually refers to those industries which are relatively intensive in their inputs of

technology and/or human capital.

While there are established methods for classifying manufacturing industries according to technology intensity (see Box 7.2),
capturing the right service sectors to help measure the impact of knowledge has proved more challenging. Limited data avail-

ability and international comparability are the main reasons:

— For many years, a majority of OECD countries have provided data on service sectors only at fairly aggregate levels, con-

centrating instead on more detailed manufacturing data.

— Evenwhen considering broad service sectors, limited information in areas such as R&D expenditure and skill levels makes
it difficult to group them formally according to "knowledge intensity".

— As interest in services has increased, the situation has improved, but difficulties remain when applying a common classi-
fication (in this case ISIC Rev. 2) to improve comparability. For example, although imperfect, ISIC Rev. 2 Division 8 is used
to capture financial and other business services. However, for some countries, including Germany and Japan, many busi-
ness services are reported under ISIC Rev. 2 Division 9 and the distinction may thus be blurred.

In view of the above, in addition to the commonly identified manufacturing industries, the following ISIC Rev. 2 service activ-

ities are included:
— Division 72: Communications

— Division 8: Finance, insurance, real estate and business services
— Division 9: Community, social and personal services

While including health and education services, Division 9 includes many services that may not be considered knowledge-
intensive (though health and education are predominant). It is included here for optimal comparability across countries. It should
be noted, however, that although many countries report only market services in ISIC Rev. 2 division 9, some include certain non-
market services. Nevertheless, the general picture is unchanged when this is taken into account.

"Total business sector" refers to ISIC Rev. 2 Divisions 1 to 9.

For more details, see Annex, Table 2.2.1.
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2.3. Information and communication technology (ICT) expenditures

Information and communication technologies
(ICTs) have become major drivers of economic
growth in OECD countries. These hew omnipres-
ent technologies are contributing to productivity
growth by allowing firms to operate more effi-
ciently, while creating new markets for products
and services.

In 1997, OECD countries spent on average
almost 7% of GDP on ICT, up from 5.9% in 1992.

ICT intensity (ICT expenditures as a percentage
of GDP) in the United States remains
2 percentage points higher than in the European
Union. It has risen strongly in Japan, and is close
to that of the United States.

ICT intensity is higher in English-speaking coun-
tries, in Sweden, Switzerland, and, to a lesser

extent, in Japan and the Netherlands. It is lowest
in the Mediterranean and central European
countries, and in Mexico.

Telecommunications accounts for the largest
share of ICT expenditures in many countries,
particularly in those where ICT intensity is weak,
and in the Asia-Pacific region.

ICT intensity has risen in virtually all OECD
countries since 1992, at an annual average of
almost 2.2%. Growth was particularly high in
countries with a relatively low ICT intensity, such
as Portugal, Greece, and Poland.

For many countries, the increase in ICT intensity
is mostly driven by investment in the moderni-
sation of the telecommunication infrastructure.

ICT expenditures include both internal and external spending in three main categories of products and services: i) informa-
tion technology (IT) hardware; ii) IT services and software; and iii) telecommunications. These are defined by International Data

Corporation (IDC)* as follows:

— IT hardware: computer system central units, storage devices, printers, bundled operating systems, and data communica-

tions equipment.

— IT services and software: IT software, IT services, internal IT spending including the internal portion of information sys-
tems’ operating budgets, internally customised software, capital depreciation and any other expense related to IT that

cannot be directly tied to a vendor.

— Telecommunications: public network equipment, private network equipment, telecommunications services.

* World Information Technology and Services Alliance (WITSA)/International Data Corporation (IDC), Digital Planet — The Global

Information Economy, 1998.

For more details, see Annex, Table 2.3.1.
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ICT intensityl

%

Information and communication technology (ICT) expenditures

ICT expenditures
Millions of current US dollars

8 700
ates..-- United States. .
_______________________________ 600
L A
________ 500
""""" European UW
—————————— 400
6 —ermweemmm e emwmeommszz=
300
. Japan
European Union
200
5
100
4 | | | | | | | | 0
1992 93 94 95 96 97 1992 93 94 95 96 97
ICT intensity! by component Change in ICT intensities! by component,
1997 Average annual growth rate 1992-97
[ I I New Zealand Portugal IT ]
[ I I Sweden Greece I |
[ I I Australia Poland I E— —
[ I I United States Japan 11—
[ I I Switzerland Finland I E—
[ I I United Kingdom Korea O
[ I I Canada Hungary 1 — —
[ I I Japan Italy T
[ I I Netherlands Australia =r—
[ I s OECD OECD s
[ I I Denmark Czech Republic or—
[ T I Czech Republic Belgium | —|
[ I I France Canada -
[ I I Korea EU T
[ I I Belgium France — 11
[ I I Finland Mexico T
[ I s EU Sweden Oa—
[ I I Norway United Kingdom =]
[ I I Ireland Netherlands | |
[ I I Germany United States =
[ I I Austria Denmark |
[ I I Portugal Spain —
T 1 Hungary Ireland O—
T 1 ltaly Germany il
1T 1 Spain Norway =0
01T hardware [T 1 Greece Switzerland O 01T hardware
[ 1T services and software [ T_——T=5 Mexico Austria D% 11T services and software
[ Telecommunications C—T—T=3 Poland Turkey = [ Telecommunications
! | | C——_ T Turkey New Zealand | C—I 1 | | | | |
10 8 6 4 2 0 -2 0 2 4 6 8 10 12

1. ICT expenditures as a percentage of GDP.
Source: OECD, ADB database and IDC.

OECD 1999

%

)



122

2.4. Computers and the Internet

As prices continue to drop sharply, computers
become more and more affordable for both
businesses and consumers. The US quality-
adjusted index for computers shows a drop of
almost 90% in prices of personal computers
(PCs), workstations and laptops over a six-year
period, compared to a decline of 40% for large-
scale computers.

Computer penetration rates are an indicator of
information technology (IT) diffusion in house-
holds and workplaces. As personal computers
continue to become more affordable, the share of
households equipped with PCs has grown signifi-
cantly: by 1997, more than 30% of households in
seven OECD countries were equipped with PCs.

Wide variations still exist with respect to access
to computing equipment, and income is clearly
the primary differentiating factor within coun-
tries. Other socio-demographic characteristics,

such as age, occupation and educational attain-
ment, strongly influence the presence of com-
puters in households.

The number of Internet hosts is a lower bound
on the size of a country’s "public" Internet and
not a precise measurement of the number of
online computers. The number of hosts in OECD
countries reached 40.8 million in January 1999,
or 94% of the world total.

The Nordic countries, the United States and
Canada are among the most “wired”, with seven
to eleven Internet hosts per 100 inhabitants,
compared to an OECD average of less than four.

High communication costs remain a strong bar-
rier to the widespread use of Internet. Although
cost is not the only factor, countries with rela-
tively inexpensive Internet access tend to have
a higher Internet host density.

US producer price indices (PPI) are used as a proxy to measure worldwide price fluctuations for computer equipment. A
quality adjustment technique using hedonic regressions is used to account for the rapid technological improvements embodied
in these products. Data from France (INSEE) suggest that the trend of rapidly declining prices exists outside the US market.
Shorter time series for US consumer price indices (CPI) confirm that the cost declines are being passed on to consumers in the
form of lower prices.

Surveys of Internet hosts are the most common way of measuring worldwide Internet development. An Internet host is any
computer connected to the Internet via full- or part-time, direct or dial-up connections (Network Wizards, 1999). Some of the lim-
itations of using Internet host counts as an indicator of Internet development by country are:

— These surveys do not necessarily reach all hosts or servers connected to the Internet, as access might be blocked, for
example by a company firewall.

— Generic Top Level Domains (such as .com and .net) were redistributed among OECD countries based on their relative
shares of the domain registrations published by a different source (Internet.org). Although this method is subject to a
number of caveats, it does provide a more accurate distribution of Internet hosts than simple country-code Top Level
Domain (e.g. .ca for Canada) counts. For example, in Canada, more than half of all hosts were registered under .com
domains.

The index of Internet access cost is based on the OECD peak rate Internet access basket (calculated in US dollars using pur-
chasing power parities) for mid-1998 (OECD, 1999). This basket includes two components: PSTN (telephone) and Internet service
provider (ISP) charges. It does not take into account various discount schemes, including free subscriptions from ISPs, and
assumes that users can access the Internet via a local telephone call (which is not always the case). In most OECD countries, the
PSTN charge accounts for a higher share in total cost than the ISP charge.

For further information, see Network Wizards, Domain Survey Definitions, http://www.nw.com/zone/WWW/defs.html, 1999;
OECD, Communications Outlook 1999, Paris, 1999.

For more details, see Annex, Table 2.4.1.
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2.5. Infrastructure for the information economy

As demand from households and businesses for
new communication and broadcasting services
expands and liberalisation of markets continues,
the much-heralded information infrastructure
begins to take shape.

Telecommunication networks continue to
expand rapidly throughout OECD countries: by
1997, there was almost one fixed access tele-
phone line for every two inhabitants in the
OECD area, and cellular mobile telephony net-
works covered 95% of the total population.

One-third of OECD households now have cable
access, one-tenth subscribe to Direct Broadcast
Satellite services (DBS), and the number of
ISDN subscribers in the OECD area increased
more than eight-fold between 1993 and 1997.

Between 1992 and 1997, the number of cellular
mobile subscriptions grew by more than 50%
annually in OECD countries to reach 170 million
subscribers by the end of 1997, or one of out six
inhabitants.

As for Internet host density, the Nordic countries
have the highest penetration rates among OECD
countries for cellular mobile telephony: Finland,

Sweden and Norway had more than one cellular
mobile subscription for every three inhabitants
in 1997.

In these countries, the total number of telecom-
munication access paths (fixed access lines plus
mobile subscriptions) now exceeds the total
population. In all three Nordic countries men-
tioned above, as well as in Japan, a substitution
effect is now occurring between mobile and
fixed communication networks.

The number of secure Web servers gives a broad
measurement of the existing infrastructure for
electronic transactions. An August 1998 survey of
secure Web servers identified over 22 000 Web
sites engaged in electronic commerce in the
OECD area.

The total number of Web servers for electronic
commerce in OECD countries grew by 128%
between September 1997 and August 1998.

Three-quarters of all servers are located in the
United States, although this share is gradually
declining as electronic commerce develops in
other countries.

The Netcraft Server Survey provides one of the best available indicators of the growth of electronic commerce on the Internet.
Their August 1998 survey of the secure socket layer (SSL) protocol identified more than 424 000 Web sites using encryption. Only
those with third-party certification were retained since these would conduct electronic commerce activities over the Internet.
World-wide, 23 224 such servers were identified, more than 95% of which were located in the OECD area.

For more information, see OECD, Communications Outlook 1999, Paris, 1999.

For more details, see Annex, Tables 2.5.1 and 2.5.2.
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2.6. Human resources

As the knowledge-based economy requires new
skills and competencies, the quality of human
resources is the major factor behind the inven-
tion and diffusion of technology.

Measures of educational attainment are the
most commonly used proxies for human capital,
despite their imperfections; they do not cover
quality of schooling and formal or on-the-job
training.

60% of the OECD population aged 25-64 has com-
pleted upper secondary schooling, and the share
is 80% or more in the United States, the Czech
Republic, Norway, Germany, and Switzerland. In

contrast, it is below 50% in Turkey, Portugal,
Luxembourg, Spain, Italy and Greece.

13% of the OECD population aged 25-64 has uni-
versity-level education, but the share varies
between less than 9% in Austria, Turkey, Portugal
and Italy and more than 20% in the United States
and the Netherlands.

Flows of graduates in science and engineering
hint at future progress in this area. However, this
indicator is also influenced by the population’s
age structure. It is particularly high in English-
speaking countries, France and Spain.

Human capital is heterogeneous: no single type of attribute can adequately represent the many human characteristics that
bear on the economy and society. While the level of individuals’ skills, knowledge and competencies at any one time can be
taken to represent the “stock” of human capital, these various attributes cannot be easily quantified.

There are several approaches to estimate human capital stocks and flows, including:
— Occupational classifications, especially ISCO (International Standard Classification of Occupations), which rely on various

criteria, including the complexity of the tasks performed.

— The highest level of education completed by each adult (educational attainment) reflects his/her skill level. ISCED (Inter-
national Standard Classification of Education) classifies educational attainment in seven categories, two of which (catego-
ries 6 and 7) are for university degree or equivalent. For Graph 2.6.2 only, the fields of study with explicit technical content
were selected for the calculations: natural science, mathematics and comuter sciences, and engineering.

For further information, see OECD, Manual on the Measurement of Human Resources Devoted to S&T, “Canberra Manual”, Paris, 1995;

OECD, Human Capital Investment, Paris, 1998.

OECD, Education at a Glance: OECD Indicators 1998, Paris, 1998.

For more details, see Annex, Table 2.6.1.
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2.6. Human resources
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3.1. Recent trends in total R&D efforts

R&D activities are often viewed, in science and
technology policy, as an aggregate that consti-
tutes "the national R&D effort".

It is estimated that OECD countries allocated
over 495 billion US dollars to R&D in 1997, or
more than 2.2% of their combined GDP.

The slight recovery continued in the United
States and Japan, following several years of
declining investment in R&D as a percentage of
GDP and at constant prices.

R&D expenditure by the European Union rela-
tive to GDP has decreased gradually during the
1990s. This has been chiefly due to the situation
in the five main R&D investing countries.

Several countries, however, speeded up their
R&D investment during the 1990s, notably
Korea, Sweden, Finland, Ireland and Iceland.

In 1995, nearly 2.7 million researchers were
engaged in R&D in the OECD area, which corres-
ponds to 55 researchers per 10 000 labour force.

Overall, the number of researchers increased
more slowly in the first half of the 1990s than in
the preceding decade. In several countries (the
Czech Republic, Germany, Hungary, Italy), the
number even declined during one or more years
in the 1990s.

The share of researchers in the labour force has
remained stable overall during the 1990s,
whereas it rose slowly but steadily in the pre-
ceding decade.

However, in Nordic countries, in Ireland and in
Australia, this particular indicator of R&D inten-
sity has increased rapidly during the 1990s.

Two main input measures are employed. One of them is R&D expenditure: the main aggregate used for international com-
parisons is gross domestic expenditure on R&D (GERD), which comprises all of a country’s domestic R&D-related expenditures
for a given year. The other is R&D personnel, a category often limited to researchers (viewed as the central element of the R&D
system). Researchers are defined as professionals engaged in the conception and creation of new knowledge, products, pro-
cesses, methods and systems and in the direct management of the projects concerned. For those countries that compile data by
qualification only, data on university graduates are used as a proxy for researchers. R&D personnel data are expressed in full-
time equivalent (FTE) staff engaged in R&D during the course of one year. The R&D data have been compiled on the basis of the

methodology of the Frascati Manual 1993 (OECD, Paris, 1994).

The magnitude of estimated resource allocation to R&D is affected by national characteristics. These principally concern:

— Improvements in the national surveys on R&D: wider coverage of firms, particularly in the services sector (United States,
1992; Norway, 1987 and 1995; the Netherlands, 1994; Japan, 1995); improved estimates of resources allocated to R&D by
the higher education sector (Finland, 1991; Germany, 1987; Greece, 1989; the Netherlands, 1990; Spain, 1992).

— Improved international comparability: in Japan, R&D personnel data are expressed in full-time equivalent as of 1996
(overestimate of about 30% previously) and R&D expenditure has been adjusted accordingly; in Italy, extramural R&D
expenditures have been excluded as of 1991 (GERD overestimate of 6 to 10% previously); in Sweden, R&D in social
sciences and the humanities (SSH) in the business enterprises, government and private non-profit institutions (PNP) sec-

tors has been included as of 1993.

— Other breaks in series, notably: for Germany, data as of 1991 relate to unified Germany; for the United States, capital
expenditure by the higher education sector has been excluded as of 1991 (11% of that sector’s expenditure in 1990), sim-

ilarly for Sweden for 1995.

— Probable underestimation of R&D data for Korea (SSH excluded), the United States and Sweden (Box 4.1).

For more details, see Annex, Tables 3.1.1 to 3.1.5.
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3.1. Recent trends in total R&D efforts

Gross domestic expenditure on R&D as a percentage of GDP and researchers per 10 000 labour force
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3.2. R&D financing and performance

The government sector finances less than one-
third of R&D. During the 1990s the government
share of R&D funding decreased in most
Member countries. However, in seven countries
(Hungary, Iceland, Italy, Poland, Portugal, Mexico
and Turkey) it represents 50% or more of GERD.
The government share has increased in six coun-
tries, partly reflecting a decrease in private fund-
ing, notably in Japan and Italy.

The private sector has taken a larger part in the
funding of R&D than in the 1980s, contributing
more than 60% of the total R&D effort of OECD
countries as a whole. It has taken a clear lead in
the United States, due to the decrease in gov-
ernment funds and growth in private financing.

The volume of funds from abroad continued to
increase during the 1990s in a number of coun-
tries, including Denmark, the United Kingdom
and Canada, where they represent over 10% of
GERD. This reflects continuing globalisation of
R&D. In some European Union countries
(Belgium, Greece, Ireland), the development of
Community funding has contributed substan-
tially to the increase in funds from abroad, but in

most cases (notably Denmark, Finland, France
and the Netherlands), non-Community funding
has grown more rapidly.

In 1997, nearly 70% of R&D was performed by the
business enterprise sector (see also Section 5.1).
However, the share of researchers employed in
this sector is less important, particularly in the
European Union. This sector’s contribution has
climbed from the trough of 1993-95 back to its
level at the beginning of the decade. The situa-
tionin the United States is partly responsible, but
there has also been an advance in a number of
other countries such as Australia, Canada, most of
the Nordic countries and Ireland. The business
sector’s contribution has declined in a few coun-
tries, however, notably in the United Kingdom,
Spain and Italy.

The higher education sector and government
research institutes carry out the remaining 25%
to 30% of R&D expenditure and employ over 35%
of the researchers of the OECD area. The propor-
tions are higher in half of the OECD countries
(see also Section 4.1).

The R&D effort (expenditure and personnel) is usually broken down among four sectors of performance: business enterprises,
higher education, government and the private non-profit sector (PNP). This breakdown is based to a large extent on the System
of National Accounts, but higher education is viewed as a special sector, owing to the important role played by universities and
similar institutions in the performance of R&D.

R&D has various sources of financing. Flows of funds have been measured using performance-based reporting of the sums which
one unit, organisation or sector has received from another unit, organisation or sector for the performance of intramural R&D. What
is therefore measured are direct transfers of resources used to carry out R&D; other government provisions to encourage R&D,
such as tax concessions, the payment of bonuses for R&D, exemption from taxes and tariffs on R&D equipment, etc., are excluded.
Five sources of R&D financing are generally considered: the four R&D-performing sectors previously mentioned and funds from
"abroad". Total funds from the higher education and PNP sectors are classified under "other national sources". For the purposes
of international comparison, public general university funds (GUF) are included in the sub-total for government funds. They are
the funds which higher education establishments allocate to R&D from the general grant they receive from the Ministry of Educa-
tion or from the corresponding provincial or local authorities in support of their overall research/teaching activities.

When assessing the contributions of the different sectors of R&D performance and sources of financing and the changes in
those contributions over time, it is necessary to take account of changes in methods and series breaks (see Box 3.1), as well as
undervaluation of the government and higher education sectors in Sweden and the United States (notably as from 1990-91, when
changes of method in the United States had the effect of reducing the government sector’s contribution to higher education R&D
by roughly 20 to 25%). In addition, the transfer of public sector organisations to the private sector in 1992 in France and 1986 in the
United Kingdom (see Box 4.1) has reduced the government sector’s contribution and increased that of the business enterprise
sector.

For more details, see Annex, Tables 3.2.1 to 3.2.3, and Tables 4.1.1 and 4.1.2.
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3.2. R&D financing and performance
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3.3. Basic research

OECD countries devote between 12% and more
than 30% of their R&D expenditure to basic
research, or between close to 0.1 and more than
0.7% of their GDP.

The major share of basic research is performed
in the higher education sector and/or in govern-
ment research laboratories.

Industrial basic research is relatively more
developed in Switzerland (where there is a
strong pharmaceutical industry), Korea, the
United States, Japan and Ireland, countries
where the business enterprise sector performs
more than 70% of total R&D expenditure. In con-
trast, there is a larger proportion of basic
research conducted in government laboratories
in the European Union countries, Central
Europe and Australia, due to the sometimes
more significant role of government in R&D per-
formance.

In difficult economic times spending on "long-
term” research may seem a luxury, not only
because the effort will not pay off for a long time,

but also because the results are usually dissem-
inated widely and it is hard to establish a direct
link between the resources invested and the
result obtained. Nevertheless, most countries
spent a higher share of GDP on basic research in
1996-97 than in the early 1980s.

However, in the United States, there was a
decrease in the early 1990s of investment in
R&D, in percentage of GDP as well as in constant
prices. This is reflected in the level of basic
research expenditure compared to GDP which
diminished throughout the first half of the 1990s
and levelled off thereafter. This indicator has
decreased in the Netherlands from 1987 to 1995
(latest year for which data is available).

The trend in basic research expenditure during
the 1990s has been somewhat more favourable
in other countries, but has been levelling off or
diminishing slightly when compared with GDP in
several countries since 1994 or 1995: Australia,
France, Hungary, Italy, Japan, Norway, Poland,
Portugal, Spain.

R&D covers three activities: basic research, applied research, and experimental development. Basic research is experimen-
tal or theoretical work undertaken primarily to acquire new knowledge of the underlying foundation of phenomena and observ-
able facts, without any particular application or use in view. When there is a significant time lapse before the “results” of basic
research can be applied, this is considered long-term research whose results are sometimes utilised at a much later date and to
ends not foreseen by the initial researcher.

Analysis by type of activity is of undoubted science policy interest, but is based on an over-simplified model of the workings
of the scientific and technological system and also involves an important element of subjective assessment.

Data on basic research are often estimated in large part by the national authorities, notably for the higher education sector,
which is the main performer of basic research in most countries.

The breakdown may be applied at project level or if necessary at more detailed level, and, for the purposes of international
comparison, should be based on current expenditures only.

The magnitude of estimated resources allocated to basic research is also affected by the inclusion or exclusion of capital
expenditure. The latter is included by half of the countries for which information is available (Australia, Austria, the Czech Republic,
France, Iceland, Italy, Japan, Korea, the Netherlands, Portugal, Switzerland and Turkey). In the case of the United States, capital
write-downs are included in place of capital expenditure in the business enterprise sector.

For country details, see Annex, Tables 3.3.1 and 3.3.2.
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3.3. Basic research

Basic research as a percentage of GDP by

sector of performance, 1997
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4.1. R&D performed by higher education and government

R&D performed by higher education represents
on average nearly 0.4% of GDP and exceeds 0.5%
in five European countries (Sweden, Switzerland,
the Netherlands, Finland and Austria). More than
one worker in 1 000 has a research job in higher
education. This sector carries out 15-20% of total
R&D and employs more than 25% of the research
workforce. These proportions, which are influ-
enced by underestimates for the United States
(see box below), are much larger in more than half
the OECD countries, notably those with low
industrial research intensity.

Resources allocated to R&D in the higher educa-
tion sector (as a percentage of GDP) continued
to rise in the early 1990s, but seem to have lev-
elled off subsequently in the main OECD
regions. They have declined in a few countries,
notably Canada and Hungary, but increased in a

number of others such as the Czech Repubilic,
Finland, Korea, Poland and Switzerland.

R&D performed by the government sector repre-
sents on average 0.25% of GDP and exceeds 0.4%
in only five countries (Iceland, Korea, France,
New Zealand and Australia). The government sec-
tor accounts for one-tenth of R&D performed in
the OECD area. Its share is 15% in the European
Union and over 20% in a number of European
countries and also in Mexico and New Zealand.

The share of R&D performed by government labo-
ratories has continued to decline, especially since
1993, as a result of decisions by governments to
outsource certain R&D activities in order not to
substitute for external R&D capacity. This has been
the case almost everywhere, the share of GDP rep-
resented by government expenditure on R&D hav-
ingriseninonly three orfour countries since 1991.

When judging R&D performance in the higher education sector and its development over time, it should be remembered
that many of the figures for this sector are estimates by the national authorities and that evaluation methods are periodically
revised (see Boxes 3.1 and 3.2).

Furthermore, certain national characteristics may strongly influence R&D performance by government and higher education:

Figures for the government and higher education sectors in the United States are probably underestimated as public sec-
tor R&D only covers federal government activities, not those of individual states and local government. In the higher edu-
cation sector, R&D in the humanities is not included, and since 1991 capital expenditures have been excluded. In Sweden,
too, the government sector, which includes only the central administrative units, is seriously underestimated; inclusion of
county and local units might well double these figures. Finally, in Korea the higher education sector is probably very much
underestimated owing to the exclusion of R&D in the social sciences and humanities (SSH).

In Japan, figures for R&D personnel in the higher education sector before 1996 are overestimated by international stan-
dards, as researchers were counted in terms of the number of persons "regularly” employed in R&D instead of full-time
equivalent (FTE) staff. According to studies conducted by the Japanese authorities, the number of FTE researchers is
about 40% lower in the higher education sector and 30% lower in the national total. Because of this overestimation of the
number of researchers, the figures for R&D personnel costs are also overestimated, particularly for the higher education
sector; the OECD has accordingly computed an "adjusted" series for the years to 1995.

Certain transfers of public agencies to private enterprise, as in the case of France Telecom in France (1992) and the Atomic
Energy Authority in the United Kingdom (privatised in 1986), have had the effect of reducing R&D performance in the gov-
ernment sector and increasing it in the business enterprise sector.

Finally, it is necessary to bear in mind remarks made (Boxes 3.1 and 3.2) concerning the figures for unified Germany as of
1991 and complete coverage of SSH in Sweden as of 1993.

For more details, see Annex, Tables 4.1.1 and 4.1.2.

OECD 1999



4.1. R&D performed by higher education and government
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4.2. Priorities of public funding of R&D by socio-economic objectives

Data on government budget appropriations or
outlays for R&D provide an indication of the rel-
ative importance for governments of various
socio-economic objectives such as defence,
health, or environment.

Defence R&D budgets as a percentage of GDP
continued to decline in the OECD area, mostly
owing to overall reductions in military expendi-
ture.

Defence accounts for more than one-half of gov-
ernment R&D budgets in the United States,

more than one-third in the United Kingdom and
more than one-quarter in France.

Public R&D expenditure on health and environ-
ment accounts for almost a quarter of civil gov-
ernment R&D budgets in the OECD area. It is
especially high in the Nordic and English-
speaking countries.

Government R&D expenditure on health and
environment has been increasing in the 1990s in
most countries.

GBAORD (government appropriations or outlays for R&D) measures the funds committed by the federal/central government
for R&D to be carried out in one of the four sectors of performance (business enterprise, government, higher education, private
non-profit sector) at home or abroad (including by international organisations). The data are usually based on budgetary sources
and reflect the views of the funding agencies. They are generally considered less internationally comparable than the performer-
reported data used in other tables and graphs presented here but have the advantage of being more timely and reflecting current
government priorities, as expressed in the breakdown by socio-economic objectives.

A first distinction can be made between defence programmes, which are concentrated in a small number of countries, and

civil programmes, which can usefully be broken down as follows:

— Economic development: promotion of agriculture, fisheries and forestry; promotion of industry; infrastructure; energy.

of the Earth and the atmosphere.
Civil space.

— Non-oriented programmes and advancement of research.

Health and environment: human health, social development, protection of the environment, exploration and exploitation

— General university funds (GUF): the estimated R&D content of block grants to universities.

It should be noted that the series for Japan excludes the R&D content of military procurement. In the United States, general
support for universities is the responsibility of state governments and is therefore not included in GUF and total GBAORD.

For more details, see Annex, Table 4.2.1.
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4.2. Priorities of public funding of R&D by socio-economic objectives
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4.3. Government support for industrial technology

Government support for industrial technology
goes well beyond public funding of R&D.

It can be broken down in three main compo-
nents: financial incentives (e.g. grants, subsidies,
tax reliefs, forgiven loans), mission-oriented
contracts and procurement (e.g. for defence,
space, health), and science and technology
infrastructure and diffusion (e.g. public/private
partnerships in R&D).

Experimental data for ten OECD countries were
collected and can be interpreted as broadly
reflecting each government’s strategy for sup-
porting industrial technology.

On average, public procurement has the largest
share (especially in countries with high spend-

ing on defence), followed by public infrastruc-
ture and by financial incentives.

Among countries for which data are available,
government support to industrial technology
relative to domestic product of industry is great-
est in Finland, the United States and France, fol-
lowed by the United Kingdom, the Netherlands,
and Germany.

During the 1990s, government support has
shrunk in most countries. The reduction is par-
ticularly pronounced in the United States,
France, Germany, and the United Kingdom. In
contrast, government support to industrial tech-
nology increased in Finland, and to a lesser
extent in Japan and Australia.

The data currently available from standard R&D sources do not give a complete picture of government support for industrial
technology which should cover financial incentives, mission-oriented contracts and procurement and support via the S&T infra-

structure.

— Financial incentives include all programmes designed to encourage industrial firms to carry out R&D (or other innovation
activities) by reducing the cost through grants, loans, fiscal incentives, etc.

— Mission-oriented contracts and procurement cover government payments to industrial firms to carry out R&D to meet gov-

ernment needs, notably for defence or space objectives.

— Support via the S&T infrastructure covers ways in which governments can assist firms without giving them money for R&D:
by financing R&D activities aimed at industrial development in institutes and universities; by supporting technological
research in academic and similar units; and by funding non-R&D programmes supporting either post-R&D stages of the

innovation process or diffusion and extension programmes.

This model has the advantage of giving a coverage that goes beyond the traditional indicators of GBAORD for industrial
development and government financed R&D in the business enterprise sector, by including a wider range of financial incentives,
notably tax credits, and also general support for engineering via funds for the advancement of knowledge and R&D (academic

engineering).

Special sets of data were compiled for ten OECD Member countries within the framework of the OECD Jobs Study (Technology,
Productivity and Job Creation: Best Policy Practices, OECD, 1998) in order to examine the level and structure of such funding and trends

over the last few years. These data have been updated in 1999.

For more details, see Annex, Table 4.3.1.
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4.3. Government support for industrial technology

Government support to industrial R&D by type as a percentage
of domestic product of industry

1997
[ Financial [ Procurement [ S&T infrastructure
Finland I | 23.2
United States :—] 24.2
France (1995) | [ | 2.8
United Kingdom _:| 25.0

Netherlands :-:l 26.5
Canada (1995) :-j
Australia (1996) [ [ | 37.3

Japan -:| 11.4

Mexico (1995) D 56.4
| | |

0.0 0.2 0.4 0.6 0.8
%

Total government /
support as a %
of business R&D 26.4

Beakdown of financial support
1997
[ Grants

[ Fiscal [ Other

Finland

United States (1996)

France (1995)

United Kingdom (1996)

Germany

Canada (1995)

Australia (1996)

Japan (1995)

Mexico (1996)

o
N
o
'S
o
=2}
o
=}
=

Source: OECD.

OECD 1999

100
%

Government support to industrial R&D by type as a percentage
of domestic product of industry
Variation 1990-97

Finland :I
Japan :l
Australia (1996) :|
Mexico (1995) ]

Canada (1995)
Netherlands
Germany
France (1995)

United Kingdom

United States

1l..

|
-0.3 -0.2 -0.1 0 0.1 0.2

Breakdown of procurement
1997

[ Defence [ Space [ Other

United States (1996)

France (1995)

United Kingdom (1996)

Netherlands

= |
1
[ ]
| N
Germany -:
B
M

Canada (1995)

Australia (1996)

Japan (1995)

| | | |
0 20 40 60 80 100
%

Y



L0

4.4. Tax treatment of R&D

Most OECD countries have special tax schemes
for R&D expenditures, such as immediate write-
off of current R&D expenditures (all except New
Zealand), and various types of R&D tax credits.

Depending on the country, R&D tax credits can
be a “flat rate” (e.g. on the amount of R&D:
Canada), or “incremental” (e.g. taking account of
the difference between current R&D and a past

reference point: the United States); tax relief
may apply equally to all firms performing R&D or
give special treatment to small firms (France) or
to collaborative R&D (Japan).

These schemes result in tax subsidies for R&D in
12 OECD countries in 1998 (the United Kingdom
will be added in 2000): tax credits as a policy
instrument are on the rise among OECD countries.

The B-index is defined as the present value of before-tax income necessary to cover the initial cost of R&D investment and
to pay corporate income tax, so that it becomes profitable to perform research activities. Algebraically, the B-index is equal to the
after-tax cost of an expenditure of 1 US dollar on R&D divided by one minus the corporate income tax rate. The after-tax cost is
the net cost of investing in R&D, taking into account all the available tax incentives.

B-index= (1=A)
(1-71)
where A = the net present discounted value of depreciation allowances, tax credits and special allowances on R&D assets;
T = the statutory corporate income tax rate (CITR).

In a country with full write-off of current R&D expenditure and no R&D tax incentive scheme, A =T, and consequently B = 1.
The more favourable a country’s tax treatment of R&D, the lower its B-index.

The B-index is a unique tool for comparing the generosity of the tax treatment of R&D in different countries. However, its
computation requires some simplifying assumptions and it should therefore be examined together with a set of other relevant
policy indicators. Furthermore, its “synthetic” nature does not allow distinguishing the relative importance of the various policy
tools it takes into account (e.g. depreciation allowances, special R&D allowances, tax credit, CITR).

B-indexes have been calculated under the assumption that the “representative firm” is taxable, so that it may enjoy the full
benefit of tax allowance or credit. For incremental tax credits, calculation of the B-index implicitly assumes that R&D investment
is fully eligible for the credit, and does not exceed the ceiling where there is one. Some detailed features of R&D tax schemes
(e.g. refunding, carryback and carryforward of unused tax credit, or flowthrough mechanisms) are therefore not taken into account.

The effective impact of the R&D tax allowance or credit on the after-tax cost of R&D is influenced by the level of the CITR.
An increase in the CITR reduces the B-index only in those countries with the most generous R&D tax treatment. If tax credits are
taxable (as in Canada and the United States), the effect of the CITR on the B-index depends only on the level of the depreciation
allowance. If the latter is over 100% for the total R&D expenditure, an increase in the CITR will reduce the B-index. For countries
with less generous R&D tax treatment, the B-index is positively related to the CITR.

For further information, see J. Warda, “Measuring the Value of R&D Tax Provisions”, in “Fiscal Measures to Promote R&D and
Innovation”, OCDE/GD(96)165, Paris, 1996.

For more details, see Annex, Table 4.4.1.
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4.4. Tax treatment of R&D

Amount of tax subsidies for 1 US dollar Change in tax subsidies for 1 US dollar of
of R&D, large firms, 1998 R&D, large firms, between 1990 and 1998
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4.5. Co-operation between business and the public sector

Innovation no longer depends solely on how
firms, universities, and research institutes per-
form independently, but, increasingly, on how
they co-operate.

Co-operation between business and non-
business entities is one aspect of a growing
trend in co-operation among actors in innova-
tion systems which takes various forms. Firms
seek access to the fundamental knowledge
necessary for their research; universities seek
links to commercialise their research and obtain
funding; governments look to alliances that
ensure that the economy benefits from public
research.

Firms’ recognition of the usefulness of academic
research for their innovative activity translates
into business’s increasing (although still low)

share in the funding of university research.
OECD-wide, business provides funding for 6% of
university research and 3% of government
research. However, countries differ substantially
because of differences in national innovation
systems. Business funding of university research
is similar in Europe and in the United States
(where there is no business funding of govern-
ment research).

For some countries, innovation surveys include
a question on firms with co-operation arrange-
ments (of any type) for innovation with universities
or government. Firms with such arrangements
are close to 10% of the labour force, except in
Nordic countries where the percentage is sub-
stantially higher. Moreover, such agreements are
more common for large firms than for small ones.

The private sector’s use of the research capabilities of universities and public laboratories is shown here by business financ-
ing of R&D performed in the higher education and government sectors. Certain types of aid from business to universities, such
as charge-free provision of machinery or use of experimental facilities, are not counted in this financing, with the result that co-

operation between business and higher education is undervalued.

In innovation surveys (see Box 5.5), co-operation is interpreted more restrictively: innovation co-operation means active
participation in joint R&D and other innovation projects with other organisations. It does not necessarily imply that both partners
derive immediate commercial benefit from the venture. Pure outsourcing where there is no active participation, is not regarded
as co-operation. In the question on co-operation agreements, respondents were asked to break down these agreements by type
of partner organisation (universities and other higher education establishments, public institutions, private non-profit

institutions, etc.) and by country of residence of the partner.

For more details, see Annex, Table 4.5.1.
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4.5. Co-operation between business and the public sector

Share of firms with co-operation arrangements with
university or government research institutions
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by government and univesity
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5.1. Business R&D

R&D performed in the business enterprise sec-
tor, regardless of the origin of funding, reflects
firms’ efforts to make technological innovation a
basis for their competitiveness.

Business R&D in the OECD area amounted to
343 billion US dollars in 1997 or 69% of total R&D.

R&D performed in the business sector declined
as a percentage of domestic product of industry
from the early 1990s (mid-1980s in the United
States), but recovered in most countries, except
some in Europe, from 1995. The levelling off was
mainly due to the economic downturn of the
1990s and to a reduction in government funding
of business R&D (notably for defence), which

also affected business funding of R&D, owing to
the “leverage effect” of public funding.

Business R&D intensity is particularly high in
Sweden (at 4.4% of the domestic product of
industry, it is more than twice the OECD aver-
age), followed by Finland (2.7%) and Korea
(2.5%). It is lower in those OECD countries with
lower GDP per capita.

Annual growth rates of business R&D since the
early 1990s in these three countries are among
the highest in the OECD area. Business R&D
grew only faster in Ireland, Iceland and Australia,
all of which, however, started from low levels
in 1991.

This section covers R&D activities carried out in the business enterprise sector by performing firms and institutes, regardless
of the origin of funding. While the government and the higher education sectors also carry out R&D, industrial R&D is most closely
linked to the creation of new products and production techniques, as well as to a country’s innovation efforts.

For more details, see Annex, Tables 5.1.1 and 5.1.2.
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5.1. Business R&D

Evolution of business R&D as a percentage
of domestic product of industry
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5.2. Business R&D in services

Services play an increasingly dominant role in
OECD Member countries. They now constitute
the largest share of GDP in most countries, and
their share is rising.

However, the share of services in R&D is much
lower than their share in GDP. Services now
account for only about 15% of total business R&D
in the OECD area (ranging from almost 40% for
Canada to less than 5% for Japan and Germany).

This is due, in part, to the fact that innovation in
services relies less on R&D than in manufactur-

ing, even though some services (especially
those related to information and communication
technology) have a high technological intensity.

The low share of services in R&D is also due to
the fact that R&D in services is still only partially
measured in countries such as France, Germany
and Japan.

Partly owing to improved statistical coverage of
services in national R&D surveys, available fig-
ures show a steady growth in R&D performed in
the services sector in almost all OECD countries.

The national statistical authorities recognise the need for improved R&D data for the services sector and R&D surveys are
being extended to better capture expenditures in this sector. However, with the extension of the surveys, certain methodological
issues arose and still need to be resolved. If data are to be comparable internationally as well as across time, certain practices
concerning the allocation of certain sectors formerly included in the manufacturing sectors but now reclassified in services, need

to be standardised.

The ANBERD database was constructed to create a consistent data set which overcomes the problems of international com-
parability and temporal discontinuities associated with the official BERD data provided to the OECD by its Member countries.

In 1999, the OECD has created complete matrices in ISIC, Rev. 3 in the ANBERD database. Hence, the coverage of ANBERD
has been extended to 58 sectors, including greater coverage of services, starting with the survey year 1987.

Although the OECD has attempted to resolve comparability issues as they arise, it is still important to exercise caution when

analysing these data, as the process is still ongoing.

For more information, see OECD, Research and Development in Industry — Expenditure and Researchers, Scientists and Engineers 1976-97,

Paris, 1999.

For more details, see Annex, Tables 5.2.1 and 5.2.2.
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5.3. Business R&D in manufacturing

Manufacturing industries are grouped according
to their R&D intensity in four categories: high,
medium-high, medium-low and low technology
(see Section 7.2).

The distribution of business R&D intensities dif-
fers widely across countries. In countries such as
Canada, Italy and the United Kingdom, the
difference between high-technology industries
and medium-low-technology industries is much
larger than in countries such as Japan and
Germany.

Changes in R&D intensity are broken down into
three components: intra-sectoral effect, struc-
tural effect, and a cross effect.

In most countries, the bulk of the change in busi-
ness R&D intensity between 1990 and 1997 stems
from the intra-sectoral effect. In countries such as
Sweden, Finland and Australia, total business
R&D intensity grew because most industries per-
formed more R&D. In other countries such as Nor-
way, the United Kingdom and the Netherlands,
R&D intensity in manufacturing declined because
most industries performed less R&D.

Cross-country differences in R&D intensity are often interpreted in terms of “technological level”. While important, the tech-
nological level is not the whole story. A country’s propensity to conduct R&D is influenced by its industrial specialisation: for
example, a country with abundant natural resources is likely to specialise in basic industries rather than in R&D-intensive indus-
tries. However, this does not prevent the country from having a high technological level in its key industries, i.e. above-average
R&D intensities in low-technology industries.

Likewise, while the evolution of total R&D intensity reflects changes in a country’s “technological level”, it also depends on
other factors. For example, a country’s overall R&D intensity may increase because the country spends generally more on R&D,
independently of the industry structure, but it may also do so because R&D-intensive sectors have an increasing weight in the
economy over time. Breaking down changes in a country’s aggregate R&D intensity r between time 0 and time t makes it possible
to identify three different effects:

zvoj(rtj =g Z o (V= Vj) Z (g = 1) (Vg = Vo))
r,—r =ervv—2rvvv= - + £ + £
Lo m 2 200 T ghgppon chooooo  doooooooo
! ! intra-sectoral effect structural effect cross effect

where T is R&D intensity (BERD/value added) of sectorj in timet, Vij is its share of value added. Then, r, is total R&D intensity
of the country in time t, and ry_is total R&D intensity in time 0.

The interpretation of the three effects is as follows:

— The intra-sectoral effect is positive (or negative) if the country is more (or less) R&D-intensive in time t than in time 0,
independently of its industry structure.

— The structural (or inter-sectoral) effect is positive (or negative) if R&D-intensive sectors have more (or less) weight in value
added in the country in time t than they had in time 0.

— The “cross effect” is positive if the country has increased its R&D intensity in industries whose share in value added has
increased.

This breakdown must be handled with care, since an economy’s sectoral specialisation also depends in part on its ability to

conduct R&D (e.g. its endowment in skilled labour): the causality does not run only one way, and the three components are not
only “causes” of a country’s total R&D intensity but also consequences.

For more details, see Annex, Tables 5.3.1 t0 5.3.3.
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5.3. Business R&D in manufacturing

R&D intensities by industry
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5.4. Funding of business R&D by size classes of firms

Both small and large firms play an important role
in innovation, but their relative importance in
business R&D varies substantially across OECD
countries. Firms with less than 500 employees
account for more than 50% of business R&D in
Ireland, Poland, Norway and Australia, whereas
they represent less than 20% in Korea, Germany,
the United States, Sweden and Italy.

Government support to business R&D, which
has various components, notably grants and
subsidies and public procurement, also varies
strongly across countries. The share of govern-
ment-financed business R&D ranges from more
than 30% in Poland, and more than 10% in Italy,
the United States and France, to less than 3% in
Mexico, Australia, Switzerland, Turkey and
Japan.

Whatever its level, government support to busi-
ness R&D is not evenly distributed among small
and large firms in most OECD countries.

On average, OECD countries’ government support
to business R&D is skewed towards large firms.

The share of government funding in business
R&D is more than twice as high for large firms
as for small firms in Norway, France and the
Netherlands, followed by the United States, Italy,
Sweden and the United Kingdom. The bias
towards large firms is stronger in countries with
high defence spending, owing to the concentrated
market structure of the industries concerned.

In contrast, government support to business R&D
is more than twice as high for small firms as
for large firms in Switzerland, Belgium, Korea,
Finland, Turkey and Mexico.

The importance of small firms in innovation processes is increasingly recognised. They are a source of permanent renewal
of technology, of technological breakthroughs, and of competitive pressure for large incumbent firms, which are compelled to
innovate in order to maintain their technological edge. The so-called “new technology-based firms”, most of which are small, play
a crucial role in making radical innovations and creating new markets. At the same time, SMEs face specific problems for innovat-
ing and for adopting new technologies (access to funds, to markets, to skilled labour). Moreover, it is often argued that public
policies are biased against SMEs and that this justifies “counter-measures” in their favour. This is of particular concern to policy
makers.

On the other hand, the role of large firms must not be ignored: they play a leading role in structuring markets, carrying out
large-scale innovations, and even in co-ordinating smaller firms. The respective and complementary roles of small and large firms
may vary across industries and across countries. The relevance of various types of policy tools may vary with the size profile of
the target population of firms.

Data in this section are based on a mini-questionnaire first launched in 1997. These data were subsequently updated for the
Meeting of the Committee for Scientific and Technological Policy (CSTP) at Ministerial level held in June 1999. In order to compare
the countries by size class, data received had to be aggregated according to two categories: fewer than 500 and 500 or more
employees. This is due to the fact that the data were not broken down into identical size classes for the various countries. Unfor-
tunately, it was not possible to use all the data sent by Member countries.

These data are quite informative in that they make it possible to discern whether there is a bias in government support
towards larger firms. It appears that the bias towards larger firms is particularly significant in those countries with large defence
budgets. More detailed information by firm size would make possible a better representation of the situation in the OECD
Member countries.

For more details, see Annex, Tables 5.4.1 and 5.4.2.
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5.4. Funding of business R&D by size classes of firms

Share of firms with less
than 500 employees in business R&D
1997

Source: OECD.
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5.5. Business expenditure on innovation

Measuring the total cost of innovation activities
in firms and industries is a major aim of innova-
tion surveys.

Expenditure on R&D is only a fraction of total
expenditure on technological innovation.

Resources devoted to innovation activities also
include acquisition of machinery and equip-
ment, acquisition of software and other external
technology linked to product and process inno-
vation, and expenditure on training, industrial
design and market introduction for aspects of
new or improved goods and services or pro-
cesses.

Data from innovation surveys for a limited num-
ber of countries suggest that the non-R&D por-
tion of technological innovation is up to twice
the R&D portion. As such surveys are new, espe-
cially in the services sector, data may be only

broadly comparable across countries. On aver-
age, in manufacturing industries, expenditure on
R&D is about half the expenditure on innova-
tion.

In most countries, expenditure on innovation
(relative to sales) is higher for manufacturing
than for services.

In manufacturing, expenditure on innovation is
highest in Sweden (more than 7% of total sales)
and Switzerland (more than 6%), followed by
Finland, Germany, France and the Netherlands
(about 4% each), and is lowest in Spain and
Belgium (about 2%).

The services industries also spend heavily on
innovation although most is not for formal R&D.
In services, expenditure on innovation is highest
in the United Kingdom and Sweden (about 4%).

Innovation surveys, based on the Oslo Manual methodology, attempt to collect firm-level data on input and output from inno-
vation*. The most well-known is the Community Innovation Survey (CIS) managed by Eurostat which co-ordinates national inno-
vation surveys in all countries of the European Union plus Norway. These surveys cover manufacturing firms and a selection of
services (electricity, gas and water supply, wholesale trade, transport, telecommunications, financial intermediation, computer
and related activities and architectural, engineering and other technical activities).

Expenditure on innovation includes all expenditure related to those scientific, technological, commercial, financial and
organisational steps which are intended to lead, or actually lead, to the implementation of technologically new or improved prod-
ucts and processes. The information requested is the expenditure in a given year for innovation activities performed by enter-
prises having introduced a technologically new or improved product (or service) or process over a period of three years ending
in the year of expenditure.

Not many enterprises keep separate records of innovation expenditure other than R&D, and many firms had difficulty in
reporting innovation expenditure. But experience has shown that it is possible for them to give acceptable estimates of the
non-R&D portion. Another difficulty in the measurement of innovation expenditure is the question of extramural expenditure for
innovation activities. They are not separately available for most enterprises, and, in consequence, special care has to be taken
when aggregating individual firm numbers to industry or national figures, because of double-counting.

* A general overview of the last round of innovation surveys can be found in G. Muzart (1999), “Description of National Innovation
Surveys Carried Out, or Foreseen, in 1997-99 in OECD Non-CIS-2 Participants and NESTI Observer Countries”, STI Working Paper
1999/1, OECD, Paris.

For more details, see Annex, Table 5.5.1.
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5.5. Business expenditure on innovation

Expenditure on innovation as a share of total sales
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5.6. Venture capital

Venture capital refers to equity investment in
new firms. It is a major source of funding for new
technology-based firms, and it is key in promot-
ing the radical innovations often carried out by
new firms.

It is expanding rapidly in most countries for
which data are available, owing partly to the
creation of new financial markets that facilitate
the floatation of new firms.

The United States’ venture capital market is by
far the largest, followed by the United Kingdom
and Canada. Even expressed as a percentage of
GDP, investment in venture capital in these
three countries is among the highest of all OECD
countries. It is also high in the Netherlands,
Finland and Belgium. It is still rare in Japan.

Early stages regroup seed capital and start-up
capital, when the firm focuses on research and
development. The expansion stage, when the
firm begins earning revenue, comes later.
Almost half of venture capital in North America
finances firms in their early stages, whereas in
Europe it mostly finances the expansion of firms
already present in the market.

A striking difference between the major econo-
mies concerns the distribution of venture capital
by industry. In 1997, information and communi-
cation technology (ICT) and health/biotechnology
account for more than three quarters of venture
capital in the United States. The corresponding
figures are only about 20% for Europe, and 10%
for Japan.

Venture capital is provided both by specialised financial firms acting as intermediaries between primary sources of finance
(such as pension funds or banks) and firms (formal venture capital) and by so-called “business angels” (usually wealthy individ-
uals experienced in both business and finance who invest directly in firms).

Data on venture capital are collected among their members by national or regional venture capital associations. Only formal
venture capital (provided by specialised intermediaries) is captured by statistics. According to estimates, in the United States,
business angels invest almost twice as much annually in new firms as venture capital funds. The figure is probably much lower in

most other OECD Member countries.

Several financing stages can be identified in relation to the development of a venture-backed company:
— Seed capital is provided to research, assess and develop an initial concept

— Start-up is financing provided to companies for product development and initial marketing. Companies may be in the pro-
cess of being set up or may have been in business for a short time, but have not sold their product commercially.

— Expansion is financing provided for the growth and expansion of a company which is breaking even or trading profitably.
Capital may be used to finance increased production capacity, market or product development and/or to provide addi-

tional working capital.

OECD 1999



5.6. Venture capital

Investment in venture capital Average annual growth rate of investment
as a percentage of GDP in venture capital, 1995-97
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6.1. Trends in the main components of international transactions

More and more firms, including small ones,
increasingly organise their development, pro-
duction, sourcing, marketing and financing activ-
ities on an international and even worldwide
basis, giving rise to new forms of competition
and co-operation among firms on product and
factor markets.

The most visible features of this globalisation
process are international trade and investment
flows which, although non-member countries are
increasingly integrated into the world economy,
are still concentrated in the OECD area.

The greater openness of OECD countries is
apparent in selected international transactions
which are growing at a faster pace than GDP.

Trade in goods, the oldest form of international-
isation, continues to play a dominant role: rising
steadily between 1985 and 1997, it represents
roughly 16% of OECD GDP. A closer look
(Section 7.2) reveals that high-technology indus-

tries account for an ever-rising share of trade of
manufactured goods.

While representing only about a quarter of
goods trade, trade in services is taking on more
importance. This is partly due to the changing
nature of services (such as software, financial
services, telemarketing, transport, and account-
ing) which are becoming more and more interna-
tionally tradable.

While financial transactions and technological
trade have largely outstripped growth in interna-
tional trade, their volume remains for the
moment significantly less important: portfolio
investment as a percentage of OECD GDP stands
at less than 4%, direct investment at less than 2%,
and technological trade at less than 0.5%.

However, direct investment (Section 8.1) and
trade in ready-to-use technologies
(Section 11.5) are important factors in interna-
tionalisation and industrial restructuring in
OECD countries.

Trade in goods and services. Data relating to trade in goods and services correspond to each country’s exports to and imports
from the rest of the world: these data are collected for use in compiling balances of payments. Data relating to international trade
in goods are also collected in customs surveys, but as a general rule they are not comparable to balance of payment data. Since
data on trade in services are collected solely for use in compiling balances of payments, the latter have been chosen as source
data to ensure that trade in goods and trade in services are suitably comparable.

Direct foreign investment. Foreign investment is defined as being “direct” if the foreign investor holds at least 10% of the ordinary
shares or voting rights in the firm in which the investment is made. This 10% limit means that the direct investor is able to influ-
ence and participate in the management of a firm but does not necessarily require complete control (see Section 8.1).

Portfolio investments. In cases where the foreign investor holds less than 10% of the capital (ordinary shares or voting rights) of
a firm, the investment is considered to be a “portfolio investment”. This type of investment usually corresponds to “short-term”
investment transactions in which the investor has no intention of influencing the management of a firm. However, in cases where
the shares in a firm are divided among a large number of shareholders, it would be feasible for a shareholder with a shareholding
of less than 10% to be able to influence the management of that firm.

Investment income. This type of income consists of: the investor’s share of the profits reinvested or placed in reserve by the
firm; the dividends payable to the investor in addition to taxes withheld at source; the interests payable by firms in addition to
taxes withheld at source; less the interest payable by the investor to the firm in addition to the taxes withheld at source.

Technological trade. Technology receipts and payments constitute the main form of disembodied technology diffusion. Trade
in technology comprises four main categories: transfer of techniques (through patents and licences, disclosure of know-how);
transfer (sale, licensing, franchising) of designs, trademarks and patterns; services with a technical content, including technical
and engineering studies, as well as technical assistance; and industrial R&D (see also Section 11.5).

For more details, see Annex, Tables 6.1.1 t06.1.3
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6.1. Trends in the main components of international transactions
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7.1. International trade

International trade in goods and services plays
an increasingly important role for most OECD
countries. It can bring about substantial effi-
ciency gains for producers and better satisfy
consumer demand through a larger choice of
cheaper and better quality goods and services.

The average of exports and imports of goods and
services represents about 20% of GDP in OECD
countries (see also Section 6.1). However, this
figure hides substantial differences across coun-
tries, as the trade-to-GDP ratio is strongly
affected by country characteristics such as size
and geographic distance.

Thus, international trade in goods and services
accounts for more, sometimes substantially
more, than 50% of GDP for Luxembourg, Ireland,
Belgium, the Czech Republic, the Netherlands
and Hungary. In contrast, international trade is
much less important for economies such as the
United States or Japan which have a trade-to-
GDP ratio of about 10%; a similar figure is
obtained for the European Union when intra-EU
trade flows are excluded.

Whatever the level of the trade-to-GDP ratio,
trade in goods and services has become increas-
ingly important for virtually all OECD countries
during the 1990s, thereby strongly contrasting

with the 1985-90 period. The rise is most pro-
nounced for Hungary, the Czech Republic, and
Canada, but also for Turkey, Mexico and Spain,
countries where trade was less important in the
past. Efforts towards stronger regional integra-
tion, especially in Europe and North America,
and more general policies towards greater liber-
alisation of trade certainly play a major role in
the increased internationalisation of OECD
countries.

While international trade tends to rise faster for
services than for goods over the long term, the
share of both categories in GDP grew at about
the same pace during the 1990s in OECD coun-
tries, at slightly more than 2% annually. However,
there are substantial differences among coun-
tries concerning the relative growth of goods and
services.

Trade in goods increased faster than trade in
services for some countries, especially those
that opened up most rapidly during the 1990s
(Hungary, the Czech Republic, Mexico, and
Canada). However, most countries show the
opposite trend, with trade in services rising
faster than trade in goods. In particular, the
increased openness is almost exclusively due to
services in the Netherlands and Germany.

The most frequently used indicator of the importance of international transactions relative to domestic transactions is the
trade-to-GDP ratio, which is the average share of exports and imports of goods and services in GDP.

International trade tends to be more important for countries that are small (in terms of size or population) and surrounded
by neighbours with open trade regimes than for large, relatively self-sufficient countries or those that are geographically isolated
and thus penalised by high transport costs. Other factors also play a role and help explain differences in trade-to-GDP ratios
across countries, such as history, culture, (trade) policy, the structure of the economy (especially the weight of non-tradable ser-

vices in GDP), or the presence of multinational firms (intra-firm trade).

The trade-to-GDP ratio is often called the trade openness ratio. However, the term “openness” to foreign competition may
be somewhat misleading. In fact, a low ratio for a country does not necessarily imply high (tariff or non-tariff) obstacles to foreign
trade, but may be due to the factors mentioned above, especially size and geographic remoteness from potential trading

partners.

For more details, see Annex, Table 7.1.1.
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7.1. International trade
Trade in goods as a share of GDP* Trade in services as a share of GDP*
% % % %
25 25 7 7
EU?
EU? 6 6
20 20 w
5 5
OECD® __.--
15 b 4
g 3
10 United States ____..----
P JPPETTLLLLL A 2
5 Japan
EU (excluding intra-EU trade)* 1 1
0 | | | | | 0 0 | | | | | 0
1985 87 89 91 93 95 97 1985 87 89 91 93 95 97
Trade-to-GDP ratios,* 1997 Average annual growth
in trade-to-GDP ratios,* 1991-97
[ I Ireland Hungary (1994-97) —=25.4%
[ I Belgium Turkey —]
[ I Czech Republic Mexico — J
I I Netherlands Czech Republic (1994-97) — '
I I Hungary Finland 1
[ I Austria Canada — !
— Sweden Spain e
[ Canada Sweden ]
— Switzerland Ireland .
: ! Norway Italy |
L I Denmark Korea —
p— Portugal United States e
 — ———— ; .
:ge'lang United Kingdom —
Co
nian Australia —
I — () OECD?
e EU? ) ;
[C=———] Mexico EU
[C—IE=——o——] United Kingdom AJapta_n —
e ustria —
[ Goods New Zealand Portugal
[ Services Turkey ¢
= Germany Iceland —
== Spain Switzerland ==
= ltaly France =
=== France Netherlands —
|  Poland (1994) Norway _—
[  OECD? Denmark ==
== Australia New Zealand = 3 Goods
== Greece Germany — 7 senvi
CI===| United States Belgium® (1991-95) | m——ox—1p ervices
| | | | | | === Japan Greece ':[‘ | | | | |
80 70 60 50 40 30 20 10 0 4 2 0 2 4 6 8 10 12

%

1. Average of imports and exports as a share of nominal GDP.
2.
1997 was 85.7% (ANA database).
3. OECD excludes Czech Republic, Hungary and Poland. Luxembourg is excluded for 1996 and 1997.
4. Excluding intra-EU trade (calculation based on FTS database).
5. Including Luxembourg.
Source: OECD, ADB database, May 1999.

OECD 1999

%

Including intra-EU trade. European Union excludes Luxembourg for 1996 and 1997. For Luxembourg, the openness ratio for goods and services in



60

7.2. The role of high-technology industries in international trade

High-technology industries play an increasingly
important role in international trade of manufac-
tured goods. International demand is rising par-
ticularly fast for products of these key industries,
as their use throughout the economy can have
significant positive effects on productivity and
competitiveness (see also Section 12.1).

High-technology industries are in general more
internationalised than less technology-intensive
industries (see Section 7.3). While they still
account for quite a small share of total OECD
trade, their annual growth rate largely outstrips
the manufacturing average.

The three industries with the highest growth rates
in OECD manufacturing trade between 1990 and
1996 are all classified as high-technology indus-
tries: pharmaceuticals, electronic equipment

demand for another high-technology industry —
aircraft — has been below the average since 1990.

While high-technology industries are the most
dynamic manufacturing industries, they repre-
sent, at present in absolute terms, only about
one-fifth of total OECD trade. They account for
about the same proportion as medium-low-
technology industries (such as rubber and plas-
tic products and fabricated metal products). If
the trend observed over the last ten years con-
tinues, high-technology industries will also over-
take in importance low-technology industries
such as textiles, food and ferrous metals within
the next five years.

Together with medium-high-technology indus-
tries (especially motor vehicles, chemicals and
machinery and equipment), these industries
already account for the main share of OECD

and computers. In contrast, international manufacturing trade (slightly more than 60%).

The very concept of a “high-technology” industry is subject to debate: i) is it one which extensively produces technology or one
which extensively uses technology? There are a certain number of potential indicators, ranging from input-related measures
(e.g. expenditures on research and development, number of scientists and engineers) to output-related measures (e.g. number of
patents). For all of these indicators, there is a certain arbitrariness in choosing the cut-off points that separate the different tech-
nology classes.

Drawing on methodological work carried out at the OECD*, manufacturing industries are classified in four different categories
of technology intensity: i) high-technology; ii) medium-high-technology; iii) medium-low-technology; and iv) low-technology. For
reasons of availability of comparable statistics, this classification is based on indicators of (direct as well as indirect) technology
intensity which reflect to some degree “technology-producer” versus “technology-user” aspects: i) R&D expenditures divided by
value added; ii) R&D expenditures divided by production; and iii) R&D expenditures plus technology embodied in intermediate
and capital goods divided by production. The detail of industrial breakdown is limited only by the availability of comparable
input-output tables and R&D surveys. These indicators were calculated in the aggregate for 1990 for ten OECD countries for which
the embodied technology variable is available, using purchasing power parities in 1990 US dollars. Embodied technology inten-
sities appear to be highly correlated with direct R&D intensities, reinforcing the view that the latter largely reflect an industry’s
technological sophistication (see Annex 1).

This classification is particularly useful for analysing industry information, for example on employment or value added by
technology intensity. To do likewise for international trade flows — which are defined at product level — requires attributing each
product to a specific industry.

However, not all products within a “high-technology industry” necessarily have a high technology content; likewise, some
products in industries with lesser technology intensities may well incorporate a high degree of technological sophistication. To
provide a more appropriate instrument for analysing international trade (not used here) the OECD, in collaboration with Eurostat,
has recently defined* an additional classification of high-technology products.

Because no detailed data are available for services, both industry and product classifications only concern manufacturing
industry at present.

* See T. Hatzichronoglou, (1997), “Revision of the High-technology Sector and Product Classification”, STI Working Paper 1997/2,
OECD, Paris.

For more details, see Annex, Table 7.2.1 and also Annex 1.
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1.

7.3. Export orientation and exposure to foreign trade

While the importance of international trade com-
pared to domestic production or demand has
risen for virtually all industries between 1990 and
1996 in OECD countries, high- and medium-high-
technology industries are generally more interna-
tionalised than less technology-intensive indus-
tries.

The average of the export ratio and the import
penetration is highest — and has generally risen
fastest — for computers, professional goods, air-
craft, chemicals, and electronic equipment, but
also for textiles, whereas resource-based indus-
tries are less internationalised. Strong regulation
in the pharmaceuticals industry in many countries
favours foreign direct investment rather than trade.

By country, these ratios give an indication of the
export orientation and exposure to foreign trade
in particular industries.

Owing to international sourcing and intra-
industry trade, strongly export-oriented indus-
tries can also have high import penetration
ratios. This is the case for computers in the
United States, and to a lesser extent in Japan
and the European Union.

A strong difference between export ratio and
import penetration shows national specialisation
patterns, such as the strong export orientation of
aircraft and the high import penetration of textiles
inthe United States and the European Union.

The export ratio indicates the share of output (Y) which is exported (X), i.e. X/ Y, and the import penetration shows to what degree

domestic demand (D) is satisfied by imports (M),ie. M/D=M/(Y =X + M).

As is the case for the trade-to-GDP ratio (Section 6.1), a low penetration rate does not necessarily imply import barriers. In fact,

it may reflect industry-specific characteristics unfavourable to international trade such as high transport costs for goods with a low
value per ton. But a low penetration rate may also reflect the presence of highly competitive domestic firms capable of resisting for-
eign competition, especially if the export ratio is high at the same time. Conversely, a high import penetration rate may reflect the
weak competitiveness of domestic firms, especially if the export ratio is low. Both indicators are high for some industries, reflecting
their internationalisation, especially owing to sourcing of intermediate goods, intra-industry trade and intra-firm trade.

For more details, see Annex, Tables 7.3.1 and 7.3.2.
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7.3. Export orientation and exposure to foreign trade

Exposure of manufacturing industries, 1996
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7.4. Intra-industry trade and the role of product differentiation

Simultaneous exports and imports within the
same industry are generally labelled intra-
industry trade. It typically occurs among rich
countries with similar levels of development
which are geographically close, and is often
regarded as a corollary of smooth economic inte-
gration.

In OECD trade with the 15 members of the
European Union, intra-industry trade — at the most
detailed level of product breakdown - is most
important for the core EU members, and is also
high for countries such as Switzerland and the
United States. In contrast, for remote and/or less
developed countries such as New Zealand, Austra-
lia, Greece, Mexico, Korea and Turkey, trade with
the European Union is mainly of an inter-industry
nature, i.e. based on complementarity.

Contrary to what is often implicitly assumed,
intra-industry trade within the European Union
mostly concerns goods which differ by quality,
i.e. those for which export and import unit values
differ substantially, rather than different variet-
ies of similar goods. The same is true for EU
trade with non-members. Thus, intra-industry
trade not only provides consumers and produc-
ers with a larger variety but also with a larger
choice of quality.

At the same time, this “qualitative division of
labour” may have different implications for income
distribution, as it is not neutral for countries to be
specialised in up-market or down-market goods:
quality matters and depends on factors such as
capital intensity, R&D expenditures and the quali-
fications of the workforce (see also Section 12.3).

Simultaneous exports and imports within a single industry can result in substantial gains in trade. First, trade makes it possi-
ble for firms to reap economies of scale by specialising in, and exporting, a limited number of varieties of goods within an industry,
while consumers have a larger choice of (domestic and imported) varieties. Second, compared to traditional inter-industry spe-
cialisation, adjustment costs are considered small, as production factors do not have to move between industries, i.e. from import-
competing towards export-oriented industries. Finally, a high share of bilateral intra-industry trade indicates that production struc-
tures among countries are similar. This in turn should favour the symmetry of shocks, reduce exchange rate fluctuations and thus
improve the chances of success in case of a monetary union.

However, the extent of measured intra-industry trade strongly depends on the detail of the sectoral breakdown: the more
products are grouped together into an “industry”, the more likely is an overlap between exports and imports. Thus, imports of
intermediate goods (e.g. motors) and exports of final goods (e.g. assembled cars) are often interpreted as intra-industry trade, as
exports and imports concern the same industry. However, this situation corresponds rather to an international division of production pro-
cesses (Section 7.5), where each firm or affiliate (in the case of intra-firm trade within multinational firms) specialises in only those
stages of the value-added chain for which it is most competitive.

In contrast, the interpretation and the nature of competition is very different if intra-industry trade is observed at the product level, i.e.
if it concerns simultaneous exports and imports of goods with the same main technical characteristics. In addition, the use of unit
values (value of exports or imports divided by quantity) makes it possible to distinguish whether this trade concerns horizontally
differentiated, i.e. similar goods or vertically differentiated goods which differ by quality. Owing to the availability of data on values
and unitvalues of bilateral trade flows at a very detailed level (some 10 000 product items), Eurostat data are used here to observe
the nature of trade flows of OECD countries with EU members. Two criteria are applied: i) the degree of overlap between exports
and imports (does the smaller flow of the two, if it exists, represent more or less than 10% of the larger flow?); and i) the difference
in export and import unit values (more or less than 15%?). This leads to three trade types*:

— Inter-industry trade: no or no significant overlap between exports and imports.

— Intra-industry trade in varieties (i.e. horizontal differentiation): significant overlap and weak differences in unit value.

— Intra-industry trade in qualities (i.e. vertical differentiation): significant overlap and strong differences in unit values.

The relative importance of these trade types is obtained by dividing the exports and imports of each trade type by total trade.

* |, Fontagné and M. Freudenberg, “Marché unique et développement des échanges”, Economie et statistiques, forthcoming.

For more details, see Annex, Tables 7.4.1 and 7.4.2.
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7.5. Role of intermediate goods in international trade

The international division of production pro-
cesses replaces older forms of internationalisa-
tion based on imports of raw materials and
exports of final goods. It is a key feature of mod-
ern firm strategies. It implies the international
sourcing of intermediate goods on a regional
and even worldwide basis, through international
subcontracting agreements with independent
firms but also within firms (intra-firm trade).
These unfinished goods enter the production
process for further processing or assembly.

Intermediate goods have a substantial weight in
international trade. They represent about half of
total trade between the European Union and
other OECD Member countries.

While the share of intermediate goods in total
imports from the European Union differs little
across countries, the situation is rather different
for exports.

Exports of intermediate goods to the European
Union are particularly high for new EU members
(Finland, Sweden and Austria), for central Euro-
pean countries (Czech Republic and Hungary),
and for Canada and the United States.

In contrast, they are less important for New
Zealand and Australia, as well as for Turkey,
Greece and Portugal. The latter export mainly
consumer goods, especially textiles.

Technological progress and operations on global markets make it possible to break down the production process for a par-
ticular good into an increasing number of steps, from upstream to downstream, and thus increase the number of intermediate
goods which enter the production process. The (often highly standardised) upstream goods, produced on a large scale by very
specialised units which may be located in different countries, are then combined or assembled in different ways to create a large
variety of differentiated downstream goods, highly adapted to specific markets.

Several approaches are used to determine the importance of the international division of production processes.

Firm surveys are potentially the richest source of information, but cannot be used for systematic cross-country comparisons,
as they exist only for a limited number of countries (e.g. the United States, Japan and France), they are not updated regularly, and
their methodologies are not compatible.

Input-output tables on intra-industry and inter-industry relations show the extent to which industries rely on inputs from others.
However, they are only updated at intervals of several years, the publication delays are quite long, and the data are only available
at rather aggregate levels, both sectoral and geographical.

Trade statistics based on end use of products: The United Nations’ classification of Broad Economic Categories (BEC) makes it pos-
sible to group products of the Standard International Trade Classification (SITC) according to their nature (primary or processed)
or according to their end use (intermediate, capital, consumption). The solution adopted here* is the following:

— Primary products: primary food and beverages, mainly for industry (BEC 111); primary food and beverages, mainly for
household consumption (112); primary industrial supplies n.e.c. (21); and primary fuels and lubricants (31).

— Intermediate goods: Processed food and beverages, mainly for industry (121); processed industrial supplies n.e.c. (22);
other processed fuels and lubricants (322); parts and accessories of capital goods (42); and parts and accessories of trans-
port equipment (53).

— Capital goods: Capital goods, excluding transport equipment (41); and other industrial transport equipment and parts and
accessories thereof (521).

— Consumption goods: processed food and beverages, mainly for household consumption (122); processed fuels and lubri-
cants: motor spirit (321); passenger motor cars (51); other non-industrial transport equipment and parts and accessories
thereof (522); durable consumer goods n.e.c. (61); semi-durable consumer goods n.e.c. (62); and non-durable consumer
goods n.e c. (63).

* See M. Freudenberg and F. Lemoine, “Central and Eastern European Countries in the International Division of Labour in
Europe”, CEPIl Working Paper, No. 99-05, April 1999 (available at http://www.cepii.fr).

For more details, see Annex, Table 7.5.1.

OECD 1999



7.5. Role of intermediate goods in international trade
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8.1. Foreign direct investment

Since the second half of the 1980s, foreign direct
investment has played a fundamental role in fur-
thering international integration and has been
the most dynamic factor in industrial restructur-
ing at world level.

It should be emphasised, however, that the
greater part of direct investment during the past
15 years corresponds to acquisition or capacity
enlargement of existing firms, i.e. a change of
ownership rather than the creation of a new busi-
ness enterprise (see Section 8.2).

At the same time, there are wide differences in
the weight of investment across countries.
Whether measured in terms of flows and stocks
or as a percentage of GDP or domestic invest-
ment (gross fixed capital formation), foreign
direct investment plays an essential role in
countries like the Netherlands, Switzerland,
Belgium, Sweden and the United Kingdom. On

Main definitions

the other hand, it has little prominence in Japan
and Korea.

In some countries, outward investment greatly
exceeds inward investment. The main net out-
ward investors include three small European
countries: the Netherlands, Switzerland and
Sweden. These countries differ from the others
in that they are the home of many multinational
corporations that invest extensively abroad.

Conversely, other countries receive more foreign
capital than they invest abroad. They include
Belgium, New Zealand and the central European
economies.

The magnitude of inward direct investment
depends on many factors: size of the domestic
market, labour skills and infrastructure quality,
labour costs, taxation, level of technology and
development of the banking and financial
system.

Foreign investment takes the form of direct investment or portfolio investment. A foreign investment is classified as a direct
investment if the foreign investor holds at least 10% of the ordinary shares or voting rights in an enterprise and exerts some influ-
ence over its management. Any investment amounting to less than 10% of ordinary shares is posted as portfolio investment.

Direct investment is measured in terms of flows and stocks. Direct investment flows, whether inward or outward, comprise
investors’ net capital contributions, net loans and undistributed (reinvested) profit.

Main limitations of the data

The threshold of 10% of assets or voting rights held in a company has not been adopted by all countries as the rule for dis-
tinguishing between direct and portfolio investment. Germany, Italy and the United Kingdom, for example, have adopted a 20%
threshold; other countries have not set one (Greece, Japan, Netherlands). This creates distortions in international comparisons.

A number of foreign investors may hold a majority stake in some companies, although each may own less than 10% of ordi-
nary shares. These investments may not be counted, and it will then be considered that the companies are controlled by nation-
als of the country concerned.

Direct investment flows do not include investment via the host country’s capital market or via other financial sources which
do not pass through the investor country, although this may represent over half the actual investment total. This is why the data
on the activity of foreign affiliates give more complete information on the amount of foreign investment in each country.

For more details, see Annex, Tables 8.1.1 and 8.1.2.
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8.1. Foreign direct investment
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Value in billions of US dollars

8.2. Mergers and acquisitions

The form of direct investment most often chosen Mergers and acquisitions in Europe increased
is cross-border acquisition of existing enter- by 59% or 238 billion US dollars. The United
prises. It is the shortest route to external growth States is the leading investor in Europe, with the
for firms wanting to attain “critical mass” and United Kingdom drawing the most foreign
increase their market share rapidly, rationalise investment. In relation to 1997, mergers and
their activities and enhance their technological acquisitions increased significantly in Germany,
potential and competitive position. France, Belgium and the Netherlands, but

In 1998, the cross-border mergers and acquisitions declined in Spain and Italy.

market grew by as much as 59% on a value basis, or Cross-border mergers and acquisitions declined
over 550 billion US dO"arS, despite adeclineinthe in most of the Asian countries in 1998 as a result
number of transactions for the fourth straight year. of the financial crisis. Only Japan and Korea
The United States was again the main target continued to attract foreign investors. South
country in 1998, attracting more than 36% of pur- America too, with the sole exception of Brazil,
chases on a value basis, well ahead of countries saw a decline in these investments.

like the United Kingdom and Germany.

The United Kingdom, on the other hand, has moved were oil, automotive equipment, banking,
to the fore of the purchasing countries, just ahead of finance and telecommunications. There were
the United States. This result is very largely due to many acquisitions in sectors like food process-
the merger between British Petroleum and Amoco ing, electronics and engineering but they were of
at a cost of 61 billion US dollars. relatively low value.

World mergers and acquisition market
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Source: KPMG Corporate Finance.
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8.2. Mergers and acquisitions

Main target countries in 1998
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8.3. Share of foreign affiliates in manufacturing

Indicators of the activity of foreign affiliates sup-
plement the information on foreign direct
investment by making it possible to analyse the
weight and performance of these firms and their
contribution to the host country’s economic
activity.

The share of production and employment under
foreign control in the OECD countries amounts
to between 10% and 20% on average. In the
period from 1985 to 1996, it rose in nearly all the
countries for which data are available.

As with the figures for inward direct investment
(Section 8.1), there are wide differences
between countries. The share of foreign affiliates
in manufacturing production ranges from 66% in
Ireland to under 3% in Japan.

Foreign affiliates feature prominently in Canada,
the Netherlands, France, the Czech Republic
and the United Kingdom. Their presence is lim-
ited in Turkey, Germany, Finland, Norway and
the United States. The share of foreign affiliates
depends on various factors, including the size
and attractiveness of the country and the ease,
from the institutional standpoint, with which
such investments can be made.

Whereas manufacturing employment in national
firms has declined in most countries since 1985

(except in Italy, Turkey and Ireland), employee
numbers in foreign affiliates have risen in all
countries except Germany. Yet the generally
more rapid growth in employment or production
in foreign affiliates than in national firms does
not necessarily point to the creation of new for-
eign affiliates. In most cases it reflects changes of
ownership due to buy-outs and acquisitions.

The share of foreign affiliates in manufacturing
production exceeds their share in manufacturing
employment in nearly all countries. Thus, appar-
ent labour productivity in manufacturing (output
per employee) in foreign affiliates is higher than
in national firms. The mean wage paid by foreign
affiliates in the manufacturing sector is also gen-
erally higher than in national firms.

Although the gap has recently narrowed for both
productivity and wages, caution must be used in
interpreting any average for manufacturing as a
whole, since foreign affiliates usually do not
have the same profile as national firms: they are
generally larger in size and concentrated in the
most productive industries, and they demand a
higher level of skills than the average in national
firms. But given these differences, it still seems
that foreign affiliates are more productive and
pay higher wages.

The criterion used for the collection of data on the activity of foreign affiliates is the control of a company, meaning the power
to take decisions concerning it. The statistical criterion used for this purpose is a majority holding (over 50%) in a company. It is
assumed that the owner of over half of a company’s voting shares has, in most cases, real control over the management of the

company.

The geographical origin of a foreign affiliate is the country of the parent company if it holds over 50% of the affiliate’s voting

shares.

For more details, see Annex, Table 8.3.1.
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9.1. Role of foreign affiliates in the internationalisation of industrial R&D

Although R&D in many countries is less interna-
tionalised than production, there has been a sig-
nificant increase in certain countries in the past
15 years, in the course of the process of eco-
nomic globalisation.

The presence of research-performing foreign
affiliates enables the host country to benefit
from their technological and organisational
capabilities.

The share of foreign affiliates in R&D varies
widely across countries, ranging from less than
2% in manufacturing industry in Japan to 68% in
Ireland. At over 30%, the share is very large as
well in Spain, Canada, the United Kingdom,
Australia and the Czech Repubilic.

The differences between countries reflect pri-
marily the contribution of foreign affiliates to
industrial activity in those countries (see also
Section 8.3). Thus, the share of foreign affiliates

in manufacturing production is high in Ireland
and low in Japan.

The share of foreign affiliates in R&D also
reflects the size of their R&D effort relative to
that of domestic firms (small-scale in Ireland and
large-scale in Japan). Other factors also play a
part, such as the quality of scientific personnel
and research centres, and the scale of technol-
ogy transfers from parent companies to their
affiliates abroad in relation to the independent
R&D effort of those affiliates.

Although the ratio of foreign affiliates’ R&D to
domestic product of industry is highest in
Sweden, their share of manufacturing R&D in
that country is still relatively small, as the R&D
effort of Swedish firms is much greater.

Similarly, the decline in the foreign affiliates’
share of manufacturing R&D in Canada, Australia
and Spain is due to the faster growth of R&D
spending by national firms.

The marked growth in R&D expenditures in OECD countries, especially during the first half of the 1980s, was accompanied

by two major trends*:

— First, the growing internationalisation of R&D activities of multinational firms as the result of an increase in the number of

R&D laboratories located abroad.

— Second, the emergence and development of international networks of co-operation agreements or alliances either
between firms or between firms and government or university R&D bodies (see Section 9.2).

While the first of these trends is restricted to multinationals, the second is typical of all categories of firms.

The decentralisation by multinational firms of their R&D activities, i.e. the establishment of laboratories outside the home
country of the parent company, is by no means a new phenomenon in that decentralised R&D facilities were already being used
to service and support overseas production units. Until recently, the absence of data on the R&D activities of multinational firms
suggested that internationalisation of R&D was fairly marginal in the general process of economic globalisation. Yet the OECD’s
surveys, which more broadly cover the activities of foreign affiliates in OECD countries and of national firms abroad (AFA data-
base), show that R&D performed abroad and by foreign affiliates represents on average well over 12% of total expenditure on
industrial R&D in the OECD area. In several countries this share is increasing.

* OECD, Internationalisation of industrial R&D: Patterns and Trends, Paris, 1998.

For more details, see Annex, Table 9.1.1.
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United Kingdom

9.2. Technological alliances between firms

Technological alliances between firms, and par-
ticularly between firms from different countries,
enable each partner to reduce its research cost,
to extend its range of products and its knowl-
edge sources, and to access new markets.

Alliances can take a variety of forms, ranging
from simple partnerships (cross-licensing) to the
establishment of common research subsidiaries.

The number of national and international tech-
nological alliances between firms depends
heavily on the size of the country and is by far
more important in the United States, followed
by Japan and the United Kingdom.

The number of alliances with foreign firms is
generally greater than alliances with firms from
the same country. This is especially true for the

small countries for which international trade
plays an important role (see Section 7.1). The
United States is the only country which has more
domestic than international alliances.

While the number of national and international
alliances did not change significantly between
1988 and 1990, it rose rapidly during the period
1994-96 in the three zones (United States, Euro-
pean Union, Japan).

In Japan as in the European Union, alliances with
firms from other zones, especially the United
States, increased more rapidly than intra-zone
alliances. The situation is the opposite in the
United States, where national alliances
increased very rapidly during this period.

Number of national and international technological alliances between firms, 1992-95
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9.2. Technological alliances between firms

Change in the number of national and international technological alliances, 1994-96
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9.3. Cross-border ownership of inventions

Cross-border ownership of patents reflects the
inventive activity of foreign affiliates of multina-
tional firms. On average, 8% of inventions made
in any OECD country were owned by a foreign
resident in the mid-1990s, against 6% in the mid-
1980s. For almost all countries, both ownership
of inventions made abroad and foreign control of
domestic inventions have increased.

Foreign ownership of domestic inventions is high
in general in smaller countries such as Austria or
Belgium, owing to the attractiveness of local
research capacities. In catching-up countries such
as lIreland, Hungary, Mexico or Turkey, local
research relies heavily on international technol-

ogy flows. Foreign ownership of domestic inven-
tions is also high in Canada and the United
Kingdom, where the larger share of invention is
owned by residents of the United States.

Ownership of inventions made abroad is high in
small open countries such as the Netherlands
and Switzerland. These two countries and the
United States are the largest owners of patents
covering foreign inventions; however, because of
the size of the United States, the share of foreign
inventions is just above the OECD average.

Japan and Korea seem much less internationa-
lised in this regard.

For most patents, the applicant is an institution (generally a firm, a university, a public laboratory), and sometimes an indi-

vidual, whereas the inventor is always an individual.

An increasing share of European Patent Office (EPO) patent applications is controlled by applicants whose country of resi-
dence is different from the country of residence of the inventor (s). Such cross-border ownership practices are mainly the result
of multinational activities; the applicant is a conglomerate and the inventors are employees of a foreign subsidiary. It is therefore
possible to trace the international circulation of knowledge from “inventor” countries to “applicant” countries. Such information

can be used to compute two main types of indicators:

— The first consists in evaluating the extent to which foreign firms control domestic inventions, by dividing the number of
domestic inventions controlled by a foreign resident by the total number of domestic inventions.

— The second indicator provides a mirror image: the extent to which domestic firms control non-resident inventions by
dividing the number of foreign inventions controlled by resident applicants by the total number of domestic applications.

For more details, see Annex, Table 9.3.1.
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9.3. Cross-border ownership of inventions
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9.4. International co-operation in science and technology

Cross-border co-authorship of scientific articles
and co-invention of patents provide an indica-
tion of the level of internationalisation of scien-
tific and technological activities.

Internationalisation tends to be higher in
smaller countries as each researcher has fewer
colleagues in the field and must therefore look
abroad for collaboration.

International co-operation in research is increas-
ing in both scientific research (26% of publica-
tions are the work of multinational teams) and
technological research (9% of patents are the
result of international co-operative research).

Science is thus more internationalised than
technology, except in Mexico, Poland and
Turkey. Taking this effect into account, it seems
that large European countries, with the excep-
tion of the United Kingdom, are more interna-
tionalised than other countries in scientific
research than in technology.

The United States and the European Union (fac-
toring out co-operation between member coun-
tries) have a similar propensity to co-operate
with foreign researchers, while that of Japan is
significantly less.

Patent data include the name and address of all inventors (individuals). An increasing share of European Patent Office (EPO)
patent applications is invented by inventors with different countries of residence. This kind of international collaboration
between researchers can take place either within a multinational corporation (research facilities in several countries), or through

aresearch joint venture between several firms.

The propensity to collaborate internationally can be measured from the address of the inventors listed in the patent file.
Here, it is approximated as the ratio of the number of inventions involving a country’s residents and at least one inventor with
foreign residence to the total number of inventions involving a country’s resident. An increasing share of patents involves inven-

tors with residence in more than two countries.

For more details, see Annex, Table 9.4.1.
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10.1. Productivity and income levels

Labour productivity is the ratio of output per
unit of labour input, measured as GDP per
employed person. It reflects the efficiency with
which labour is used in an economy. Several fac-
tors influence labour productivity, including the
degree of capital intensity and the rate of tech-
nical change.

Economy-wide levels of labour productivity
bear a direct relation to a widely used measure
of the standard of living, per capita GDP. How
closely the two measures match is determined
by the share of the population of working age in
the total population, by the extent to which the
working age population seeks employment and
by the rate at which it finds employment. A
strong positive relation is expected and visible:
those countries with the highest labour produc-
tivity level also tend to be the ones with the
highest standard of living.

Nonetheless, differences remain. Among the
larger countries, the standard of living is highest
in the United States — more than 30% above the
OECD average — whereas the other G7 countries
are very close to average. The picture changes as
one moves from per capita income to GDP per

person employed. Because of comparatively
high unemployment rates and lower rates of
labour participation, European countries tend to
move up in the ranking in terms of labour pro-
ductivity. For example, the United States has a
significantly higher per capita GDP than
Belgium. However, because Belgium’s labour
force participation as a share of the active popu-
lation is lower, their rankings are reversed when
GDP is measured in relation to employment.

The same explanation holds for the differences
between the medium-term trends of European
per capita GDP and productivity and those of
the United States. Whereas European countries’
economy-wide labour productivity levels have
constantly converged towards those of the
United States, this process is much less visible
in terms of per capita GDP.

Nonetheless, there have been individual cases
of rapid convergence, among them Ireland,
whose output per employed person was around
65% of the U.S. labour productivity in 1985 and
rose to 90% in 1997. Portugal and Korea are other
examples of a recent catch-up process.

Productivity ratios relate a measure of output to one or several inputs to production. The most common productivity mea-
sure is labour productivity, which links output to labour input. The importance of productivity arises from its link to standards of
living — in the longer run, economic growth, income and wealth per capita are driven by productivity growth, which represents
rising efficiency in the use of available resources.

Labour productivity measures as presented here are partial productivity measures — they relate output to only one, albeit
important, input in the production process. More complete measures of efficiency of input use relate output to a combined mea-
sure of inputs, including labour, capital, and services and material inputs. However, the measurement and weighting of the dif-
ferent inputs remains a major statistical challenge. It should also be noted that productivity levels are measured as output per
employed person; a preferred measure of labour input would be the total number of hours worked, which would reflect the dif-
ferences in average hours worked and in the extent of part-time employment across countries.

In addition, the comparison of countries’ productivity levels requires price ratios to convert output expressed in a national
currency into a common unit. Exchange rates are of limited use for this purpose because they are volatile and reflect many influ-
ences, including capital movements and trade flows. The alternative, adopted in the present indicators, is to use purchasing
power parities (PPPs), which measure the relative prices of the same basket of consumption goods in different countries. These
are still imperfect measures for comparing productivity levels, as they reflect structures of private consumption rather than struc-
tures of domestic output.

For more details, see Annex, Table 10.1.1.
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10.1. Productivity and income levels
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10.2. Productivity growth

Over the 1980s and 1990s, output per
employed person rose more rapidly in Euro-
pean countries than in the United States. At
similar rates of output growth over the same
period, this mirrors the more rapid expansion
of business sector employment in the United
States. Japan’s labour productivity growth out-
paced that of many other countries, combining
an exceptional expansion of output with a
steady rise in employment levels. A levelling
off of Japan’s productivity growth in more recent
years is largely attributable to the downturn in
the Japanese economy.

A comparison of the United States and the four
large European economies shows that produc-
tivy growth patterns are more similar for manu-
facturing than for the overall business sector.
This is in line with the observation that there
has been less difference in the rate of labour

shedding in manufacturing than in the rate of
employment creation in the service industries.

Trends in labour productivity tend to change
when the number of hours worked instead of the
number of employed persons is used as a mea-
sure of labour input. In most European coun-
tries, average hours worked per person declined
over the past decades. For example, German
manufacturing labour productivity increased at
1.5% annually between 1979 and 1997 when
based on persons employed but at a rate of 2.4%
when labour input is measured in terms of hours
worked.

Productivity growth rates are highly cyclical.
Cyclicality arises because in downturns labour is
laid off more gradually than the slowing of pro-
duction while in upswings hiring lags. As a result,
output movements precede and are more pro-
nounced than employment movements.

Labour productivity measures the ratio between output and labour input in production. The rate of change of labour produc-
tivity is designed to reflect movements in productive efficiency or shifts in the production function. Although a more comprehen-
sive coverage of inputs, including capital services and materials, would be preferable, measurement problems often limit the
possibility to do so and labour productivity is often the only readily available indicator.

Gross output vs. value added. The choice between gross output and value added as measures of output is mainly governed by
data availability. For total factor productivity (TFP) measures, whose objective is to mirror the efficiency of production processes,
the preferred concept is gross output in conjunction with measures of primary and intermediate inputs. Where information on
intermediate inputs is missing or in the case of simple labour productivity computations, value added may be preferable as it
avoids biases due to changes in the structure of the production process. For example, a rise in the share of intermediate inputs
(through contracting out of certain activities) leads to a decline in employment but leaves gross output unchanged. This would
result in a misleading indication of a rise of labour productivity.

Method of deflation. Derivation of volume measures for output and for intermediate inputs is one of the most difficult aspects
of productivity measurement. Price series used to deflate current-price measures of output often fail to reflect adequately rapid
quality changes, such as those associated with information technology products. Large differences exist between quality-
adjusted and traditional price series for these industries. This can significantly change measured productivity changes. Deflation
of value added also relies on the existence of deflators for gross output and intermediate inputs, data that are often unavailable.

Labour input measures. For reasons of data availability, the number of employed persons is frequently chosen as a proxy for
labour input. Although employee data have fewer methodological problems, data on hours worked are preferable for purposes
of productivity measurement. Also, restricting labour input to employees leaves out self-employed and unpaid family members.
Finally, basic measures of labour input do not differentiate between different types of quality of labour and the composition of
the workforce. A more satisfactory measure would attach qualification and ability weights to different types of labour to derive an
aggregate index of overall labour input.

For further discussion, see OECD (1996), Industry Productivity: International Comparison and Measurement Issues; or United States
Bureau of Labor Statistics (1996), A BLS Reader in Productivity.
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10.3. Unit labour costs

Movements in relative unit labour costs are one
indicator for tracking developments in cost and
price competitiveness on export markets for dif-
ferent countries and industries. A rise in the
index of relative unit labour costs marks a
decrease in cost competitiveness and vice versa.

At the level of total manufacturing, unit labour
costs have risen fastest between 1990 and 1996
in Japan, Greece and Portugal, and slowest in
Finland, Canada and Italy.

Because the indicator is expressed in acommon
currency, it reflects both movements in national
unit labour costs and exchange rate fluctuations.
Japan is a case in point. On a national currency
basis, its relative unit labour costs show only a
moderate rise since 1990 but Japan’s trade-
weighted nominal exchange rate appreciated
sharply (by more than 60%) and led to a decline
in Japan’s cost competitiveness.

Greece and Portugal reflect different develop-
ments for the period 1990-96: Greece’s cost com-
petitiveness worsened despite a depreciation
of the nominal effective exchange rate of 24%,
pointing to a much stronger increase in relative
unit labour costs expressed in national currency.
Portugal’s effective exchange rate appreciated
slightly, by about 6%, implying that relative unit
labour costs expressed in national currency
account for most of the deterioration in interna-
tional cost competitiveness.

Developments at the level of total manufactur-
ing hide significant variation at industry level.
For example, over the period 1990-96, western
Germany’s relative unit labour costs for manu-
facturing as a whole increased by nearly 20%, but
they remained constant in the basic metal
industry and increased by almost 30% in fabri-
cated metal production.

Measures of international competitiveness play an important role in industry indicators. Often, a distinction is made
between price and non-price competitiveness: the first represents a firm’s or industry’s capacity to succeed in terms of price or
cost competition (for a given product quality) while non-price competitiveness encompasses all other factors that may account
for success, such as product quality, diversity or novelty. The unit labour cost indicator is designed to capture the price compet-
itiveness aspect. The underlying assumptions are that movements in costs approximate movements in prices and that changes
in labour costs are representative of changes in total costs.

Unit labour costs are defined as the ratio of total labour costs (expressed in US dollars and converted with current exchange
rates) to a measure of volume output (value added expressed in US dollars, at base-year purchasing power parities).

By definition, any measure of cost competitiveness is a relative one, relating one country’s costs or prices in a particular
industry to those of its competitors. Because the composition of competitors varies between industries and markets, each com-
petitor is given a different weight depending on the country, industry and geographical market under consideration. For the indi-
cator presented here, two points are worth noting:

— The series measure relative developments in unit labour costs on a country’s export markets, taking only into account foreign
supply on a country’s export market. Hence, the weight and development of domestic suppliers in each market are
ignored. Other, more comprehensive, measures exist but are much more demanding in terms of data requirements at
industry level. However, a comparison of the different methods* shows that the results are similar except for countries
whose export market structure is highly concentrated in large markets where domestic suppliers are important.

— The series is expressed in a common currency — alternatively, movements of relative unit labour costs can be expressed
in national currencies. The first measure is often preferred because it reflects exchange rate fluctuations, which have a
direct impact on the cost competitiveness on export markets. The second measure is independent of exchange rate
movements and tracks changes in wage rates and productivity at the national level more closely than the first measure.

* K. Lepron and P. Schreyer (1998), “Relative Trade-weighted Unit Labour Costs by Industry”, STI Working Paper 1998/1, OECD,
Paris.

For more details, see Annex, Table 10.3.1.
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1990 = 100, US dollar basis

Total manufacturing (ISIC 3) Food, beverages and tobacco (ISIC 31)
S Japan Japan | —— Y
S Greece West Germany | —
e Portugal Austria |
== West Germany Greece
= Austria United States
= Denmark Denmark
= Belgium Australia
= Norway France
= Australia Norway g
=] France Netherlands =
Netherlands Spain =
| — United States Portugal =
= Spain Belgium =
|— United Kingdom United Kingdom | —
= Sweden Sweden |—
| — Italy Canada | —
L Canada Italy | ——
e E— | | | Finland Finland | E - - T | | |
60 70 80 90 100 110 120 130 140 60 70 8 90 100 110 120 130 140
Textiles, footwear and leather (ISIC 32) Chemical products (ISIC 35)
179.8| Japan Greece | ——1
S — West Germany Austria | ——]
— Greece Portugal | ——
E— Netherlands Japan | —
— Denmark Norway | — |
= Austria Australia |
= Portugal West Germany |
== Australia Denmark
= France France
= Belgium Belgium
= Norway United States =
[ | United States Netherlands | s—
| — Spain Spain | —
| E—— | United Kingdom Sweden | —
L e | Canada Italy | —
e Sweden United Kingdom | e—
| —— Italy Finland | ——
e e E—| \ \ \ Finland Canada | e \ \ \
60 70 80 90 100 110 120 130 140 60 70 8 90 100 110 120 130 140
Basic metal industries (ISIC 37) Fabricated metal products and machinery (ISIC 38)
—— Portugal Portugal ——
— Australia Greece I
T Japan Japan ——]
= Norway West Germany e ——
— Greece Belgium —
— Belgium Austria =
= Netherlands Denmark —]
= France Norway =l
= West Germany Netherlands =]
= Spain France 1
Austria Australia =
= United States United Kingdom =
== United Kingdom Italy =
== Denmark Sweden | m—
— Canada Spain | —
| —— Italy Canada | —
= Finland United States e —
e e e— | | | Sweden Finland t t : | | |
60 70 80 90 100 110 120 130 140 60 70 8 90 100 110 120 130 140

Source: OECD, STAN and Bilateral Trade databases, May 1999.

o)

OECD 1999



L&

11.1. Scientific publications

Publications are the major output of scientific
research. With the increase in scientific activity
and the strong incentive for researchers to pub-
lish (publications are used to evaluate research-
ers in many countries), the number of journals
and of articles has long been growing steadily
(more than 4% a year from 1990 to 1995 OECD-
wide).

Scientific publication counts relative to popula-
tion size are higher for Switzerland, Nordic coun-
tries and English-speaking countries.

In terms of absolute numbers, the United States
ranks first (although, as a zone, the European
Union has more), followed by the United Kingdom
and Japan.

A catching-up process is clearly at work in the
1990s: the seven countries with the highest
growth rate are among the ten lowest performers
in scientific publications per inhabitant.

The output of scientific research is varied: it includes improvement of skills (especially for doctorates and post-doctorates),
new scientific instruments and intermediate products, new methods, prototypes and publications. The last is the major output
in that it partly captures the others and, in addition, contains the abstract knowledge which is the essential form of most discov-

eries (e.g. formula, proof of scientific facts).

Scientometrics, the domain of science which is concerned with measuring scientific output, emphasises various types of
counts of scientific publications. Publications counts are affected by various types of statistical difficulties.

— The propensity to publish differs across countries and across scientific fields, biasing the relationship between actual out-

put and publication-based indicators.

— Most journals are published in English. This tends to favour researchers from English-speaking countries (although this
bias seems to be decreasing as researchers in most countries are becoming able to communicate in English).

— As publishing is increasingly used as an instrument for evaluating researchers in university and government laboratories,
it seems that quantity of papers is often favoured at the expense of quality.

— Publications can also be weighted by citations, the aim of which is to correct for quality. However, at aggregate level
(e.g. country level), citation-weighted counts do not give a very different result from simple counts.

For more details, see Annex, Table 11.1.1.
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11.2. Patents

Patent-based statistics are the most widely used
indicators of the output of inventive activity. The
figures are for patent applications (which may or
may not be granted) to the European Patent
Office (EPO), and relate to the inventor’s country
of residence and to the “priority date”, which is
generally considered as being close to the date
of the invention.

The United States, Germany and Japan are by far
the biggest patenting countries. However, the
share of European countries (close to 50%) prob-

tions by OECD countries since the EPO covers
their domestic market.

Growth rates are not affected by this bias.
Smaller countries, especially Korea, New
Zealand and the Nordic countries, have experi-
enced high growth in patenting in the 1990s. The
share of Japan, which increased rapidly over the
1980s, has shrunk in the 1990s. Most technology
fields were concerned by this reduction. The
share of European countries in chemicals and
motor vehicles increased.

ably overestimates their actual share in inven-

Patent-based statistics are the most widely used indicators of the output of inventive activity because: patents have a close
link to invention (very few major inventions are not patented); patent data are readily available; and they contain much informa-
tion (applicant, inventor, technology category, claims, etc.).

Patent indicators have some weaknesses, however. Many inventions are not patented, and the propensity to patent differs
across countries and industries. Non-patented inventions are either small ones, or inventions that are protected by other means
(secrecy, lead time on the market, reputation). Another drawback is related to differences in patent regulations across countries,
which make it useless to compare patent counts in different countries. Changes in patent law may also affect patents’ time series.
Finally, the value distribution of patents is skewed: many patents have no industrial application, whereas a few have huge value.

It is important to rely on a method for counting patents that minimises statistical biases while conveying a maximum amount
of information. In particular, four methodological choices have to be made.

Geographical distribution of patents. Three main criteria can be used for this procedure: i) counts by priority office (country where
the first application worldwide is filed, before protection is extended to other countries) reflect “technological strength”; iii) counts
by the applicant’s country of residence (the owner of the patent at the time of application) reflect the control of the invention. The
method most widely used is counting patents by the inventor’s country of residence.

— Patents with multiple inventors from different countries. Such patents can be either only partly attributed to each country mentioned
(fractional count), or attributed fully to every relevant country, thus generating multiple counting. It is wiser to use fractional
counting procedures.

— Reference date. The choice of one date, among the set of dates included in patent documents, is also important. The priority
date (first filing worldwide) is the earliest one, and therefore closest to the invention date. Counts by application date intro-
duce a bias due to a one-year lag between residents and foreigners: the latter usually first file a patent application at their
domestic office (the priority office), and in other countries after the priority year. This lag increases to 2.5 years for Patent
Co-operation Treaty (PCT) applications. The lag between priority and grant is on average five years in the European Patent
Office (EPO) and three years in the United States Patent and Trademark Office (USPTO). To measure inventive activity,
patent time series should be computed with respect to the priority date.

— The increasing use of the Patent Co-operation Treaty procedure. PCT procedures are options for future filing, which can eventually be
exercised (transferred to regional or national offices such as the EPO or USPTO) and then become actual patent applica-
tions. Many options are not exercised (on average 40%) and never become actual applications. It is inappropriate to mix
PCT applications with other types of applications in counting. Since there is a lag of about three years between priority and
publication of transfer, the issue is that patent statistics would be already out of date when published. In order to have
recent patents counts, one must estimate (“nowcast”) transfers before they are actually performed.

For further information, see OECD (1994), “Using Patent Data as Science and Technology Indicators”, Patent Manual,
OCDE/GD(94)114, Paris.

For more details, see Annex, Table 11.2.1.
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Source: OECD.
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11.3. Innovation in information and communication technology

Innovation is particularly important for informa-
tion and communication technologies (ICT).

The definition of ICT comprises three technol-
ogy classes: 1. Computing, calculating, counting;
2. Basic electronic circuitry; 3. Electric communi-
cation techniques.

This is an area where patenting is increasing rap-
idly (18.6% a year, vs. 7% for all patents), owing to
the wealth of technological opportunities.

In 1998, almost one patent in five granted by the
United States Patent and Trademark Office
(UPSTO) is ICT-related, against one in ten in

early 1992. Patents granted in 1998 concern
inventions mostly made between 1994 and 1996.

The share of ICT in patents is particularly high in
Finland (almost 30%), followed by Ireland (with
many affiliates of multinational firms), Korea,
Japan and the United States

However, when looking at the share of countries
in ICT patents granted, the United States ranks
first (60%).

Most larger European countries are relatively
weak in this field, and the gap seems to have
widened over the last years.

Patents counts are one measure of inventive activity (see Section 11.2). All types of inventions are not patentable in all coun-
tries. In particular, software is still subject, in many countries, to copyright laws. It is not the case in the United States, which allows
counting USPTO (United States Patent and Trademark Office) patents when measuring innovation in ICT.

USPTO data report only patents granted (not applications). The statistics here refer to the year of grant with a lag of one to

five years from the year of invention.

For more details, see Annex, Table 11.3.1.
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Share of ICT in patents granted by USPTO*
to the country, 1998
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11.4. Innovative output

The share of firms that have introduced at least
one new or improved product or process on the
market over a given period of time is an indica-
tor of the output of innovative activities. It is
weighted here by numbers of employees.

Data are obtained from innovation surveys,
which have not, however, been carried out in all
OECD Member countries. As such surveys are
new, data may be only broadly comparable
across countries. In particular, the coverage of
services is partial in some countries.

In most countries, innovative firms (weighted by
size) represent between 60% and 80% of firms.

On average, the share is similar in manufacturing
and in services, with the major exception of
Nordic countries where manufacturing firms are
more innovative.

In general, the share of innovators is much
higheramong large firms than among small ones.
However, in Switzerland and Ireland, and to a
lesser extent in Austria, small firms seem almost
as innovative as large firms.

Most of the innovation surveys (see Section 5.5 for general information on national innovation surveys) are not exhaustive.
They use a sample of firms and obtaining a sufficient number of replies is one of the difficulties with this type of survey. Another
is that the sample is not sufficiently representative. There may not be enough firms in each size category, and differences in
response rates in terms of firm size and individual countries’ surveys may skew the results. For instance, it is known that firms
that innovate are much more inclined to supply answers than those that do not, which means that national surveys with a low
response rate show a larger proportion of innovative firms. (The negative cross-country correlation between the proportion of
innovative firms and the response rate tends to confirm such a bias.) It has also been noted that small firms have more difficulty
in responding to surveys, which is liable to make their results less representative.

The number of firms having introduced at least one technologically new or improved product or process has been weighted

by the number of employees, so as not to underestimate the weight of large firms. The latter would otherwise have been
swamped by the mass of small firms, and the global results might have been heavily skewed by the response rates or bunching

of firms.

For more details, see Annex, Table 11.4.1.
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11.4.

Innovative output

Share of firms that introduced new or technologically improved products or processes on the market
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11.5. Technology balance of payments

The technology balance of payments measures
international transfers of technology: licences,
patents, know-how and research, technical assis-
tance. Unlike R&D expenditure, these are pay-
ments for production-ready technologies.

The vast majority of these transactions corre-
spond to operations between parent companies
and affiliates.

In the context of globalisation, these transfers of
disembodied technology, together with trans-
fers of technology embodied in products (trade)
and in persons (migration), have greatly
increased during the 1990s for most OECD
countries.

In three countries — Ireland, the Netherlands and
Belgium - the average of technology payments
and receipts exceeds 1.5% of GDP. By contrast,
the ratio of trade in disembodied technology to
GDP is very low in Iceland, New Zealand, Australia
and Mexico.

Although the technology balance of payments
reflects a country’s ability to sell its technology
abroad and its use of foreign technologies, a def-
icit position does not necessarily indicate low
competitiveness.

Overall, the OECD area has a surplus of more
than 20 billion US dollars with the rest of the
world. The United States is still the main net
exporter of disembodied technology in the
OECD area. Since 1993, Japan has become a net
exporter, while the European Union is a net
importer overall.

Only three EU countries are net exporters of
technology: Sweden, the Netherlands and
Belgium (the United Kingdom has had a deficit
only in the most recent period). In Sweden, the
surplus represents a relatively small volume of
payments and receipts, probably because only
firms engaged in R&D are surveyed. Belgium
and the Netherlands are close to equilibrium for
very large amounts, on approximately the same
scale as expenditure on industrial R&D.

The magnitude of Ireland’s technology pay-
ments is probably due to the strong presence of
foreign affiliates, which import technology
extensively from their countries of origin (North
America essentially).

Switzerland is the only non-EU European coun-
try which is a net exporter of technology. Its
many multinational corporations transfer tech-
nology extensively to their affiliates in many
foreign countries.

Technology receipts and payments constitute the main form of disembodied technology diffusion. Trade in technology com-

prises four main categories:

— Transfer of techniques (through patents and licences, disclosure of know-how).
— Transfer (sale, licensing, franchising) of designs, trademarks and patterns.
— Services with a technical content, including technical and engineering studies, as well as technical assistance.

— Industrial R&D.

The main limitations of these data are the heterogeneity of their content at country level and the difficulty of dissociating
the technological from the non-technological aspect of trade in services, which falls under the heading of pure industrial property.
Trade in services may be underestimated when a significant proportion does not give rise to any financial payments or when pay-

ments are not made in the form of technology payments.

For more details, see Annex, Table 11.5.1.
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% %

0 05 11985 [ 1997
25 25
- —
0.4 European Union’ 04
20 20
0.3 0.3 15 | 15
/ United States _.-=----
10 10
02 Pl . 0.2
smmmmn - 5 | s
et Japan
0.1 AOOE 01 |—| |_
0 0

0 \ ! ! ! ! 0 5 \_‘—| 5

1985 87 89 91 93 95 97 United States Japan EU? OECD?
Flows as a percentage of GDP, 1997 Balance as a percentage of GDP, 1997
17 B jreland (1996) Switzerland I
Netherlands (1992) Belgium —
Belgium United States 1
Switzerland Sweden (1993) E—
German
Y Japan —1
EU? (1996)
Canada (1995) |
Portugal
Netherlands (1992
OECD? (1996) (1992) ]
United Kingdom (1996) New Zealand (1995) ’
United States Iceland (1996)
——1 Korea (1995) Italy (1995) O
Poland Australia (1996) O
Austria France (-
Finland (1996) United Kingdom (1996) _
Canada (1995) Mexico —
France Czech Republic (1996) —
Sweden (1993) Germany -
Norway (1996)
Norway (1996) —
Italy (1995)
Poland | —
Japan
[ Receipts Czech Republic (1996) Spain
[1 Payments Spain Austria | —
Mexico Finland (1996) | ——
Australia (1996) Portugal | —
New Zealand (1995) Korea (1995) 1
‘ ‘ | Iceland (1996) Ireland (1996) [-4.6 E— ‘ ‘ ‘ |
2.0 15 1.0 0.5 0.0 -05 -04 -03 -02 -01 0 01 02 03 04 05
% %
1. Average of technological payments and receipts.
2. Including intra-area flows. Data partially estimated.
Source: OECD, TBP database, May 1999. ﬂ

OECD 1999



Kl

12.1. Exports by technology intensity

High-technology industries play an increasingly
important role in international manufacturing
trade (see Section 7.2). These dynamic indus-
tries are often seen as key industries whose
presence in the economy can have important
positive effects on productivity and competi-
tiveness, thereby laying the ground for future
economic growth.

Substantial differences in the share of high- and
medium-high-technology industries in manufac-
turing exports can be found across countries,
ranging from less than 5% for Iceland to more
than 80% for Japan.

In general, high- and medium-high-technology
industries account for a large share of exports for
countries which lead technologically, spend a
high share of GDP on R&D, and are well-
endowed with qualified labour, scientists and
engineers.

These industries account for more than two-thirds
of manufacturing exports for Japan, Ireland,
Switzerland, the United States, Mexico, Germany,
and the United Kingdom. In contrast, for Iceland,

Greece, New Zealand and Turkey, they have a
limited weight in manufacturing exports, and,
owing to the structure of these economies, an
even smaller weight in total exports.

The case of Ireland is particularly striking if only
high-technology industries are examined: these
represent about 45% of Irish manufacturing
exports, a figure which is almost twice what is
found for countries such as the United States,
Japan, the United Kingdom, and Korea.
Ireland’s, and also Mexico’s, favourable position
is less due to domestic R&D efforts; rather, it
underlines the role of foreign affiliates and inter-
national sourcing: both countries import many
intermediate goods (mainly from the United
States) for assembly and then export finished
goods.

Ireland and Mexico are also the countries for
which high- and medium-high-technology
exports have grown fastest since 1990. Countries
such as Iceland, New Zealand or Turkey seem to
be catching up, as the high growth in these
industries starts from very low levels.

Drawing on methodological work carried out at the OECD, manufacturing industries are classified in four different categories

of technology intensity (see Section 7.2):

— High-technology industries: aircraft; office and computing equipment; drugs and medicines; radio, TV and communication

equipment.

— Medium-high-technology industries: professional goods; motor vehicles; electrical machinery excluding communication
equipment; chemicals excluding drugs; other transport equipment; non-electrical machinery.

— Medium-high-technology industries: rubber and plastic products; shipbuilding and repairing; other manufacturing; non-
ferrous metals; non-metallic mineral products; metal products; petroleum refineries and products; ferrous metals

— Low-technology industries: paper, paper products and printing; textiles, apparel and leather; food, beverages and

tobacco; wood products and furniture.

For more details, see Annex, Tables 12.1.1 t0 12.1.3.
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Share of high- and medium-high-technology industries
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12.2. Revealed comparative advantage by technology intensity

An assessment of countries’ strengths and weak-
nesses by technology intensity must not focus
solely on exports (see Section 12.1) but must also
include imports, as exports can depend heavily
on imports in the same industry. To gain a better
understanding of countries’ specialisation pro-
files, the indicator of revealed comparative
advantage used here is therefore based on the
trade balance (see Box).

Few OECD countries are specialised in high- and
medium-high-technology industries. The struc-
tural surplus in these industries represents more
than 15% of total manufacturing trade for Japan,
about 10% for Switzerland and Germany, 5% for
the United States, Mexico and Ireland, followed
by the United Kingdom and France.

The structural surplus for some of these countries
stems mainly from medium-high-technology
industries, especially Japan and Germany (motor
vehicles and non-electrical machinery) and
Switzerland (non-electrical machinery and profes-
sional goods).

High-technology industries contribute positively
to the manufacturing trade balance for the United
States (mainly aircraft), Japan (electronic equip-
ment), the United Kingdom (aircraft, drugs and, to
a lesser extent, computers), France (aircraft and,
to a lesser extent, drugs), and, to a lesser extent,
Sweden.

But the specialisation in high-technology indus-
tries is most pronounced for Ireland (electronic
equipment, computers, and drugs), Korea (elec-
tronic equipment and computers), and, since the
early 1990s, Mexico (computers and electronic
equipment). The presence of foreign affiliates
certainly plays a major role in explaining Ireland’s
and Mexico’s situation. All three countries are still
in a catching-up process and import massively
foreign technology (Section 11.5) and investment
goods. Ireland and Korea are specialised in the
extreme ends of the technology ladder, i.e. both in
high-technology and in low-technology industries
such as food and beverages (Ireland) or textiles
(Korea).

The “contribution to the trade balance”* makes it possible to identify structural strengths and weaknesses in an economy
via the composition of international trade flows. It takes into account not only exports, but also imports, and tries to eliminate
business cycle variations by comparing an industry’s trade balance to the overall trade balance. It can be interpreted as an indi-
cator of “revealed comparative advantage”, as it examines whether an industry performs relatively better or worse than the man-
ufacturing total, no matter whether the manufacturing total itself is in deficit or surplus.

If there were no comparative advantage or disadvantage for any industry j, then a country’s total trade balance (surplus or
deficit) should be distributed across industries according to their share in total trade. The “contribution to the trade balance” is
the difference between the actual and this theoretical balance:

(é = l\é) — (X-M )(—XJ+—MJ-)
coooU oooo @EHVH |

observed industry trade balance theorical industry trade balance

A positive value for an industry indicates a structural surplus, and a negative one a structural deficit. The indicator is
additive, and individual industries can be grouped together by summing up their respective values: by construction, the sum
over all industries is zero. To allow comparisons across countries, the indicator is generally expressed as a percentage of total
trade or of GDP.

* See G. Lafay, “La mesure des avantages comparatifs révélés”, Economie prospective internationale, No. 41, 1987.

For more details, see Annex, Table 12.2.1.
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12.3. Countries’ position on price-quality ranges in trade with EU-15

Section 7.3 showed the importance of intra-
industry trade in vertically differentiated prod-
ucts in trade with EU-15 countries. The simulta-
neous exports and imports of products with the
same technical characteristics, but different unit
values, can be interpreted as a “qualitative”
division of labour within narrowly defined prod-
uct groups between EU members and other
OECD countries.

The question of countries’ position in various
market segments in terms of quality is impor-
tant, as this might have important consequences

revealed by high unit values) depends on R&D
expenditures, labour qualification, specific
organisation of internal procedures of firms, etc.
Therefore, countries’ range of specialisation is
not neutral from a policy point of view.

The share of up-market goods in manufacturing
exports to members of the European Union var-
ies from three-quarters (Switzerland, followed
by Australia, the United States, Ireland and
Japan) to less than one-fifth (Poland, Czech
Republic, Turkey and Greece). This share is
strongly correlated with per capita income.

in terms of income distribution. High quality (as

On an ideal market, homogeneous goods sell at the same price. However, products are often differentiated and sold at dif-
ferent prices, and can thus be considered outputs of distinctive production functions. The idea of defining a product as a “bundle
of attributes” has found its empirical counterpart in so-called “hedonic prices”. These implicit prices of attributes are derived
through econometric estimates which relate observed prices of goods to specific amounts of characteristics associated with them:
a product with a higher amount of a specific (quality) attribute usually sells at a higher price.

However, several factors can undermine the positive link between quality and price. While low-priced goods are not neces-
sarily of low quality, owing to lower production costs (price-competitiveness) or firms’ strategies (mark-up), high-priced good
need to have a minimum (objective or subjective) quality to be sold on the market (non-price competitiveness). Prices of goods
are also influenced by factors such as market structure, firm strategies, income distribution, consumer tastes and behaviour, and
consumers’ perception of quality. In addition, prices of imported goods are influenced by factors such as exchange rate move-
ments and trade restrictions.

Another difficulty arises as unit values (value of exports or imports divided by quantity) are imperfect proxies for prices.
However, unit values are increasingly used in the literature, partly because there is no alternative for systematic empirical ana-
lysis: the results should nevertheless be interpreted with caution.

For reasons of data availability and comparability, the reference market is the European Union.* Countries’ exports to EU
(i.e. EU imports) include cost, insurance and freight. Calculated bilaterally for some 10 000 goods, exports of a given product to a
given trade partner can exist in the following price-quality ranges:**

— Up-market products (with unit values exceeding the intra-EU-15 average by at least 15%).
— Down-market products (more than 15% below the average).
— Middle-market products (between + /- 15% around the average).
*However, EU-15 may not be a representative market for all OECD Member countries. In addition, exports of large EU members

(especially Germany) are biased towards the medium-market segment, as their weight in intra-EU trade strongly influences the
average European unit value.

** See L. Fontagné and M. Freudenberg, “Intra-Industry Trade: Methodological Issues Reconsidered”, CEPII Working Paper,
No. 97-01, January 1997 (available at http://www.cepii.fr).

For more details, see Annex, Table 12.3.1.
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Annex 1. Classification of industries based on technology

High-technology industries

Aircraft

Office & computing equipment
Drugs & medicines

Radio, TV & communication equipment

M edium-high-technology industries
Professional goods
Motor vehicles

Electrical machines excl. commun. equip.

Chemicals excl. drugs
Other transport equipment
Non-electrical machinery

M edium-low-technology industries
Rubber & plastic products
Shipbuilding & repairing

Other manufacturing

Non-ferrous metals

Non-metallic mineral products

Metal products

Petroleum refineries & products
Ferrous metals

L ow-technology industries
Paper, paper products & printing
Textiles, apparel & leather
Food, beverages & tobacco
Wood products & furniture

1990 1980
(R&D + (R&D +
ISIC Rev. 2 acquired R&D R&D acquired R&D R&D

technology) divided by divided by technology) divided by divided by

divided by production value added divided by production value added

production production
3845 17.30 14.98 36.25 16.06 14.13 41.11
3825 14.37 11.46 30.49 11.19 9.00 26.01
3522 11.35 10.47 21.57 8.37 7.62 16.89
3832 9.40 8.03 18.65 9.33 8.35 18.43
385 6.55 5.10 11.19 4.69 3.61 8.63
3843 4.44 341 13.70 3.68 281 10.05
383 - 3832 3.96 281 7.63 4.25 3.48 8.85
351 + 352 - 3522 3.84 3.20 8.96 2.67 215 7.60
3842 + 3844 + 3849 3.03 158 3.97 1.69 0.98 2.70
382-3825 2.58 174 4.58 2.00 132 3.48
355 + 356 2.47 1.07 3.02 2.20 1.08 3.27
3841 221 0.74 213 142 0.39 111
39 1.76 0.63 152 1.45 0.79 2.19
372 157 0.93 348 1.04 0.54 229
36 144 0.93 2.20 1.10 0.66 172
381 135 0.63 1.39 1.06 0.45 1.08
353 + 354 133 0.96 8.43 0.80 0.58 6.17
371 1.10 0.64 2.48 0.78 0.45 171
34 0.88 0.31 0.76 0.68 0.23 0.61
32 0.78 0.23 0.65 0.56 0.13 0.38
31 0.73 0.34 114 0.56 0.23 0.93
33 0.65 0.18 0.47 0.55 0.14 0.39

Source: OECD, ANBERD, STAN, Input-Output and Bilateral Trade databases.




ANNEX 2

MAIN OECD DATABASESUSED IN THISDOCUMENT

Databases managed by the Directorate for Science, Technology and Industry (DSTI)
Industrial structure and performance databases

STAN: The Structural Analysisdatabase contains estimates compatible with national accounts for
eight variables of industrial activity: production, value added, gross fixed capital formation, employees
engaged, labour compensation, exports, imports and constant price value added. It covers
49 manufacturing sectorsin 22 OECD countries.

Publication: OECD (1998), The OECD STAN Database for Industrial Analysis. 1978-97. Annual.
Also available on diskette.

Main Industrial Indicators (MI2): Drawing on existing OECD databases, this newly created
database provides indicators which highlight trends in industrial structure and performance in selected
OECD countries and zones. It covers five categories: international trade, industrial structure, business
enterprise R& D, employment and productivity, and physical investment. Indicators are provided for
31 manufacturing sectors, for technology groups and for selected service sectors.

Publication: OECD (1999), Main Industrial Indicators 1980-97. Biennia. Only available on diskette.

Input-Output (1-O): This database contains flow matrices of intermediate and final goods (both
domestic and imported) for selected years in the 1970-90 period. It covers 10 OECD countries and
36 industries, of which 22 are in the manufacturing sector.

Publication: OECD (1996), The OECD Input-Output Database. Also available on diskette.

Science & technology databases

R&D and TBP: The R&D database contains the full results of the OECD surveys on R&D
expenditure and personnel from the 1960s, and the TBP database presents information on the
Technology Balance of Payments. These databases serve as the raw material for both the ANBERD
and M ST databases.

Publication: OECD (1997), Basic Science and Technology Satistics. Biennia (also available annually
on diskette).
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MSTI: The Main Science and Technology Indicators database provides a selection of the most
frequently used yearly data on the scientific and technological performance of the OECD Member
countries expressed in the form of ratios, percentages, growth rates, etc. Of the 89 indicators included,
70 deal with resources devoted to R&D, and 19 are measures of output and the impact of S&T
activities (patents, technology balance of payments and trade of high technology industries).

Publication: OECD (1999), Main Science and Technology Indicators 1999/1. Biannual. Also available
on diskette.

ANBERD: The Analytical Business Enterprise Research and Development database is an
estimated database constructed with the objective of creating a consistent data set that overcomes the
problems of international comparability and time discontinuity associated with the official business
enterprise R&D data provided to the OECD by its Member countries. ANBERD contains R&D
expenditures for the period 1973-97, by industry, for 15 OECD countries.

Publication: OECD (1999), Research and Development in Industry: Expenditure and Researchers,
Scientists and Engineers, 1976-97. Annual. Also available on diskette.

Globalisation and international trade databases

AFA: The Activities of Foreign Affiliates database presents detailed data on the performance of
foreign affiliates in OECD countries (inward 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 saaries. AFA contains 18 variables broken
down by country of origin and by industrial sector for 15 OECD countries.

Publication: OECD (1997), Activities of Foreign Affiliatesin OECD countries. Biennial (also available
annually on diskette).

Bilateral Trade (BTD): The Bilateral Trade database for industrial analysis includes detailed trade
flows by manufacturing industry between a set of OECD declaring countries and a selection of
partner countries and geographical regions. Data are presented in thousands of US dollars and cover
the period 1970-95. The data have been derived from OECD Foreign Trade Satistics database by
means of standard conversion matrices. The database covers 22 manufacturing sectors, following the
same manufacturing classification as used for the input-output and ANBERD databases and
compatible with the STAN database.

Publication: OECD (1998), Bilateral Trade Database 1998. Also available on diskette.

Information and Communication Technology (I CT) databases

Telecommunications. This database is produced in association with the biennia publication
Communications Outlook. The database provides time-series data covering all OECD Member
countries, from 1980-97 where available. It contains both telecommunication and economic indicators.

Publication: OECD (1999), Telecommunications Database 1999. Only available on diskette and
CD-ROM.

Further details on these databases are available on the Internet at:
http: //mww.oecd.or g/dsti/sti/stat-ana/index.htm (select Statisticsto view alist of products).
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COUNTRY COVERAGE OF MAIN DSTI DATABASESUSED IN THISDOCUMENT

| Industr Science & technolog | Globalisation | ICT |

Austria

IDI

Canada

Denmark

IDID

France

ID

Greece

Iceland

IDI

Ital
Korea

Mexico

u]
u]
u]
O |

New Zealand

Poland

IDID

Spain
Switzerland

United Kingdom

IDIDID

OTHER OECD DATABASES

ADB: Analytical DataBase (Economics Department).

ANA: Annual National Accounts (Statistics Directorate).

FTS: Foreign Trade Statistics (Statistics Directorate).

International Direct I nvestment database (Directorate for Financial, Fiscal and Enterprise Affairs).
I SDB: International Sectoral DataBase (Statistics Directorate).

LFS: Labour Force Statistics (Statistics Directorate).

Further details on OECD gatistics are available on the Internet at: http://mamw.oecd.or g/statlist.htm

109



STATISTICAL ANNEX

111



Table1.1.1. Real Gross Domestic Product

Percentage change from previous period Average annual growth rate
1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 (1969-79 1979-89 1989-98] 1989-96 1996-98
Canada 25 0.3 -1.9 0.9 23 47 2.6 12 38 30 44 29 19 14 34
Mexico 33 45 3.6 2.8 0.7 45 -6.2 51 6.8 48 6.4 20 29 21 58
United States 34 12 -0.9 2.7 23 35 23 34 3.9 3.9 32 27 25 21 39
Austradia 45 14 -1.0 2.6 38 5.2 4.3 3.6 3.6 51 3.6 34 32 2.8 4.3
Japan 4.8 51 3.8 1.0 0.3 0.6 15 51 14 -2.8 52 3.8 17 25 -0.7
Korea 6.4 7.8 9.2 54 55 8.3 8.9 6.8 5.0 -5.8 “ 12.2 5.6 74 -0.6
New Zealand -0.8 0.3 -2.3 0.6 4.9 6.1 35 24 30 -0.8 19 24 20 22 11
Austria 42 4.6 34 13 0.5 24 1.7 20 25 33 41 21 24 23 29
Belgium 3.6 30 16 15 -15 26 23 13 30 29 35 2.0 19 15 29
Czech Republi(:1 . . . -6.4 -0.9 26 6.4 39 10 -2.7 . . 0.5 1.0 -0.9
Denmark 0.3 12 14 13 0.8 5.8 3.0 33 31 29 25 18 25 24 3.0
Finland 55 -0.5 -5.9 -3.2 -0.6 3.7 39 4.1 55 47 37 3.6 12 0.2 51
France 43 25 0.8 12 -1.3 2.8 21 16 23 32 37 2.3 17 14 2.7
Germany® 3.6 5.7 5.0 22 -1.2 27 12 13 22 2.8 31 18 24 24 25
Greece 38 0.0 31 0.7 -1.6 20 21 24 32 35 5.3 18 17 12 34
Hungaryl . . . -31 -0.6 29 15 13 4.6 51 . . 17 0.4 48
Iceland 0.3 12 11 -33 1.0 3.7 1.0 56 54 5.0 6.5 32 2.3 14 5.2
Ireland 58 85 2.0 4.2 31 7.3 111 74 9.8 104 4.7 31 7.0 6.2 10.1
Italy 29 22 11 0.6 -1.2 22 29 0.9 15 14 37 24 1.3 1.2 1.4
Luxembourg 9.8 22 6.1 4.5 8.7 4.2 38 3.0 4.7 57 2.7 4.3 4.7 4.6 52
Netherlands 47 41 23 20 0.8 32 23 31 3.6 38 34 19 28 25 37
Norway 0.9 20 31 33 2.7 55 38 49 43 21 44 2.7 35 3.6 3.2
Poland" . . . 2.6 38 5.2 7.0 6.1 6.9 48 . . 5.2 4.9 58
Portugal 51 4.4 23 25 -11 22 29 32 3.7 39 52 29 2.6 2.3 38
Spain 4.7 3.7 23 0.7 -1.2 23 2.7 24 35 38 38 28 22 18 37
Sweden 24 14 -11 -14 -2.2 33 39 13 18 29 25 2.0 11 0.7 2.3
Switzerland 4.3 3.7 -0.8 -0.1 -0.5 0.5 0.6 0.0 1.7 21 16 26 0.8 0.5 1.9
Turkey 0.3 9.3 0.9 6.0 8.0 -55 7.2 7.0 75 2.8 48 4.0 47 46 51
United Kingdom 21 0.6 -15 0.1 23 4.4 2.8 26 35 21 24 24 1.9 1.6 28
European Union 35 3.0 1.6 11 -05 3.0 24 18 27 2.8 34 22 2.0 1.8 2.7
Total OECD 3.6 2.8 11 19 11 29 23 3.2 33 23 38 3.0 23 22 2.8

1. 1991-96 instead of 1989-96 and 1991-98 instead of 1989-98.
2. Western Germany up to and including 1991, total Germany thereafter.
Source:  OECD, Economic Outlook 65, June 1999.
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Table 1.1.2. Employment

Percentage change from previous period Average annual growth rate
1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 |1969-79 1979-89 1989-98|1989-96 1996-98
Canada 21 0.6 -1.9 -0.6 14 21 16 12 19 28 32 2.0 10 0.6 23
Mexico 36 1.9 55 47 4.1 0.9 19 5.0 133 49 . . 4.6 34 9.0
United States 20 13 -0.9 0.7 15 23 15 14 22 15 24 17 13 11 19
Australia 47 14 21 -0.7 0.4 31 41 13 0.8 19 16 24 11 11 13
Japan 19 20 19 11 0.2 01 0.1 0.4 11 -0.6 038 11 0.7 0.8 0.2
Korea 41 30 29 19 15 3.0 27 19 14 -5.3 37 2.6 14 24 -2.0
New Zealand -2.6 0.9 -1.3 0.8 2.6 47 5.2 37 0.4 -0.6 1.9 0.1 18 24 -0.1
Austria 15 19 19 15 -0.3 0.2 -0.4 -0.7 0.3 0.7 0.6 0.1 0.5 0.6 05
Belgium 16 15 0.1 -0.4 -1.1 -0.9 0.5 0.4 03 14 0.2 0.0 0.2 0.0 0.9
Czech Republic* . . . -1.6 -1.1 13 0.6 -32 -0.6 -15 . . -0.9 -0.8 -1.0
Denmark -0.7 -0.8 -0.6 -0.9 -15 -04 14 13 21 22 0.6 05 0.3 -0.2 22
Finland 16 -0.1 -5.2 -7.1 -6.1 -0.8 22 14 20 24 0.7 11 -1.3 -2.3 22
France 15 0.8 0.0 -0.6 -1.2 0.1 0.8 0.1 04 14 0.6 0.2 0.2 0.0 0.9
Germany” 15 3.0 25 -1.8 -1.7 -0.7 -0.4 -13 -13 0.0 0.1 0.4 -0.2 -0.1 -0.7
Greece 0.4 13 -2.3 15 0.9 19 0.9 13 -05 0.2 0.5 10 0.6 0.8 -0.1
Hungary* . . . -9.6 -6.4 -34 -1.9 -05 0.3 15 . . -2.9 -44 0.9
Iceland -15 -0.9 -0.1 -1.4 -0.8 0.5 15 24 29 21 2.7 21 0.7 0.2 25
Ireland 0.0 44 -0.3 0.6 14 3.0 48 34 438 84 0.7 -0.5 34 25 6.6
Italy -0.1 12 0.7 -0.9 -25 -1.7 -0.6 0.4 0.0 0.4 0.6 0.2 -0.3 -0.5 0.2
Luxembourg 35 41 41 25 17 2.6 25 29 32 44 18 14 31 29 38
Netherlands 18 30 26 16 0.7 -0.1 24 20 34 29 0.3 0.7 21 18 32
Norway -3.0 -0.9 -1.0 -0.3 0.0 15 22 25 29 24 16 0.8 10 0.6 26
Poland* . . . -3.7 -21 -1.6 0.9 12 13 12 . . -0.4 -11 12
Portugal 23 22 30 -6.4 -20 -0.1 -0.6 0.5 19 24 18 15 0.1 -0.5 21
Spain 41 26 0.2 -1.9 -4.3 -0.9 18 15 29 34 0.2 0.1 0.6 -0.2 3.2
Sweden 15 10 -2.0 -4.3 -5.8 -0.9 16 -0.6 -11 14 10 0.6 -1.2 -1.6 0.2
Switzerland 27 32 19 -1.6 -0.8 -0.3 0.3 0.3 -0.3 12 0.0 18 0.4 0.4 05
Turkey 2.6 17 17 0.8 0.9 25 37 25 -1.9 28 21 16 16 20 0.4
United Kingdom 24 0.3 -3.0 -21 -04 10 12 11 16 14 0.2 0.6 0.1 -0.3 15
European Union 16 16 0.2 -15 -1.7 -0.3 0.6 0.3 0.6 13 25 2.7 0.1 -0.1 0.9
Total OECD 20 16 0.4 0.0 0.2 1.0 11 10 15 10 12 15 0.9 0.8 13

1. 1991-96 instead of 1989-96 and 1991-98 instead of 1989-98.
2. Western Germany up to and including 1991, total Germany theresfter.
Source: OECD, Economic Outlook 65, June 1999.
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Table2.1.1. Investment in knowledge compar ed to physical investment

Canada
Mexico
United States

Australia
Japan

Korea

New Zealand

Austria
Belgium
Czech Republic
Denmark
Finland
France
Germany
Greece
Hungary
Iceland
Ireland

Italy
Luxembourg
Netherlands
Norway
Poland
Portugal
Spain
Sweden
Switzerland
Turkey
United Kingdom

European Union
Total OECD

Physical investment

Investmentsin knowledge

As apercentage of GDP, 1995

As apercentage of GDP, 1995

Average Average

Machinery annual Public annual
Total and Other | growthrate [ Totg  spendingon R&D  Software | growthrate

equipment 1985-95 education 1985-95
16.9 82 8.7 24 8.8 5.9 14 14 2.2
16.1 7.6 85 0.2 . . . . .
16.9 7.2 9.7 19 84 4.6 2.3 15 31
22,6 8.7 13.9 2.6 6.8 4.3 14 10 24
285 10.1 184 4.2 6.6 30 27 0.9 35
36.6 131 234 125
209 10.2 10.7 21
238 9.1 14.7 4.0 7.2 5.0 14 0.8 2.8
17.7 71 10.6 4.2 7.0 4.6 14 1.0 0.1
32.8 . . . . . . . .
18.8 9.5 9.3 18 9.6 6.9 16 11 44
16.1 7.0 9.2 -25 9.5 6.2 21 12 3.9
179 8.1 9.8 23 10.2 6.8 22 13 27
214 7.6 13.7 31 71 41 21 0.9 2.8
185 84 10.1 0.8
19.1 . . .
14.6 4.6 10.0 -16
171 7.0 10.1 33 . . . . .
18.0 9.0 9.1 14 6.1 44 0.9 0.8 13
21.2 . . 10.2 . . . . .
191 81 11.0 24 7.8 4.7 19 13 0.9
20.7 -04 8.8 6.4 15 0.9 34
16.9 . . .
23.6 10.7 12.9 6.0
20.8 6.8 14.0 5.2 . . . . .
14.6 7.7 6.9 0.1 10.6 5.8 33 15 21
214 9.3 12.1 22
238 10.8 13.0 8.6 . . . . .
16.3 83 8.0 2.6 85 51 1.8 15 2.3
19.0 81 109 3.0 8.0 51 1.8 11 2.9
20.1 8.3 11.9 2.7 7.9 4.6 21 12 2.8

Source:  OECD, Economic Outlook 65, June 1999 and I nternational Data Corporation.
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Table2.2.1. Value added of knowledge-based industries

Percentages

Sharein business sector value added, current prices

Real value added growth

Average annual growth rate

Canada
Mexico
United States

Australia
Japan

Korea

New Zealand

Austria
Belgium
Denmark
Finland
France
Germany®
Greece
Iceland
Italy
Netherlands
Norway
Portugal
Spain
Sweden
United Kingdom

European Union®
Total OECD’

1996
1996
1996

1996
1996
1996
1995

1996
1996
1995
1996
1996
1996
1995
1995
1996
1995
1996
1993
1994
1994
1995

1994
1994

" Finance, .
Tot . M - ) ) :
knm/\?I:cli o High- Eld I;m Communi- insurance C;)Orggu;tg Knowledge- Business
g technology 9 cations and other based Y
based A - technology ) . persona . R sector
. I industries . ) services business X industries
industries industries . services
services

51.0 22 6.1 331! 2411 154" | 1985-96 32 23
416 1.8 6.4 16 17.8 140 | 1988-96 38 2.9
55.3 30 6.1 2.9 30.8 124 | 19859 31 30
480 0.9 32 2.9 26.1 149 | 1985-96 43 34
53.0 3.7 8.6 30 3772 ———» | 1985-96 40 33
403 5.4 8.4 241 195 47 | 198596 125 9.1
39.9 05 39 36 26.4 55 -
438 96° —» 2.9 25.2 60 | 1985-96 37 29
463 8.7 ¥———» 22 3542 —» | 19859 30 2.4
421 1.8 6.9 25 23.9 70 | 1985-95 14 2.0
421 3.0 8.2 30 245 34 | 19859 40 2.0
50.0 30 7.0 2.9 29.1 80 | 19859 2.8 2.0
58.6 2.9 1.1 26 4212 ——» | 19859 37 25
389 0.9 2.0 241 3362 —p | 198595 29 18
314 0.0 0.7 2.3 21.8 6.6 - . .
413 14 6.4 2.1 314%2 —» | 1985-9% 2.8 2.2
50.2 2.7 5.0 25 275 125 | 1986-95 2.9 2.7
35.3 0.9 41 25 21.1 6.6 | 1985-96 17 32
339 14 4.0 28 16.4 9.3 | 1986-93 6.9 46
37.9 1.6 7.2 25 20.4 6.3 | 1986-94 2.9 25
50.7 26 9.1 30 30.3 57 | 1986-94 24 1.7
515 33 7.2 33! 28.3 94 | 1985-96 41 2.9
484 25 7.7 2.7 3552 —» | 1986-94 31 2.4
50.9 29 6.9 2.8 3822 —» | 1986-%4 35 2.9

. Secretariat estimate.

~NoO s wWNBE

. Includes Community, social and personal services.
. Includes medium-high-technology industries.

. Includes Shipbuilding.
. Germany refers to western Germany.
. Calculated with above EU countries, excluding Austria, Belgium and Portugal for shares; excluding Portugal for growth.
. Calculated with above countries, excluding Austria, Belgium and Portugal for shares; excluding Mexico, New Zeaand, Iceland and Portugal for growth.

Source: OECD, STAN database and Main Industria Indicators, 1999.
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Table 2.3.1. Information and communication technology (ICT) intensity, current prices

ICT expenditures as a percentage of GDP

1997 Average Contributions to growth
annual
1992 1903 1994 1995 1996 Totd IT IT services  Telecom- | o vth rate IT IT services  Telecom-
hardware  and software munications| —1gg0_g7 hardware  and software munications

Canada 6.6 6.6 6.9 6.9 71 75 13 35 2.7 18 0.6 0.6 0.7
Mexico 31 34 35 3.7 3.8 35 0.6 0.8 21 17 0.5 0.6 0.7
United States 7.2 7.3 7.4 7.6 1.7 7.8 17 34 2.7 12 11 0.2 0.0
Australia 6.9 75 7.6 7.4 7.4 8.1 14 25 4.2 23 1.0 -0.1 14
Japan 55 5.2 5.1 5.3 6.4 74 11 2.7 3.6 43 0.2 -0.2 43
Korea 47 47 47 49 6.1 6.1 17 0.9 3.6 38 12 -0.4 3.0
New Zealand 9.0 85 85 8.3 7.9 8.6 13 29 4.4 -0.7 -0.1 -1.4 0.8
Austria 49 5.1 45 4.6 4.7 51 0.9 22 2.0 05 0.6 0.3 -0.3
Belgium 53 54 53 53 5.6 6.0 10 2.7 24 20 0.5 0.1 13
Czech Republic 5.6 55 5.4 6.0 5.8 6.5 15 24 25 21 0.2 -0.3 21
Denmark 6.0 6.3 5.9 6.1 6.3 6.5 12 3.0 2.3 12 0.4 0.3 0.5
Finland 45 5.0 5.3 55 5.7 6.0 13 22 24 41 11 0.7 23
France 5.7 6.0 5.6 5.8 5.9 6.4 0.9 33 2.2 17 0.1 11 0.5
Germany 5.2 54 5.2 51 5.2 56 0.9 24 23 10 0.5 0.3 0.1
Greece 22 22 35 3.7 38 4.0 0.4 0.6 31 8.7 0.8 0.3 7.6
Hungary 3.6 4.1 4.3 3.8 4.2 44 11 17 16 28 0.3 13 11
Ireland 5.3 5.2 5.6 5.6 5.9 5.7 0.8 14 35 11 -0.1 -0.5 17
Italy 3.6 3.8 4.1 4.1 41 43 0.6 14 24 26 -0.2 0.5 22
Netherlands 6.4 6.5 6.3 6.4 6.6 7.0 13 3.0 2.7 13 0.5 -0.1 0.9
Norway 55 5.6 53 55 55 5.7 12 23 2.2 0.7 0.5 0.2 0.0
Poland 18 2.0 22 23 24 2.7 0.8 0.9 10 5.8 14 2.0 24
Portugal 2.6 2.7 4.2 45 4.8 50 0.6 0.9 34 101 10 0.2 8.9
Spain 3.8 3.9 3.7 3.7 4.0 41 0.7 11 24 12 0.1 0.1 0.9
Sweden 7.5 84 7.8 7.6 7.6 8.3 17 38 2.8 14 0.5 13 -0.4
Switzerland 74 7.6 6.8 6.9 72 7.7 13 3.6 29 0.6 0.3 0.7 -0.4
Turkey 2.6 2.2 25 1.6 25 2.6 0.4 0.3 19 0.1 -0.8 0.4 0.6
United Kingdom 6.9 7.3 7.0 74 7.6 7.6 15 34 2.7 14 0.8 0.1 0.5
European Union 5.2 55 54 54 5.6 59 10 25 24 18 0.4 0.6 0.8
Total OECD 5.9 6.0 6.0 6.1 6.5 6.9 13 2.8 2.8 22 0.7 0.3 12

Source:  OECD calculations from ADB database and World Information Technology and Services Alliance (WITSA) / International Data Corporation (IDC), 1998.
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Table2.4.1. Percentage of households owning a personal computer

Canada
United States (November)

Austraia

Japan (March)

Korea

New Zealand (March)

Denmark
Finland
France (May)
Italy
Netherlands
Norway

1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
10.3 11.8 133 14.7 16.2 18.5 20.0 230 25.0 28.8 31.6 36.4
230 36.6
. . . . . . " 26.9 " 34.7 " 45.9
117 9.7 116 10.6 115 12.2 11.9 13.9 15.6 17.3 22.1 25.2
. . . . . . 8.6 10.4 12.0 134 . " . "
6.7 8.6 9.6 11.5 11.6 133 15.9 171 18.6 21.7 24.8 27.6 329 37.5
. . 15.0 27.0 33.0 37.0 45.0 . .
" . " 8.0 10.3 125 14.8 17.0 19.0 24.0 350 38.0
7.0 7.6 8.2 9.1 10.1 11.0 12.1 13.2 14.3 15.0 16.0 19.0
. 11.0 14.0 18.0 21.0 25.0 29.0 31.0 34.0 39.0 43.0 .
10.0 125 150 175 20.0 225 250 29.0 33.0 39.0 43.0 50.0

Source: OECD, compiled from national statistical offices, May 1999.




Table 2.5.1. Total mobilecellular subscribersper 100 inhabitants'

Canada’
Mexico
United States

Australia
Japan

Korea

New Zealand>®

Austria
Belgium
Czech Republic
Denmark
Finland
France
Germany
Greece'
Hungary
Iceland
Ireland

Itay

L uxembourg
Netherlands
Norway
Poland®
Portugal
Spain
Sweden
Switzerland
Turkey
United Kingdom

European Union
Total OECD?

Total mobile cellular subscribers per 100 inhabitants Share of
Average annual | digital mobile
1992 1993 1994 1995 1996 1997 | growthrae | cellularsin
1992-97 total, 1997

36 46 6.4 858 115 141 314 -
0.4 0.4 06 08 11 19 387 0.0
43 56 85 11.8 16.3 204 36.8 11.7
25 3.9 6.2 10.7 215 26.0 59.2 515
14 17 35 8.2 167 304 85.7 95.4
06 11 22 37 7.0 15.1 89.2 773
29 41 53 9.2 117 131 35.0 -
22 28 35 48 74 14.3 453 785
06 07 13 23 47 96 732 98.2
0.0 0.1 03 0.4 20 5.1 157.3 88.0
41 6.9 9.7 15.7 25.1 275 465 84.0
7.0 9.1 12.8 19.9 422 456 453 78.0
08 08 14 25 42 9.8 66.8 97.8
12 22 30 46 71 99 523 94.2
0.0 03 15 53 6.7 8.6 137.2 100.0
0.2 0.4 14 26 47 71 98.9 88.8
5.9 6.6 8.2 115 17.1 24.0 25 62.2
13 16 23 37 8.2 14.4 62.8 64.8
14 21 3.9 6.9 11.2 205 718 711
03 13 32 6.6 10.9 16.1 1231 100.0
11 14 21 35 20 10.8 58.0 84.7
65 86 135 226 29.0 384 05 76.9
0.0 0.0 0.1 0.2 06 21 2258 -
0.4 1.0 18 35 6.8 154 109.8 %5
05 07 1.0 23 76 10.9 88.6 746
75 9.0 158 238 283 3538 36.6 762
31 37 46 6.2 9.2 14.4 36.0 853
0.1 0.1 03 07 13 26 89.2 92.1
26 38 6.8 9.8 117 14.3 406 78.8
15 22 37 5.9 9.0 14.0 55.9 826
20 27 43 6.7 105 155 50.8 50.8

1. Dataon cellular mobile subscribers include both digital and analogue, but not pagers.

2. The share of digital equipment in total is not available for Canada, New Zealand and Poland. These countries are excluded from total OECD.

3. Figures for 1996 and 1997 concern Telecom New Zealand only.

4. 1993-97 instead of 1992-97.
Source: OECD, Communications Outlook 1999.
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Table 2.5.2. Secureweb serversfor electronic commerce

Canada
Mexico
United States

Australia
Japan

Korea

New Zedand

Austria
Belgium
Czech Republic
Denmark
Finland
France
Germany
Greece
Hungary
lceland
Ireland

Italy
Luxembourg
Netherlands
Norway
Poland
Portugal
Spain
Sweden
Switzerland
Turkey
United Kingdom

Not identified

European Union
Total OECD

Non-OECD
World

Sharein Sharein Per 100 000 Growth rate
total OECD, total OECD, inhabitants, Sept.1997-
September August September August August Aug. 1998
1997 1998 1997 1998 1998 in percent
547 1023 5.61 4.60 3.42 87
22 32 0.23 0.14 0.03 45
7513 16 663 77.01 74.92 6.13 122
249 677 2.55 3.04 371 172
196 528 2.01 2.37 0.42 169
19 11 0.19 0.18 0.09 116
58 101 0.59 0.45 277 74
26 106 0.27 0.48 1.30 308
21 52 0.22 0.23 0.51 148
6 26 0.06 0.12 0.25 333
11 53 0.11 0.24 101 382
20 81 0.21 0.36 158 305
65 250 0.67 112 0.43 285
147 558 151 251 0.68 280
5 15 0.05 0.07 0.14 200
7 19 0.07 0.09 0.19 171
10 13 0.10 0.06 474 30
17 61 0.17 0.27 171 259
88 193 0.90 0.87 0.34 119
3 12 0.03 0.05 2.88 300
75 148 0.77 0.67 0.95 97
23 64 0.24 0.29 147 178
6 27 0.06 0.12 0.07 350
16 31 0.16 0.14 0.32 94
120 265 1.23 119 0.67 121
53 184 0.54 0.83 2.08 247
58 176 0.59 0.79 242 203
4 14 0.04 0.06 0.02 250
353 821 3.62 3.69 141 133
18 7 0.18 0.03 -61
1020 2830 10.46 12.72 0.76 177
9756 22241 100.00 100.00 2.04 128
396 983 - - 0.02 148
10 152 23224 - - 0.40 129

Source: OECD, Communications Outlook 1999.
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Table 2.6.1. Human resour ces

Distribution of the population aged 25-64 by the highest

completed level of education, 1996

Flows of graduatesin science
and engineering

Below upper Upper Non-university  University- Percentage of
secondary secondary tertiary level total
education education education education employment

Canada 24 29 31 17 1996 0.12
Mexico . . . . 1994 0.06
United States 14 52 8 26 1995 0.12
Australia 43 32 10 15 1996 0.21
Japan . . . 1996 0.04
Korea 39 42 . 19 - .
New Zealand 40 35 14 11 1996 0.18
Austria 29 63 2 6 1996 0.05
Belgium 47 30 13 11 1993 0.05
Czech Republic 16 74 . 10 1996 0.02
Denmark 34 44 7 15 1995 0.04
Finland 33 46 9 12 1995 0.08
France 40 41 9 10 1993 0.16
Germany 19 60 9 13 1995 0.09
Greece 56 25 7 12 1993 0.06
Hungary 37 50 . 13 - .
Ireland 50 28 12 11 1996 0.25
Italy 62 30 8 -

Luxembourg 71 18 11 -

Netherlands 37 40 . 23 - .
Norway 18 55 11 16 1996 0.04
Poland* 26 61 3 10 1994 0.03
Portugal 80 9 3 7 1995 0.03
Spain 70 13 5 13 1995 0.13
Sweden 26 47 14 13 1996 0.07
Switzerland 20 58 12 10 1993 0.05
Turkey” 83 11 . 6 1994 0.03
United Kingdom 24 55 9 13 1995 0.19
European Union . . . " 0.12
Total OECD® 40 40 10 13 0.09
1. 1995.

2. 1997.

3. Average of above countries.
Sources: OECD, Education at a Glance 1998 for the level of education;
OECD, based on data from UNESCO for graduates in science and engineering.
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Table3.1.1. Grossdomestic expenditureon R& D (GERD) as a per centage of GDP

1981 1985 1990 1991 1993 1995 1996 1997 1998

Canada 1.2 14 15 15 1.6 1.6 1.6 16 1.6
Mexico . . . . 0.2 0.3 . . .
United States 2.4 29 2.8 2.8 10 2.6 2.6 2.7 2.7 2.8
Australia* 1.0 11 1.4 . 1.6 1.6 17 .

Japan’ 21 26 2.9 2.8 2.7 2.8 2.8 10 29

Korea . . . 1.9 2.3 2.7 2.8 2.9

New Zealand . . 1.0 1.0 1.0 1.0

Austria 1.1 1.3 1.4 15 15 15 15 15 16
Belgium® 14 17 1.7 1.6 1.6 1610 . .

Czech Republic . . . 2.0 1.2 1.010 11 1.2 .
Denmark 11 1.3 1.6 1.7 1.8 1.9 2.0 20 21
Finland 1.2 1.6 1.9 2110 2.2 2.4 26 2810 2.9
France 2.0 2.3 2.4 2.4 25 2.3 2.3 2.2 .
Germany” 2.4 2.7 2.8 2610 2410 2.3 2.3 2.3 2.3
Greece’ 0.2 0.3 0.4 10 0.4 05 . . .

Hungary . . 15 11 1.0 0.7 0 0.7 0.7

Iceland 0.6 0.7 1.0 1.2 1.3 15 15 16

Ireland 0.7 0.8 0.9 1.0 1.2 1.4 1.4 14 .
Italy 0.9 11 1.3 121 1.1 1.0 1.0 11 1.1
Netherlands 1.9 21 2210 2.1 2.0 2110 21 .

Norway® 1.2 1510 1.7 1.7 1.7 170 . 1.7

Poland . . . . . 0.7 0.8 0.8

Portugal 0.3 0.4 05 . 0.6 0.6 . 0.7 .
Spain 0.4 0.6 0.9 0.9 0910 0.9 0.9 0.9 0.9
Sweden® 2.3 2.9 2.9 2.9 3410 3610 . 3910
Switzerland™® 22 2810 2.810 . 2.7 . 2.7

Turkey . . 0.3 05 0.4 0.4 05 .

United Kingdom 24 2210 2.2 2.1 2.2 2.0 2.0 1.9

European Union 17 19 2.0 2010 1910 18 18 18

Total OECD® 2.0 2.3 2.4 231 2.3 2210 2.2 2.2

1. 1984 instead of 1985; 1992 instead of 1993; 1994 instead of 1995.

2. Adjusted by OECD up to 1995.

3. 1979 instead of 1981 and 1989 instead of 1990.

4. Figures for Germany from 1991 onwards refer to unified Germany.

5. 1986 instead of 1985 and 1989 instead of 1990.

6. 1989 instead of 1990.

7.1980 instead of 1981; 1984 instead of 1985 and 1992 instead of 1993.
8. 1992 instead of 1993.

9. Including Mexico and Korea from 1991 ownwards, and Czech Republic, Hungary and Poland from 1995 ownwards.
10. Break in series from previous year for which data are available.
Source: OECD, MSTI database, April 1999.

121



Table 3.1.2. Researchers' per ten thousand labour force

1981 1985 1989 1901 1993 1995 1996 1997

Canada 31 40 44 46 50 54

Mexico . . . . 4 6

United States 62 68 *° 74 75 74

Australia® 35 41 50 50 60 64 66 .
Japan® 54 64 73 75 80 83 o210 92
Korea . . . . . 48 47 48
New Zealand . . 30 29 37 35

Austria 21 23 25 . 34 3

Belgium 31 36 431 43 . 53 10 . .
Czech Republic . . . . 27 231 25 24
Denmark 25 31 38 41 47 57 58 59
Finland® . 37 41 55 61 67 . 83
France 36 43 50 52 58 60 61
Germany>*® 44 50 59 1 61 59 *° 59

Greece . . 14 16 20 . . .
Hungary . " - . 27 26 26 28
Iceland 31 38 54 49 57 72 61 76
Ireland 17 2 3R 39 45 57 .

Italy 23 27 31 31 3R 32 33
Netherlands 34 421 40 . 451 46 1° 46 .
Norway 38 47 56 63 69 73%° . 76
Poland . . . . . 29 31 R
Portugal’ 7 10 1 12 200 24 . 27
Spain 14 15 2 26 28 30 R 33
Sweden 41 50 571 59 68 *° 78 . 86
Switzerland® . 43 440 . 451 . 55

Turkey . . . 6 6 7 8

United Kingdom 47 47 47 4510 47 511 51

European Union 33 37 42 441 46" 49 50

Total OECD® 44 50 55 54 1 55 55 1

1. Or university graduates.

2. 1988 instead of 1989; 1990 instead of 1991; 1992 instead of 1993 and 1994 instead of 1995.

3. Adjusted by OECD up to 1995.

4. 1983 instead of 1985 and 1987 instead of 1989.

5. Figuresfor Germany from 1991 onwards refer to unified Germany.

6. 1992 instead of 1993.

7. 1980 instead of 1981; 1986 instead of 1985; 1988 instead of 1989; 1990 instead of 1991; 1992 instead of 1993.
8. 1986 instead of 1985 and 1992 instead of 1993.

9. Including Mexico from 1991 onwards, and Czech Republic, Hungary, Korea and Poland as from 1995 ownwarc

10. Break in series from previous year for which data are available.
Source: OECD, MSTI database, April 1999.
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Table 3.1.3. Trendsin gross domestic expenditureon R& D (GERD)

Percentage, based on constant prices

Average annual growth rate

Per centage change from previous year (s)

1981-851 1985-90' 1991-95! 1995-97 1! 1995 1996 1997 1998
Canada 6.6 31 35 3.0 11 21 4.0 3.2
Mexico " . 174 . -1.0 . . .
United States 7.0 21 1.0 5.7 6.4 5.7 5.6 6.5
Australia 8.3 4.7 7.8 54 . 54 .
Japan’ 85 6.7 0.4 Lo 6.6 . 3.9
Korea 16.3 10.4 13.2 11.4 94
New Zealand 3.7 20
Austria 4.3 5.7 25 14 18 0.0 2.8 4.8
Belgium 36 ° -17 . 36 . .
Czech Republic " " -17.6 9.3 . 6.3 124 .
Denmark 7.0 6.9 52 6.0 6.8 7.9 4.2 4.1
Finland 105 7.3 4.4 Lo 5.6 14.3 . 10.4
France 4.9 45 0.4 -0.4 0.5 0.6 -15 .
Germany® 43 S -14 1.8 0.7 0.7 2.9 33
Greece 11.5 ° 133 . . . .
Hungary . - -6.2 2.2 -15.5 -10.1 16.1
Iceland 5.9 9.4 7.9 55 12.0 32 7.9
Ireland 5.6 6.3 16.7 12.0 15.9 12.8 11.2 .
Italy 8.3 5.9 -39 4.8 -2.2 22 7.6 3.6
Netherlands 45 36 Lo 41 41 41 .
Norway Lo 25 39 46 . . 46
Poland . . . 7.7 -3.3 9.3 6.1
Portugal 75 14.0 3.8 9.4 -1.3 . 9.4 .
Spain 8.6 139 -1.3 4.0 2.8 5.2 2.8 5.3
Sweden 8.2 30 Lo ° .
Switzerland ° ° 0.9 . . 0.9
Turkey . . -4.4 27.1 12.7 27.1 .
United Kingdom -1.3 2.8 1.0 -11 -15 -1.3 -0.8
European Union 45 43 ® 1.9 0.9 15 2.4
Total OECD* 6.4 3.7 L8 45 4.4 45
1. Or nearest years.
2. Adjusted by OECD up to 1995.
3. Figuresfor Germany from 1991 onwards refer to unified Germany.
4. Including Korea and Mexico from 1991 onwards, and Czech Republic, Hungary and Poland from 1995 onwards.
5. Break in series from previous year for which data are available.

Source: OECD, MSTI and R&D databases, April 1999.
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Table3.1.4. Trendsin total numbers of researchers'

Average annual growth rate

Per centage change from previous year ()

1981-85 % 1985-89 2 1991-93 % 1993-96°2 | 1993 1994 1995 1996 1997
Canada 7.6 4.8 51 4.2 58 51 34
Mexico . . . 174 210 139
United States 53 3.6 0.2 0.2
Australia 54 10.2 9.9 39 . 44 . 35 .
Japan® 52 47 35 . 30 2.8 2.0 . 13
Korea -1.0 . . -1.0 32
New Zealand -0.8 5.0 -0.8
Austria 32 3.6 9.9 . 9.9 . .
Belgium 37 41 . 1.6 . L8 16 . .
Czech Republic . -185 . -32.1 -2.2 ; 8.2 -26
Denmark 6.0 6.4 6.5 6.2 6.3 8.0 26 25
Finland 3.0 7.3 42 8.6 4.2 . 52 . 120
France 4.6 4.2 6.0 20 3.0 23 14 2.4
Germany” 36 . -05 . -05
Greece 135 . 135 . . . .
Hungary . . -9.6 -4.1 -4.0 -0.6 -10.7 -0.9 7.2
Iceland 7.9 10.0 89 3.7 151 3.7 274 -15.6 244
Ireland 74 9.9 105 15.2 13.7 159 14.5 “
Italy 5.2 45 -05 09 0.0 17 -0.2 12
Netherlands 5.6 25 48 0.4 48 L8 -05 13 .
Norway 6.6 58 4.7 . 4.7 . . 4.8
Poland . 5.4 6.3 41 6.0
Portugal 104 . . 7.1 . 71 ; 8.1
Spain 25 116 33 6.0 4.0 104 -11 9.1 44
Sweden 5.2 4.0 6.0 7.3 . 47
Switzerland . 51 . . . 51
Turkey . . 6.7 10.0 82 6.3 9.6 14.1
United Kingdom 0.8 04 27 14 31 L8 28 0.0
European Union 34 " 19 27 17 29 25
Total OECD® 46 41 18 18
1. Or university graduates.
2. Or nearest years.
3. Adjusted by OECD up to 1995.
4. Figuresfor Germany from 1991 onwards refer to unified Germany.
5. Including Mexico from 1991 onwards, and Czech Republic, Hungary, Korea and Poland from 1995 onwards.
6. Break in seriesfrom previous year for which data are available.

Source: OECD, MSTI database, April 1999.
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Table 3.1.5. Estimates of share of OECD gross domestic expenditure on R& D (GERD) and of total
number of resear chers' by OECD country/zone

Percentage
Share of GERD 2 Share of researchers?

1981 1985 1989 1993 1995 1997 | 1981 1985 1989 1993 1995
Canada 2.2 2.2 2.1 23 24 2.3 25 2.8 29 30 2.9
Mexico . . 03 04 0.4 . . 0.6 0.7
United States 472 483 454 4257 418 2.7 433 430 422 39.2 36.0
Australia 1.0 1.0 1.1 13 15 1.4 15 17 1.9 2.2 2.2
Japan® 14.6 15.8 17.6 17.7 18.0 18.2 19.7 204 20.9 214 20.0
Korea . . 2.7 35 39 . . . 36
New Zealand 0.2 0.1 0.1 0.1 0.1 01 03 0.2 0.2 03" 0.2
Austria 05 05 05 0.6 0.6 0.6 04 04 04 05 0.6
Belgium 0.9 08" 08’ 08’ 08 0.8 0.8 0.8 08’ 08’ 0.8
Czech Republic . . . . 0.3 0.3 . . . . 04
Denmark 0.3 04 04 0.5 05 05 0.4 05 05 0.6 0.6
Finland 0.3 04 04 04’ 05 0.6 05 0.6 0.6 0.6 0.6
France 7.0 6.6 6.8 6.8 6.3 5.6 5.4 55 55 5.9 55
Germany* 9.9 9.2 96’ 93’ 90 85 7.9 7.7 81’ 93" 84
Greece 0.1 0.1 017 01 01 0.1 0.2 0.2 027 0.3 04
Hungary . . . . 0.2 0.1 . . . . 0.4
Iceland 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Ireland 0.1 0.1 0.1 0.2 0.2 0.2 0.1 0.2 0.2 0.3 0.3
Italy 2.9 31 34 297 2.6 2.7 33 34 35 30 2.7
Netherlands 17 157 15 147 15 15 13 13 1.2 13 1.2
Norway 0.3 047 0.4 04 047 0.4 05 05 0.6 0.6 0.6
Poland . . . . 04 04 . . . . 1.8
Portugal 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.2 03’ 04’ 04
Spain 0.6 0.7 1.0 127 1.1 1.1 1.2 11 15 1.8 17
Sweden 1.2 13 13 137 147 1.4 11 1.2 1.2 127 1.2
Switzerland 12 127 127 11 11 1.0 0.8 0.8 0.8 08’ 0.8
Turkey 0.3 0.3 0.2 04 03 04 0.6 05 05 0.6 0.6
United Kingdom 7.3 6.07 5.9 54 49 46 8.0 7.0 6.1 557 53
European Union 33.0 30.8 3197 3117 296 28.3 30.9 30.0 300’ 3157 298
Total OECD>® 1000 1000 1000 1000 1000 1000 | 1000 1000 1000 1000  100.0

1. Or university graduates
2. Based on OECD estimates for missing data.
3. Adjusted up to 1995.
4. Figuresfor Germany from 1991 onwards refer to unified Germany.
5. Mexico included as from 1991 onwards ; and Czech Republic, Hungary and Poland included as from 1995.
6. Koreaincluded in expenditures as from 1991 and in researchers as from 1995.
7. Break in series from previous year for which data are available.

Source: OECD, MSTI and R& D databases, April 1999.
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Table3.2.1. R& D expenditure by source of fundsin per cent

Business enterprise Gover nment Other national sources Abroad

1981 1989 1991 1993 1995 1997 | 1981 1989 1991 1993 1995 1997 | 1981 1989 1991 1993 1995 1997 | 1981 1989 1991 1993 1995 1997

Canada 408 415 413 441 462 489 | 506 447 434 403 354 323 48 45 54 53 56 52 38 93 100 103 128 135
Mexico . . . 143 17.6 . . . . 134 66.2 . . . . 101 95 . . . . 23 6.7

United States 488 522 5761 583 604 643 | 493 456 38710 377 356 319 1.9 22 371 40 4.0 38

Australiat 202 417 411 440 461 470 | 728 542 549 502 475 464 21 28 27 39 4.4 45 1.0 13 12 18 20 2.1
Japan®® 67.7°% 7718 7748 7348 7238 73419 249° 168° 1649 1979 209° 18749 73° 61° 61° 68° 67° 789 01® 018 018 018 018 01
Korea . . . . 763 725 . . . . 190 229 . . . . 47 45 . . . . 0.0 0.1
New Zealand . 332 2741 339 337 . . 647 6181 548 523 . . 01 821 89 101 . . 20 2510 24 39

Austria 502 530 502 490 478 493 | 469 434 465 480 484 462 04 03 03 04 0.4 0.4 25 32 30 26 34 a1
Belgium . 639 648 627 64210 . 320 313 325 26410 . 15 0.9 1.0 2510 . . 27 30 39 6.9 10 .
Czech Republic . . . . 631 598 . . . . 3239 308° . . . . 13 75 . . . . 33 19
Denmark 425 468 514 500 467 502 | 535 455 397 317 392 337 20 46 46 5.0 41 48 2.1 31 44 73 99 113
Finland 545 622 56310 566 505 62910 434 3531 4091 398 351 30949 11 16 1510 18 1.0 0949 10 0.9 1310 18 45 53
France® 409 439 425 4701 483 485 | 534 481 488 4351 419 415 0.6 0.6 0.7 1310 17 16 50 74 80 8.1 80 8.3
Germany” 579 633 6171 6150 611 616 | 407 341 35820 3651 368 363 04 05 051 031 03 0.2 1.0 21 1910 161 18 1.9
Greece 214 1941 217 202 . .| 786 68910 577 469 . . . 01 0.7 26 . . . 116 199 303 . .
Hungary . . 560 531 38410 366 . . 400 405 53110 54.8 . . 0.1 04 059 05 . . 18 25 4810 43
Iceland 57 239 245 316 346 384 | 856 658 697 629 573 540 5.0 73 17 23 37 34 43 30 a1 32 a4 42
Ireland 377 554 606 623 685 696 | 565 340 278 279 216 220 11 22 22 1.9 18 17 48 84 94 79 8.1 6.7
Italy 501°% 4648 44419 443 417 443 | 472% 4958 4961 513 530  49.8 00% 008 002 00 0.0 00 27% 418 6110 44 53 6.0
Netherlands® 463 53410 47810 441 460 485 | 472 4181 48610 485 4221 415 1.3 1710 1810 21 260 24 5.2 3010 1910 53 9.3 7.6
Norway 401 4561 445 443 4991 494 | 572 50810 495 491 44010 429 14 13 13 13 1210 12 14 23 46 54 491 65
Poland . . . . 360 351 . . . . 602 617 . . . . 21 16 . . . . 17 16
Portugal® 300 274 270 202 195 211 | 619 661 618 594 653 683 48 39 65 5.4 33 44 33 27 46 149 11.9 6.1
Spain 428 478 481 4101 445 447 | 560 468 457 5160 43610 436 0.1 0.7 06 100 5210 49 11 a7 56 6410 67 6.7
Sweden 549° 586° 6199 612°°¢ 65610 67710 423° 381° 340° 3309%c 28820 25214 14° 17° 27° 30°%r 221 211 15° 169 15° 299 3410 34
Switzerland® 751 73910 . 674 . 675 | 249 2321 . 284 . 269 . 13 . 23 . 25 . 16 . 1.9 . 31
Turkey® 285 318 29 368 701 652 624  56.6 . 13 22 2.7 47 . 0.2 0.8 20 1.9

United Kingdom 420 50610 49.6 515 48.0 49.5 48.1 36410 350 325 33.2 30.8 3.0 2910 35 41 44 48 6.9 101 119 119 144 15.0
European Union® 486 5321 51910 52510 525 52.8 46.7 40510 4121 4001 39.0 38.3 11 1110 1310 1510 18 18 36 5110 5610 5910 6.7 71

Total OECD’ 512 56.7 59.0 10 589 59910 623 45.0 389 35510 351 33810 314 25 26 3410 38 3910 38
1. 1988 instead of 1989; 1990 instead of 1991; 1992 instead of 1993; 1994 instead of 1995; 1996 instead of 1997.

2. Adjusted by OECD up to 1995.

3. 1996 instead of 1997.

4. Figures for Germany and zone totals from 1991 onwards refer to unified Germany.

5. 1982 instead of 1981; 1988 instead of 1989; 1990 instead of 1991; 1992 instead of 1993.

6. 1992 instead of 1993; 1996 instead of 1997.

7. Including Mexico and Korea from 1991 onwards; and including Czech Republic, Hungary and Poland as from 1995 onwards.

8. Overestimated.

9. Underestimated

10. Break in series from previous year for which data are available.
Source: OECD, MSTI database, April 1999.
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Table 3.2.2. Financing of expenditures on R& D by source as a per centage of GDP

Canada
Mexico
United States

Australia*
Japan®®
Korea

New Zeaand

Austria
Belgium
Czech Republic
Denmark
Finland
France’
Germany”
Greece
Hungary
Iceland
Ireland

Italy
Netherlands®
Norway
Poland
Portugal®
Spain
Sweden
Switzerland®
Turkey®
United Kingdom

European Union®
Total OECD’

Businessenterprise Government Other national sources Abroad
1981 1989 1991 1993 1995 1997 | 1981 1989 1991 1993 1995 1997 | 1981 1989 1991 1993 1995 1997 | 1981 1989 1991 1993 1995 1997
051 0.57 063  0.70 0.73 0.78 | 0.63 0.62 0.66 0.64 0.56 0.52 006 006 0.08 0.08 009 008 | 005 013 015 016 0.20 0.22
. . 0.10 0.03 0.05 . . . 021 016 0.20 . . . . 0.02 0.03 . . . . 0.01 0.02 .
118 143 162 152 158 174 | 120 125 10910 099 0.93 0.86 005 006 010 011 010 010 | 0.00 000 000 000 0.00 0.00
0.20 0.52 056  0.70 0.75 079 | 073 0.68 0.75 0.80 0.77 0.78 002 004 0.04 0.06 007 008 | 001 002 002 003 0.03 0.04
144®% 2138 2188 1978 2008 2089 053 0.46 0.46 0.53 0.58 05319 015 017 0.17 0.18 019 0229 0.00 000 000 000 0.00 0.00 10
. . . . 2.05 210 . . . . 0.51 0.66 . . . 0.13 0.13 . . . 0.00 0.00
0.18 0.29 027 035 0.33 0.83 0.57 06110 0.56 0.51 0.00 0.08 0.09 0.10 002 002 002 0.04
0.57 0.73 075 073 0.74 0.75 | 053 0.59 0.69 0728 075 0.70 000 000 0.00 0.01 001 001 | 003 004 004 004 0.05 0.06
1.06 106  0.99 10210 . 0.53 051 0.51 0.42 10 N 0.02 0.02 0.02 0.04 10 . 004 005 006 0.11 10 .
. . . . 0.65 0.71 . . 060° 0.28° 033910 0.36° . . . . 0.01 0.09 . . . . 0.03 0.02
047 0.73 087 090 0.89 102 | 059 0.71 0.68 0.68 0.75 0.68 002 007 0.08 0.09 008 010 | 0.02 005 007 013 0.19 0.23
0.65 114 117 125 1.40 175 | 052 06510 08510 0.88 0.82 0.86 001 003 0.03 0.04 002 002 | 001 002 003 004 0.10 0.15
0.81 1.02 1.02 11510 113 113 1.05 112 117 1071 098 0.96 0.01 0.02 0.02 0.03 0.04 0.04 0.10 0.17 0.19 0.20 0.19 0.19
141 182 16110 149 141 142 | 0.99 0.98 09410 0881 085 0.84 001 001 001 001 001 001 | 0.02 006 0050 00420 004 0.04
0.04 0.07 008 0.10 . . 0.14 02610 021 0.22 ; . 0.00 0.00 0.01 . . 004 007 014 . .
. . 0608 0528 0281 0.27 . . 0438 0408 03981 040 . . 0.00 0.00 000  0.00 . . 002 002 0.04 0.03
0.04 0.24 028 042 0.53 060 | 054 0.67 0.81 0.84 0.88 0.84 003 008 0.02 0.03 006 005 | 003 003 005 004 0.07 0.07
0.27 0.46 058  0.75 0.93 0.99 | 040 0.28 0.27 0.33 0.29 0.31 001 002 0.02 0.02 003 002 | 0.03 007 009 010 0.11 0.10
044°% 0588 0551 050 0.42 048 | 042 0618 0611 058 0.53 0.54 . . . . . . 0.02 005 008 005 0.05 0.06
0.86 113 098  0.88 09510 101 | 0.88 08910 09910 0.97 0.87 0.87 002 004 0.04 0.04 005 005 | 010 006 004 011 0.19 0.16
047 0771 074 077 08510 0.83 | 0.67 0.86 0.82 0.85 0.75 0.72 002 002 0.02 0.02 002 002 | 002 004 008 009 0.08 0.11
. . . . 0.27 0.27 . . . . 0.45 047 . . . . 0.02 0.01 . . . . 0.01 0.01
0.09 0.12 014 013 0.11 0.14 | 0.19 0.28 0.33 0.37 0.38 0.45 001 002 0.03 0.03 002 003 | 001 001 002 009 0.07 0.04
0.18 0.36 042 038 0.38 039 | 024 0.35 0.40 0471 037 038 000 000 0.01 0.01 004 004 | 0.00 004 005 006 0.06 0.06
126° 1729 1789 20790 236 261 | 097 1129 098° 112910 104 0.97 003° 005° 008° 0.10 008 008 | 0.03 005° 0.04° 010°1€ 012 0.13
164 2.09 10 . 179 . 185 | 054 0.65 10 . 0.75 ; 0.74 0.04 . 0.06 . 0.07 0.04 . 0.05 . 0.08
. . 015 014 0.13 0.17 . . 0.37 0.29 0.24 0.26 . . 0.01 0.01 001  0.02 . y 0.00 000 0.01 0.01
1.00 109 105 111 0.97 093 | 114 07810 074 0.70 0.67 0.57 007 006 0.07 0.09 009 009 | 016 02210 025 026 0.29 0.28
0.83 105%© 1011 101 097 097 | 0.80 0801 0801 07710 072 0.70 002 002 0.021 0.03 003 003 | 0.06 010 0111 0111 012 0.13
1.02 132 13810 1.32 12910 138 | 0.90 0.90 08310 0.79 07310 069 005 006 0.0810 0.08 0.0810 0.08

1. 1988 instead of 1989; 1990 instead of 1991; 1992 instead of 1993; 1994 instead of 1995; 1996 instead of 1997.
2. Adjusted by OECD up to 1995.
3. 1996 instead of 1997.

4. Figures for Germany and zone totals from 1991 onwards refer to unified Germany.

5. 1982 instead of 1981; 1988 instead of 1989; 1990 instead of 1991; 1992 instead of 1993.
6. 1992 instead of 1993; 1996 instead of 1997.

7. Including Mexico and Korea from 1991 onwards; and including Czech Republic, Hungary and Poland as from 1995 onwards.
8. Overestimated.
9. Underestimated

10. Break in series from previous year for which data are available.
Source: OECD, R&D database, April 1999.
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Table 3.2.3. R& D expenditureby sector of performancein per cent

Business enterprise Higher education Government Private non-profit sector

1981 1989 1991 1993 1995 1997 1981 1989 1991 1993 1995 1997 1981 1989 1991 1993 1995 1997 1981 1989 1991 1993 1995 1997
Canada 48.1 54.1 53.3 56.5 59.9 63.4 26.7 24.7 26.1 24.7 231 215 24.4 20.2 195 17.7 158 14.0 0.8 1.0 11 11 12 12
Mexico . . . 104 20.8 . . . . 53.7 45.8 . . . . 355 330 . . . . 04 04 .
United States 70.3 71.0 7281 708 719 74.3 145 155 1411 155 15.3 14.4 12.1 10.7 981 10.2 9.6 82 31 2.8 33 35 33 30
Australia® 25.0 42.1 40.2 4.1 46.9 474 285 251 255 26.1 245 26.5 45.1 316 32.6 28.1 26.6 240 13 12 16 16 21 20
Japan” 660° 7439 7549 7119 703° 7201 176 12510 12110 140 14510 1431 120 8610 811 10010 10410 881 45° 459 449 499 489 481
Korea . . . 73.7 726 . . . 8.2 10.4 . . . 17.0 158 11 12
New Zealand 322 2681 301 27.0 19.2 2861 283 30.7 48.6 461 416 42.2
Austria 55.8 58.6 . 55.9 . 328 324 . 35.0 . 9.0 75 89 . 23 16 . 03 .
Belgium 67.0 66.5 63.8 67411 . 25.7 26.2 28.7 2731 . 6.1 6.1 6.2 381 . 12 12 13 151 .
Czech Republic . . 69.4 732 65111 628 . . 16 32 851 91 . . 29.0 236 26411 26.6 . . . . . 14
Denmark 49.7 55.0 58.5 58.3 574 62.5 26.7 24.8 22.6 228 245 20.6 27 191 17.7 17.8 17.0 158 0.9 11 12 1.0 11 11
Finland 54.7 61.6 5701 584 63.2 66.0 11| 222 1931 2211 205 19.5 2001 225 185 2021 205 16.6 1t 1361 06 0.5 071 07 0.6 051
France 58.9 60.3 61.5 6171 610 61.5 16.4 14.9 15.1 15.8 16.7 17.2 23.6 239 227 2111 21.0 199 11 0.9 0.8 141 13 13
Germany3 70.2 7221 6931 6691 664 67.2 15.6 1441 1631 1811 1811 180 13.7 1291 1391 150112 15412 1481 05 0.5 041 .2 .12 12
Greece 225 2231 261 26.8 . . 145 3531 338 40.7 . . 63.1 241 401 320 . . 0.6
Hungary“ . . 414 325 4341 415 . . 20.3 22.6 2481 230 . . 245 257 25611 251 . . . . . .
Iceland 9.6 194 218 311 319 36.1 26.0 25.0 294 24.0 275 25.8 60.7 49.2 445 40.9 374 35.1 37 6.4 4.4 4.0 32 30
Ireland 43.6 58.3 63.6 67.9 71.2 73.6 16.0 226 232 211 19.4 18.6 393 17.5 11.6 10.2 8.7 7.1 11 16 17 0.8 0.7 0.7
Italy 564° 588° 5581 537 534 53.8 179° 198° 2151 250 255 25.8 257° 215¢ 2271 214 211 20.4 . . . . . .
Netherlands® 533 5921 49711 494 5211 527 232 2141 2971 300 28811 286 20.8 1731 1831 181 1811t 17.7 2.8 211 231 25 01 10
Norway 52.9 56.6 11 54.6 535 56.7 11 56.9 29.0 2401 267 273 26.01 26.6 17.7 194111 18812 19212 1731112 16414 05 L2 L2 .12 .12 12
Poland . . . . 38.7 39.4 . . . . 26.3 28.6 . . . . 35.0 320 . . . . 0.0 0.0
Portugala 312 24.6 26.1 217 2091 224 20.6 34.0 36.0 43.0 3701 411 43.6 331 254 2.1 27.0 24.0 4.6 84 124 13.1 15011 126
Spain 455 56.3 56.0 47811 482 48.8 22.9 20.4 222 3131 320 327 31.6 22.7 213 20.0 1 186 17.4 . 051 05 01 11 11
Sweden 637° 65410 68510 696101 74311 7481 300° 3069 27.4° 25791 2191 21549 61° 3910 4110 41101 371 351 03° 01° 01° 079t 021 o011
Switzerland” 74.2 7491 . 70.1 . 70.7 19.9 1991 . 25.0 . 243 59 4.3 37 . 25 0.8 12 25
Turkeyb . . 211 229 236 26.0 . . 711 67.2 69.0 62.1 . . 79 9.9 74 119 . . . . . .
United Kingdom  63.0 69.111 671 67.0 65.3 65.2 136 1531 16.7 1711 190 19.7 20.6 13911 145 14.2 14.4 138 28 181 18 17 13 13
European Union 624 65211 6341 6221 621 62.8 17.4 1741 1881 2041 2081 210 18.9 16.6 11 1701 1651 16.2 15.3 14 091 o091 101 09 0.9
Total OECD® 65.8 68.9 69.111 67.0 6751 69.2 16.5 16.1 601 174 17311 169 15.0 12.6 1241 128 12611 11.3 26 24 261 27 261 26
1. 1988 instead of 1989; 1990 instead of 1991; 1992 instead of 1993; 1994 instead of 1995; 1996 instead of 1997.
2. Adjusted by OECD up to 1995.
3. Figuresfor Germany and zone totals from 1991 onwards refer to unified Germany.
4. The breakdown of R&D expenditure data by sector of performanceisnot complete.
5. 1996 instead of 1997.
6. 1982 instead of 1981; 1988 instead of 1989; 1990 instead of 1991; 1992 instead of 1993.
7. 1992 instead of 1993; 1996 instead of 1997.
8. Including Mexico and Korea from 1991 onwards; and including Czech Republic, Hungary and Poland as from 1995 onwards.
9. Overestimated.

10. Underestimated.

11. Break in series from previous year for which dataare available.

12. Government data include private non-profit sector.
Source:  OECD, MSTI database, April 1999.
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Table 3.3.1. Basicresearch asa percentage of total R& D activities and as a per centage of GDP*

Asa percentage of all R& D activities

As a percentage of GDP

1981 1985 1989 1991 1993 1995 1997 1981 1985 1989 1991 1993 1995 1997
Mexico . . . . 27.7 35.8 . . . . . 0.05 0.09 .
United States? 13.3 125 15.0 16.6 17.0 15.7 16.0 0.32 0.35 0.40 0.47 0.44 0.41 0.42
Australig® 34.7 314 26.8 28.0 28.4 27.1 26.1 0.35 0.35 0.34 0.38 0.45 0.44 0.44
Japan 12.1 11.6 12.3 12.3 135 14.2 12.0 0.28 0.32 0.36 0.37 0.39 0.42 0.35
Korea 125 13.3 0.33 0.38
Austria 211 217 21.3 . . 0.21 0.30 0.32 . .
Czech Republic . . . . 17.0 18.0 . . . . 0.18 0.21
France® . 199 20.3 20.3 21.7 22.2 22.0 . 0.44 0.47 0.49 0.53 0.52 0.51
Germany® 20.8 184 19.8 210% 212" . . 0.44 0.43 0.49 049 046 . .
Hunoary® . . .. 25.0 25.5 279 27.6 . . . 0.23 0.22 0.18 0.18
ledland” 284 207% 235 24.9 25.1 0.16 0142 024 0.29 0.33
Ireland 12.0 14.4 11.2 10.5 12.0 . . 0.07 0.10 0.08 0.09 0.12 . .
Italy 15.5 16.4 18.3 203% 228 22.1 22.1 0.11 0.15 0.23 025%2 026 0.22 0.24
Netherlandst 27.3 145% 151 14.0 131 9.6 0.50 030" 032 0.29 0.26 0.20
Norway 175 13.7 15.1 14.8 16.5 16.1 % . 0.19 0.18 0.23 0.22 0.25 0.25 .
Poland® . . . . 35.1 384 355 . . . . 0.23 0.23 0.21
Portuaal *° 17.3 17.7 205 20.6 23.8 24.9 . 0.05 0.06 0.09 0.11 0.15 0.15 .
Spain 18.2 19.3 18.7 18.3 21.3 25.3 22.8 0.06 0.08 0.11 0.13 0.16 0.18 0.16
Sweden 24.6 22.8 23.0 20.0 . 0.52 0.59 0.61 0.53 .
Switzerland™ 27.9 0.77
1. No corresponding data is available during the nineties for Belgium, Canada, Denmark, Finland, Greece, New-Zeaand, Turkey and United-Kingdom.
2. 1996 instead of 1997 for percentage of R&D activities.
3. 1984 instead of 1985; 1988 instead of 1989; 1990 instead of 1991; 1992 instead of 1993; 1994 instead of 1995; 1996 instead of 1997.
4, 1986 instead of 1985; 1996 instead of 1997.
5. Figures for Germany from 1991 onwards refer to unified Germany.
6. 1992 instead of 1991.
7. 1992 instead of 1993.
8. 1983 instead of 1981.
9. 1994 instead of 1993.

10. 1982 instead of 1981; 1984 instead of 1985; 1988 instead of 1989; 1990 instead of 1991; 1992 instead of 1993.
11. 1996 instead of 1997.

12. Break in series from previous year for which data are available.
Source: OECD, R&D database, April 1999.
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Table 3.3.2. Basic research by main sector s of performance

as a percentage of GDP

Business enterprise Government Higher education Private non-Profit

1993 1995 1996 1997 1993 1995 1996 1997 1993 1995 1996 1997 1993 1995 1996 1997
Mexico 0.00 0.00 . . 0.02 0.04 - - 0.03 0.05 - - 0.00 0.00 - -
United States 0.11 0.09 0.11 0.11 0.04 0.04 0.04 0.03 0.26 0.25 0.25 0.25 0.03 0.03 0.03 0.03
Austraia’ 0.04 0.05 0.04 . 0.13 0.13 0.12 - 0.26 0.24 0.26 - 0.02 0.02 0.02 -
Japan 013* 0134 0125 013 0.05 0.06 0.05 0.05 019 * 0214 0155 014 0.02 0.02 0.02 0.02
Korea . . 0.17 0.17 - - 0.08 0.09 - 0.11 0.12 0.11 - - 0.01 0.01
Austria 0.04 . . . 0.03 - - - 0.25 - - - 0.00 - - -
Czech Republic . 0.01 0.00 0.01 - 0.13 0.16 0.16 - 0.04 0.04 0.05 - - 0.00 0.00
France 0.07 0.06 0.06 . 0.11 0.11 0.10 - 0.34 0.34 0.34 - 0.01 0.01 0.01 -
Germany” 0.07 . . . 011 - - - 0.29 - - - - - - -
Hungary 0.01 0015 0.01 0.01 0.12 0.10 0.10 0.10 0.08 0.07 0.07 0.07 - - - -
lceland® - . . . 0.12 - - - 0.19 - - - 0.03 - - -
Ireland 0.04 . . . 0.00 - - - 0.07 - - - 0.00 - - -
Italy® 0.02 0.02 0.01 0.01 0.09 0.08 0.08 0.08 0.14 0.13 0.14 0.14 - - - -
Netherlands " . . . - - - - - - - - - - - -
Norway 0.01 0.025 . . 0.04 0.04 - - 0.20 0.19 - - - - - -
Poland . 0014 0014 0014 - 0124 0.094 0104 - 0104 0104 0104 - 0.00 0.00 0.00
Portugal® 0.00 0.00 . . 0.01 0.01 - - 0.12 0.10 - - 0.02 0.03 - -
Spain 0.02 0.02 . 0.02 0.02 0.04 - 0.03 0.11 0.11 - 0.11 0.00 0.00 - 0.00
Sweden . . . . 0.01 0.08 - 0.08 - - - - - - - -
Switzerland® 0.17 . 0.19 . 0.00 - 0.00 - - - 0.57 - 0.00 - - -

1. 1992 instead of 1993 ; 1994 instead of 1995.
2. Figuresfor Germany and zone totals from 1991 onwards refer to unified Germany.

3. 1992 instead of 1993.

4. Overestimated.
5. Break in series from previous year for which data are available.

Source: OECD, R&D database, April 1999.
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Table4.1.1. R& D expenditures as a per centage of GDP by main sectors of performance

Canada
Mexico
United States
Australia’
Japan®

Korea

New Zealand

Austria
Belgium
Czech Republic
Denmark
Finland
France
Germany®
Greece
Hungary
Iceland
Ireland

Italy
Netherlands’
Norway
Poland
Portugal®
Spain
Sweden
Switzerland™®
Turkey”
United Kingdom

European Union
Total OECD’

Businessenterprise Government Higher education
1981 1989 1991 1993 1995 1997 1981 1989 1991 1993 1995 1997 1981 1989 1991 1993 1995 1997
0.60 0.75 0.81 0.90 0.95 101 0.30 0.28 0.30 0.28 0.25 0.22 0.33 0.34 0.40 0.40 0.37 0.34
. 0088 0.09 0.02 0.06 . . . 0.15 0.081 0.10 . . . . 0.12 0.14 .
170 194 2.05 1.85 1.88 2.01 0.29 0.29 0.28 0271 025 0.22 0.35 0.42 0401 0411 040 0.39
0.25 0.53 0.55 0.70 0.76 0.80 0.45 0.40 0.45 0.45 0.43 0.40 0.29 0.32 0.35 0.42 0.40 0.45
141 2068 2138 1908 1948 2101 0.26 0.24 0.23 0.27 0.29 0.26 0.37 0.35 0.34 0.38 0.40 0.42 10
. . . 1.98 2.10 . . . 0.45 0.46 . . . 0.22 0.30
0.28 0.27 0.31 0.26 043 0.44 0.42 0.41 0.17 0.28 0.29 0.30
0.64 0.80 . 0.83 . 0.10 0.10 . 0.13 10 . 0.37 0.44 . 0.52 .
1.03 1111 108 1.01 1.07 10 . 0.10 0.10 0.10 0.06 10 . 043 043 0.45 0.43 10 .
. . 141 0.90 0671 074 . . 0.59 0.29 0271 031 . . 0.03 0.04 0091 011
0.54 0.85 1.00 1.05 1.10 127 0.25 0.30 0.30 0.32 0.33 0.32 0.29 0.38 0.38 0.41 0.47 0.42
0.65 113 118 129 1.49 183 0.27 0.34 0.42 0.45 0.39 0.38 0.27 0.35 0461 045 0.46 0.55 10
116 141 148 15110 143 137 0.47 0.56 0.55 05210 049 0.44 0.32 0.35 0.36 0.39 0.39 0.38
17 2.07 1811 162 1.53 155 0.33 0.37 0360 036% 0368 034 0.38 0411 0431 04410 04210 042
0.04 0.08 0.10 0.13 . . 0.11 0.16 0.15 0.15 0.13 . 0.02 0131 012 0.19 0.22 .
. ; 0.44 0.32 0321 030 . . 0.26 0.25 0.19 0.18 ; . 0.22 0.22 0.18 0.17
0.06 0.20 0.25 0.42 0.49 0.56 0.38 0.50 0.52 0.55 0.58 0.55 0.16 0.26 0.34 0.32 0.42 0.40
0.31 0.48 0.61 0.81 0.97 1.05 0.28 0.15 0.11 0121 012 0.10 0.11 0.19 0.22 0.25 0.26 0.27
0.50 073 ° 069 061 0.54 0.58 0.23 0278 0281 024 0.21 0.22 0.16 0.25 0.27 0.28 0.26 0.28
0.99 125 1.02 0.99 1081 110 0.39 0.37 0.37 0.36 03710 037 0.43 0450 0611 0.60 0.60 0.60
0.62 0.96 0.90 0.93 0971 095 0.21 0338 031% 0338 0308 028 0.34 041 0.44 0.47 0.45 0.45
. . . . 0.29 0.30 . . . . 0.26 0.24 . . . . 0.19 0.22
0.10 0.10 0.14 0.14 0121 015 0.13 0.14 0.13 0.14 0.16 0.16 0.06 0.14 0.19 0.27 0221 027
0.19 0.42 0.49 0.44 0.41 0.42 0.13 0.17 0.19 0.18 0.16 0.15 0.10 0.15 0.19 0291 027 0.28
1.46 1939 1989 2369 26710 288 0.14 011° 012° 014° 013 0.14 0.69 0.90 0.79 0.87 07910 08310
1.62 21210 ; 1.86 . 194 0.13 0121 0.10 0.10 0.08 0.07 0.43 0.56 10 ; 0.66 0.65 0.67
. . 0.11 0.10 0.09 0.12 . . 0.04 0.04 0.03 0.05 . . 0.38 0.30 0.26 0.28
1.49 14910 142 1.44 1.32 122 0.49 0.30 031 031 0.29 0.26 0.32 03310 035 0371 038 0.37
1.06 12810 12310 11910 114 115 0.32 033 0331 0321 030 0.28 0.30 0341 (0371 03910 03810 039
131 1.60 1610 151 1461 153 0.30 0.29 0291 029 0271 025 0.33 0.37 03710 039 03710 037

1. 1988 instead of 1989; 1990 instead of 1991; 1992 instead of 1993; 1994 instead of 1995; 1996 instead of 1997.

2. Adjusted by OECD up to 1995.
3. Figuresfor Germany and zone totals from 1991 onwards refer to unified Germany.
4. 1996 instead of 1997

5. 1982 instead of 1981; 1988 instead of 1989; 1990 instead of 1991; 1992 instead of 1993.

6. 1992 instead of 1993; 1994 instead of 1995.
7. Including Mexico and Korea from 1991 onwards; and including Czech republic, Hungary and Poland as from 1995 onwards.

8. Overestimated.
9. Underestimated

10. Break in series from previous year for which data are available.
Source: OECD, MSTI database, April 1999.
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Table4.1.2. Researchers' per thousand labour force by sector of employment

Canada®
Mexico
United States

Austraia®
Japan®
Korea

New Zeadland

Austria
Belgium
Czech Republic
Denmark
Finland
France’
Germany®
Greece
Hungary
Iceland
Irdland
Italy?
Netherlands®
Norway
Poland
Portugal®
Spain
Sweden
Switzerland”
Turkey”
United Kingdom?

European Union®
Total OECD®

Businessenterprise Government Higher education
1981 1989 1991 1993 1995 1997 1981 1989 1991 1993 1995 1997 1981 1989 1991 1993 1995 1997
120 2.03 2.09 2.46 2.88 3.01 0.45 0.44 0.43 0.42 0.39 0.39 147 193 2,07 2.10 2.06
. . . 0.03 0.06 . . . . 0.17 0.18 . . . 0.24 0.33
452 5.84 6.07 5.87 591 6.69 0.54 04711 04610 04610 0.89 0981 092 0.98 1.00
0.51 1.49 1.47 161 1.68 164 0.99 1.05 1.09 111 1.00 1.00 1.99 243 242 322 3.65 3.87
338° 5019 524° 555° 5769 5961 051 0.47 0.46 0.45 0.46 0.45 143 164 1.65 173 182 2571
. . . 3.23 3.23 . . . 0.61 0.57 . . . 0.93 0.91
0.95 0.83 0.91 0.91 0.90 0.93 1.00 0.86 118 114 1821 174
0.91 1.16 . 1.87 . 0.17 0.15 . 024 11 . 0.96 115 . 1.30 .
1.26 2021 208 . 27411 . 0.15 0201 019 . 0.24 11 . 161 19911 200 . 22911 .
. . . 148 0951 0.99 . . . 0.91 0831 0.89 . . . 0.27 0521 055
0.87 153 177 2.03 2.39 2.39 0.66 0.85 0.88 104 128 134 0.98 137 142 1.60 197 2.08
111 1.99 2.02 217 2.65 3.39 0.94 1.26 127 1.39 1.39 147 . . 213 243 257 332
1.49 224 2.38 26411 263 2.68 0.67 1.00 1.04 1.02 1 1.07 1.09 1.39 164 1.68 1.98 212 213
2.72 3.80 3561 326 3.27 0.63 0.77 09411 0.86° 0949 0959 101 1301 1571 . 1.63 1.66
0.19 0.26 0.32 . . 0.53 0.49 0.46 0.47 . 0.66 11 0.83 116 143 .
. . . 0.81 0.71 0.76 . . . 0.87 0.86 0.98 . . . 1.05 0.99 1.05
0.31 1.05 1.19 1.90 241 255 157 232 2.06 2.22 2.17 2.30 1.15 144 1.52 142 2.55 2.70
0.48 1.19 1.60 184 2.32 331 0.50 0.34 0.26 0.18 1 0.19 0.20 0.65 152 1.86 2.36 3.10 .
0.86 1.26 1.20 120 1.16 119 0.35 0.58 0.51 0.57 0.60 0.58 1.09 130 134 142 148 1.50
1.49 1.60 . 1.60 1791 184 0.80 101 . 102 10611 104 1.08 128 . 179 1.68 1.65
159 2811 316 335 3.6211 407 0.70 1129 121°9 1.35°9 1.38°¢ 1.339 1.47 1.70 1951 222 2.28 222
. . . . 0.65 0.64 . . . . 0.65 0.68 . . . . 1.63 191
0.15 0101  0.09 0211 0221 025 0.23 0.23 0.22 043 11 0.57 0.57 0.29 0.69 0.76 1151 1221 153
0.24 0.62 0.76 0.72 0.68 0.74 0.27 0.39 0.53 0.50 0.53 0.64 0.92 116 135 154 175 1.88
221 27210 29510 35010 44111 491 0.33 03410 0381 (5301 (.63 0.57 157 257 253 2651 275 3.17
253 . 248 11 . 315 0.24 0161 0.16 0.16 11 0.14 0.14 1.69 . 18411 19 2.16
. . 0.06 0.08 0.10 0.11 . . 0.09 0.08 0.08 0.10 . . 0.42 0.48 0.53 0.58
2.88 2991 280 3021 292 291 0.75 0.53 0.53 0.49 0.49 0.46 0.93 0.95 1.02 112 1651  1.65
167 218 2221 2281 231 . 0.53 0.64 07111 0691 0.74 0.73 1.07 131 1451 175 1.80
2.70 3.66 3511 353 3441 373 0.52 0531 0531 0.52 054 11 1.07 1261 1241 134 1411

1. Or university graduates.
2. 1996 instead of 1997.

3. 1988 instead of 1989; 1990 instead of 1991; 1992 instead of 1993; 1994 instead of 1995; 1996 instead of 1997.

4. Adjusted by OECD up to 1995.
5. Figures for Germany and zone totals from 1991 onwards refer to unified Germany.

6. 1982 instead of 1981; 1988 instead of 1989; 1990 instead of 1991; 1992 instead of 1993.
7. 1990 instead of 1991; 1992 instead of 1993; 1994 instead of 1995; 1996 instead of 1997.
8. Including Mexico from 1991 onwards; and including Czech republic, Hungary, Koreaand Poland as from 1995 onwards.

9. Overestimated.

10. Underestimated

11. Break in series from previous year for which data are available.
Source: OECD, MSTI database, April 1999.




Table4.2.1. Government budget appropriationsor outlaysfor R& D (GBAORD) by socio-economic objective

Canada
Mexico?
United States

Australia

Japan (adjusted)
Korea

New Zealand®

Austria
Belgium
Czech Republic
Denmark®
Finland
France
Germany
Greece?
Hungary
Iceland
Ireland

Italy
Netherlands
Norway
Poland
Portugal
Spain
Sweden®
Switzerland®
Turkey
United Kingdom

European Union
Total OECD

Defenceasa Per centages of civil' R& D budget
per centage of total Economic Health and . General university
R&D budget development environment Space Non-oriented funds
1991 1997 1991 1997 1991 1997 1991 1997 1991 1997 1991 1997
56 6.5 399 48.8 16.3 29.6 85 84 14.8 8.9 205 .
0.0 0.0 32.6 23.0 14.2 12.7 0.0 0.0 20.4 185 32.8 45.8
59.7 55.3 221 19.7 435 46.6 245 245 9.9 9.2
103 74 28.8 25.8 16.3 15.8 . . 233 23.8 317 34.6
5.7 5.8 335 34.8 5.7 7.3 7.2 6.7 85 115 45.1 39.7
15 12 475 50.9 25.7 25.7 0.0 1.2 1.8 24.5 21.6
0.0 0.0 14.6 12.6 8.6 83 04 0.1 124 13.6 64.0 65.2
0.2 05 224 24.6 8.8 6.9 109 12.2 19.9 21.0 336 30.9
0.6 04 26.5 224 14.2 17.2 27 18 234 20.0 331 38.6
14 15 41.0 41.3 16.5 17.0 31 2.6 10.7 12.3 28.7 26.9
36.1 28.0 32.8 18.8 9.8 12.6 135 15.6 239 26.8 19.4 229
11.0 9.6 255 22.8 13.0 12.7 6.0 53 17.0 17.3 37.3 42.2
14 12 30.1 280 17.8 18.1 0.3 0.6 35 9.8 46.8 434
0.0 0.0 51.4 29.9 7.2 . . . 16.6 370 249 7.0
0.0 0.0 485 59.7 127 11.8 38 31 51 72 299 18.3
7.9 35 236 16.5 19.7 17.6 7.6 4.2 11.5 12.6 34.0 49.2
35 31 34.3 225 10.7 104 32 36 12.9 10.8 34.2 48.6
6.2 55 33.6 29.4 19.5 215 29 2.8 11.2 7.1 329 39.2
0.8 0.5 394 26.2 17.6 18.7 0.3 0.6 9.4 8.3 28.6 41.2
16.8 19.6 331 324 18.2 124 84 8.1 13.0 9.7 24.0 35.7
273 209 244 205 114 137 23 18 20.1 14.6 418 494
9.0 12.8 74
439 37.7 28.8 13.6 223 328 48 4.3 9.1 189 337 29.7
210 15.8 30.3 233 14.3 153 72 72 15.7 16.3 30.8 35.2
373 314 28.6 24.3 22.3 231 12.2 11.6 134 133

1. For some countries, the categories do not add to 100 because of aresidua category.

2. 1996.
3. 1995.
4. 1990.

Source:. OECD, MSTI database, April 1999.
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Table 4.3.1. Government support to industrial technology by type

Tota as a percentage of domestic product of industry and breakdown in percentage of total

Canada

Mexico

United States

Australia

Finland

France

Germany

Netherlands

United Kingdom

1989 1990 1991 1992 1993 1994 1995 1996 1997

Tota 0.35 0.36 0.38 0.39 0.41 0.36 0.32

Financial 48.9 50.5 46.0 494 55.4 55.3 54.8

Procurement 24.9 234 30.0 28.8 26.8 26.1 284

S&T infrastructure 26.2 26.0 24.0 218 178 18.6 16.8

Total 0.03 0.04 0.04 0.04 0.04 0.04 0.04 0.04
Financial 193 22.2 20.0 16.4 5.4 23 9.3 103
Procurement 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
S&T infrastructure 80.7 77.8 80.0 83.6 94.6 97.7 90.7 89.7
Total 0.76 0.76 0.68 0.72 0.66 0.63 0.60 0.56 0.54
Financial 151 158 19.3 20.1 195 20.6 21.6 19.2 185
Procurement 83.4 82.7 78.8 78.2 78.7 77.4 76.3 78.6 79.3
S&T infrastructure 15 15 19 17 18 19 21 22 22
Total 0.29 0.29 0.33 0.38 0.38 0.39 0.36 0.31 0.31
Financial 38.8 36.9 39.0 414 40.9 45.2 44.0 28.8 28.9
Procurement 5.9 5.7 6.5 9.2 6.8 8.4 72 12.6 11.3
S&T infrastructure 55.0 57.2 54.2 49.0 52.2 46.4 48.9 58.6 59.8
Total 0.20 0.21 0.20 0.21 0.23 0.24 0.24 0.25 0.27
Financial 10.2 10.0 9.6 85 7.6 7.6 6.8 7.0 7.0
Procurement 39.1 40.4 40.1 405 41.3 41.1 41.9 44.0 46.0
S&T infrastructure 50.7 49.6 50.3 510 51.1 513 51.2 49.0 47.1
Total 0.45 0.50 0.66 0.73 0.65 0.53 0.61 0.65 0.63
Financial 33.9 319 30.3 318 26.1 35.2 414 45.4 44.7
Procurement 21 4.4 44 49 9.0 9.5 8.2 74 6.5
S&T infrastructure 64.0 63.7 65.4 63.4 64.9 55.3 50.3 47.2 48.8
Total 0.63 0.66 0.74 0.67 0.62 0.57 0.51

Financial 28.1 28.3 28.0 314 30.6 273 238

Procurement 58.5 58.9 60.5 55.6 54.7 57.2 58.7

S&T infrastructure 134 12.8 116 13.0 14.7 155 175

Total 0.55 0.51 0.44 0.46 0.43 0.39 0.40 0.40 0.37
Financial 354 32.3 29.7 276 28.0 28.4 26.8 26.8 251
Procurement 33.8 36.4 35.8 343 325 32.6 338 333 351
S&T infrastructure 30.8 314 345 38.1 39.5 39.0 394 39.9 39.7
Total 0.38 0.42 0.34 0.32 0.29 0.32 0.35 0.34 0.38
Financial 44.0 49.3 395 217 24.4 30.7 323 37.0 318
Procurement 17.0 17.8 245 343 315 26.6 25.0 21.2 24.9
S&T infrastructure 39.0 329 36.0 38.1 44.1 42.7 42.7 41.7 43.2
Total 0.57 0.56 0.57 0.55 0.56 0.45 0.44 0.42 0.40
Financial 9.5 10.7 74 6.5 4.6 53 52 4.0 33
Procurement 68.0 65.5 69.0 66.7 70.0 73.0 717 735 76.6
S&T infrastructure 22.6 238 23.6 26.8 254 217 23.0 225 20.1

Source: OECD.
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Table4.4.1. Amount of tax subsidiesfor 1 USdollar of R&D,

largefirms

1990 1998 Change
Canada 0.170 0.173 0.003
Mexico -0.018 0.031 0.048
United States 0.090 0.066 -0.024
Austraia 0.276 0.110 -0.166
Japan -0.021 0.104 0.125
Korea 0.108 0.088 -0.020
New Zealand . -0.131
Austria 0.017 0.068 0.051
Belgium -0.012 -0.012 0.000
Denmark 0.000 -0.018 -0.018
Finland -0.015 -0.009 0.006
France 0.090 0.086 -0.003
Germany -0.054 -0.051 0.003
Greece . -0.015 .
Iceland -0.028 -0.028 0.000
Ireland 0.000 0.063 0.063
Italy -0.040 -0.027 0.013
Netherlands -0.020 0.096 0.115
Norway -0.037 -0.018 0.020
Portugal -0.021 0.150 0.171
Spain 0.248 0.313 0.065
Sweden -0.024 -0.015 0.009
Switzerland -0.012 -0.016 -0.004
United Kingdom 0.000 0.000 0.000

Source: OECD.
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Table4.5.1. Co-operation between business and the public sector

Percentage share of businessin the Percentage share of firms wi t.h co-
funding of research performed by 'opergtlon arangements with
government and university, 1997 unlvergty .or government research

institutions, 1994-96
Higher Firms with fewer
Government education All firms than 50 employees

Canada 2.8 11.7 .

Mexico® 3.3 14 16.3

United States 0.0 5.8

Australia® 5.7 5.2

Japan’ 0.9 2.4

Korea’ 9.9 14.9

New Zealand" 17.7 9.4

Austria® 2.0 20 11.9 4.4
Belgium® 21 10.6 11.9 2.0
Czech Republic 9.7 15

Denmark 45 19 . .
Finland® 14.1 5.2 38.2 8.6
France’ 6.2 32 9.9 2.7
Germany 34 7.9 12.3 43
Greece 23 5.6

Hungary 13.6 19

Iceland 7.2 5.4 . .
Ireland 16.2 6.9 105 38
Italy 3.0 38 . .
L uxembourg . . 5.6 0.0
Netherlands® 15.8 3.8 11.2 2.4
Norway” 10.1 5.2 19.0 42
Poland 14.6 10.4 12.3 36
Portugal® 4.2 17 . .
Spain 5.2 6.5 13.0 1.0
Sweden 2.9 45 445 59
Switzerland . 6.2 9.8 51
Turkey®* 2.8 18.0 9.0 6.4
United Kingdom? 11.9 7.2 10.7 37
European Union® 5.6 5.7

Total OECD! 37 6.0

1. 1995 instead of 1997.
2. 1996 instead of 1997.
3. 1993 instead of 1997.
4. 1995-97 instead of 1994-96.
Sources: OECD, R&D database, April 1999 (cal. 1-2);
OECD, mainly based on data from Eurostat (col 3-4).
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Table5.1.1. BusinessEnterprise R& D (BERD) as a per centage of domestic product of industry

Canada
Mexico*
United States

Austrdia
Japan

Korea

New Zealand

Austria*
Belgium®
Czech Republic
Denmark
Finland

France
Germany®
Greece™*
Hungary
Iceland

Ireland

Italy
Netherlands
Norway"
Poland
Portugal>®
Spain
Sweden®
Switzerlan
Turkey
United Kingdom

1,4,6
o pad

European Union
Total OECD’

1981 1985 1990 1901 1993 1995 1996 1097 | Averegeamnud
growth rate

075 0.96 102 107 120 123 124 129 | 100197 32
. . 0.09 0.10 0032 007 . . - .
195 236 226 234 213 212 219 224 | 100107 -07
027 042 058 0.64 076 0.92 0.84 . | 199196 56
158 207 239 235 212 217 224 235 |1001:97| 00
. . . 230 239 247 |100597| 36
0.36 0.3 0.38 032 1991-95|  -08
0.84 0.92 106 ) 111 i} 1989-03| 12
136 153 1402 137 127 1352 i} . | 199105 -04
. . . 163 1062 0792 075 087 |190597| 49
0.86 106 140 151 158 167 189 193 | 1901:97| 42
0.89 130 173 177 192 215 2.49 270 | 100107 73
156 178 191 194 2012 190 191 184 | 1901.97| -09
218 251 248 2202 208 19 194 197 | 190197| -25
0.06 012 0.13 0.16 021 . i . | 1001-08| 146
. . 078 0.54 0.40 0402 035 037 |190407| 17
0.10 0.18 0.30 0.40 0.65 0.78 0.75 089 | 1991907| 143
0.44 058 0682 080 107 128 135 139 | 1901:97| 96
061 079 0.94 0872 076 0.66 0.67 072 |199107| -31
126 146 141 126 122 1342 137 142 | 1901:97| 20
0.84 1262 132 125 130 1382 . 134 | 190197 12
. . . . 0.39 0.43 041 |100497| -38
013 0.14 0182 . 018 0.162 . 019 |190097| o8
022 0362 061 061 055 051 052 053 |1001:97| -23
227 3.00 286 308 360 3922 . 442 | 100107 62
1.90 2602 250 ) 220 . 232 1990-96| 13
. . 0.08 0.13 0.12 0.10 013 . | 199196 00
211 1.99 207 197 196 177 168 162 | 1901.97| -32
139 158 1672 1612 1562 149 149 149 | 1901.97| 13
157 1.90 195 19832 181 1742 178 18 |190197| -10

1. 1989 instead of 1990.
2. Break in series from previous year for which data are available.

3. Figures for Germany from 1991 onwards refer to unified Germany.

4. 1986 instead of 1985.

5. 1982 instead of 1981; 1984 instead of 1985.

6. 1992 instead of 1993.
7. Including Mexico and Korea from 1991 onwards, and Czech Republic, Hungary and Poland from 1995 ownwards.

Source:  OECD, MSTI database, April 1999.
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Table5.1.2. Business Enterprise R& D (BERD) in millions of 1990 US dollar s using pur chasing power parities

Canada
Mexico"
United States

Austraia
Japan

Korea

New Zealand

Austria*
Belgium®
Czech Republic
Denmark
Finland

France
Germany®
Greece™*
Hungary
Iceland

Ireland

Italy
Netherlands
Norway"
Poland
Portugal>®
Spain
Sweden®
Switzerlan
Turkey

d1,4,6

United Kingdom

European Union

Total OECD’

1981 1985 1990 1901 1993 1995 1996 1997 1008 | Averageannua
growth rate

2400 3397 4034 4080 4703 5253 5437 5897 6137 | 1991-97 6.3
. . 352 453 121 335 . . . - .
74443 100838 109727 112602 107196 115673 124860 133487 143717 | 1991-97 2.9
524 945 1511 1670 2151 2853 2674 . 1991-96 9.9
21633 32607 47524 48664 44178 46063 49540 52196 1991-97 1.2
. . . 9465 10469 11360 1995-97 9.6
127 118 146 137 1991-95 39
656 761 994 1137 . 1989-93 34
1398 1687 17922 1829 1696 18902 . . 1991-95 0.8
. . . 1378 855 705 2 690 813 . | 1995-97 74
376 548 788 860 919 1031 1202 1263 1326 | 1991-97 6.6
396 636 965 887 925 1167 1397 1581 1793 | 1991-97| 101
9284 11226 14365 14686 149932 14800 15033 14800 .. | 1991-97 01
15877 19539 22967 236122 21326 21010 21093 22016 23050 | 1991-97| -1.2
31 68 78 92 121 . . . 1991-93| 14.8
. . 487 338 234 247 2 221 247 199497 | 1.2
2 4 8 11 18 2 23 28 1991-97 | 165
88 129 206 2 251 362 521 505 676 . | 1991-97] 180
3685 5116 6977 64392 5653 5 250 5372 5808 6012 | 1991-97| -17
1885 2359 2706 2477 2474 28492 2997 3234 1991-97 45
407 699 2 696 686 726 82072 . 901 1991-97 47
. . . . 594 686 701 1994-97 2.3
69 73 1312 . 136 1262 . 161 .. | 1990-97 3.0
658 11132 2239 2278 2026 1989 2097 2175 2306 | 1991-97| -0.8
1739 2552 2765 2845 3271 39782 . 4430 1991-97 7.7
1938 28122 20943 . 2659 . 2781 1992-96 1.1
. . 174 297 309 277 388 . 1991-96 55
10357 11143 13817 12680 13100 12840 12612 12551 1991-97 | -0.2
46495 56953 709102 702072 68157° 68826 70182 72272 1991-97 05
148043 198270 237656 2463472 237232 2539902 269314 284228 1991-97 2.4

1. 1989 instead of 1990.
2. Break in series from previous year for which data are available.
3. Figures for Germany from 1991 onwards refer to unified Germany.
4. 1986 instead of 1985.
5. 1982 instead of 1981; 1984 instead of 1985.
6. 1992 instead of 1993.

7. Including Mexico and Koreafrom 1991 onwards, and Czech Republic, Hungary and Poland from 1995 ownwards.

Source: OECD, MSTI database, April 1999.
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Table5.2.1. R& D expendituresin the services, 1990 US dollar s using purchasing power parities

RI>S| C3 Canada United States Austraia Japan Denmark
Di\il son| 1990 1997 1990 1996 1990 1996 1990 1996 1990 1997
Total manufacturing 15/37 2717 3626 | 88934 100565 923 1672 | 45645 46798 568 858
Total services 50/99 1014 1998 | 20793 24295 427 588 1315 2104 212 395
Wholesale and retail trade, motor veh. repair, etc. 50/52 145 383 5514 38 64
Hotels and restaurants 55 . . 235 .
Transport and storage 60/63 15 12 192 80 56 . .
Communications 64 109 125 3541 1235 1175 22 31
Post 641 63
Telecommunications 642 . . 3478 .
Financial intermediation (incl. insurance) 65/67 175 329 1119 5 . . .
Redl estate, renting and business activities 70/74 569 1149 . . . . 873 151 300
Computer and related activities 72 176 406 4629 6369 388 495 873 30 96
Software consultancy 722
Other computer services nec 72-722 . . . . .
Research and development 73 321 573 1335 4733 . 38
Other business activities 70+71+74] 73 171 . 122 166
Community, social and personal service activities, etc. 75/99 . . . . . 10 . . . .
Total business enterprise 01/99 4034 5958 109 727 124 860 1511 2674 | 47523 49540 788 1263
F\I’S C3 Finland France Germany® Ireland Italy
Di\il son| 1990 1997 1990 1996 1990 1995 1990 1997 1991 1998
Total manufacturing 15/37 783 1369 | 13266 13177 | 22061 19 868 183 587 5785 5040
Total services 50/99 63 158 557 1030 741 17 86 520 772
Wholesale and retail trade, motor veh. repair, etc. 50/52 1 26 0 0 14
Hotels and restaurants 55 . . . . . 0 0 0
Transport and storage 60/63 5 32 438 52 0 1 0 10
Communications 64 78 3 29 25 260
Post 641 0 0 7
Telecommunications 642 . 29 25 253
Financial intermediation (incl. insurance) 65/67 . . 21 5 0 0
Redl estate, renting and business activities 70174 . 525 592 531 51 482 477
Computer and related activities 72 43 346 87 36 7 70
Software consultancy 722 69 32 72 62
Other computer services nec 72-722 18 . 5 4 8
Research and development 73 . . 142 1 9 374 327
Other business activities 70+71+74] 23 246 302 6 31 79
Community, social and personal service activities, etc. 75/99 . 9 . . . 17 . 0 12 12
Total business enterprise 01/99 921 1581 | 14365 15033 | 22967 21010 206 676 | 6439 6012
FLS' 03 Netherlands Norway? Spain Sweden United Kingdom
Di\il son| 1990 1996 1990 1997 1990 1996 1990 1995 1990 1997
Total manufacturing 15/37 2443 2372 445 457 1789 1728 2 467 3479 | 11188 10088
Total services 50/99 171 492 270 365 325 264 240 399 | 1983 2199
Wholesale and retail trade, motor veh. repair, etc. 50/52 125 2 1 1 7 7
Hotels and restaurants 55 . 0 0 0 . . .
Transport and storage 60/63 3 5 3 8 8 12 16
Communications 64 19 52 57 85 100 566 652
Post 641 . 4 0 0 0
Telecommunications 642 5 15 52 57 85
Financial intermediation (incl. insurance) 65/67 56 . 8 0 0 . . .
Redl estate, renting and business activities 70174 229 243 298 255 162 283 1367 1508
Computer and related activities 72 75 106 23 59 61 723 924
Software consultancy 722 37 63 20 52 47
Other computer services nec 72-722 38 . 43 3 7 13 . .
Research and development 73 26 189 157 99 4 199 405 438
Other business activities 70+71+74] . 128 35 34 133 99 24 239 147
Community, social and personal service activities, etc. 75/99 120 9 . 0 8 9 . 7 32 17
Total business enterprise 01/99 2703 2997 684 802 2239 2097 2791 3978 | 13817 12551

1. 1990 refers to western Germany.

2. The sum of manufacturing and servicesis greater than total business enterprise because of different classifications.

Source: OECD, ANBERD database, May 1999.
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Table5.2.2.

Percentages

Share of servicesin business R& D*

Canada
United States®

Australia®®
Jepan’

Denmark
Finland
France®
Germany”
Ireland

Italy
Netherlands®
Norway
Spain®
Sweden®

United Kingdom

Total OECD*

1980 1997
15.2 374
4.1 195
111 28.5
4.5 35
20.3 31.9
5.7 12.8
5.7 10.8
25 4.3
9.6 13.0
11.4 17.8
6.9 18.7
155 324
12.9 15.7
11.2 116
5.5 191
4.7 15.2

1. Shareintotal of manufacturing and servicesindustries.
2. 1996 instead of 1997.
3. 1981 instead of 1980.
4. 1995 instead of 1997.

Source: OECD, ANBERD database, May 1999.
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Table5.3.1. R&D intensity by industry

Business enterprise R& D expenditure as a percentage of value added

Canada United States Australia Japan Denmark Finland France Germany*
1990 1997 | 1990 1996 | 1990 1994 | 1990 1996 | 1990 1997 | 1990 1997 [ 1990 1996 | 1990 1995
Total manufacturing 34 37 8.6 89 23 35 73 78 41 5.0 47 71 6.3 6.6 6.2 6.5
Food, beverages and tobacco 0.5 0.5 13 12 0.8 11 19 18 14 17 27 19 0.9 0.9 0.4 0.5
Textiles, apparel & leather 0.7 0.8 0.6 0.9 0.2 0.7 16 18 04 0.2 12 17 04 10 0.6 15
Wood and wood products 0.7 0.3 0.5 12 0.2 0.8 0.7 12 0.3 0.2 0.6 0.8 0.2 10 0.7 0.9
Paper and printing 0.8 0.7 0.9 15 0.6 1.0 1.0 0.9 0.2 0.2 20 16 0.3 0.3 0.3 0.6
Chemicas 45 44 9.4 9.4 34 48| 116 115 89 121 9.1 89 76 84 81 6.7
Industrial chemicals 24 21 84 83 38 40| 133 127 36 39 88 6.9 86 106 | 126 117
Pharmaceuticals 118 171 231 211 153 213 186 212 | 266 297 | 277 400| 286 286 221 182
Petroleum refining 16.8 5.7 7.0 5.6 0.3 11| 128 49 0.0 0.0 6.1 23 24 15 0.6 0.3
Rubber & plastics 05 0.6 34 31 15 19 48 53 13 26 48 115 41 48 21 23
Non-metallic mineral products 0.5 0.3 25 15 0.9 0.8 49 49 19 0.7 21 20 16 25 16 16
Basic metals 32 19 17 14 16 45 4.7 4.0 4.7 25 38 23 25 30 1.0 1.0
Ferrous metals 0.8 0.4 0.9 0.9 26 7.3 43 31 5.6 32 32 29 25 35 10 11
Non-ferrous metals 54 34 33 23 11 2.6 5.9 6.6 19 0.9 5.2 1.0 26 22 11 0.9
Fabricated metals and machinery 6.5 71| 153 154 44 63| 106 116 5.7 6.6 77 135 111 111 93 105
Fabricated metals 05 0.9 14 17 14 25 18 21 0.9 04 22 23 0.8 12 21 11
Non-electrical machinery 17 20 31 51 4.6 53 6.7 75 45 73 58 7.0 39 6.1 7.2 95
Computers, office machinery 347 266 | 467 431 45 44| 227 274 | 159 124 8.6 88| 100 97| 145 270
Electrical machinery 18 19 9.2 6.5 33 39| 118 121 5.9 39 86 117 4.0 41 8.1 9.1
Communic. equip. and semicond. 314 333]| 174 213 . .| 132 155 169 238 | 261 449 323 321 166 114
Shipbuilding 0.0 0.0 0.0 0.0 22 7.8 18 1.0 32 6.1 24 13 14 43 29 6.3
Motor vehicles 0.7 09| 231 202 39 58| 122 125 0.0 0.0 43 43| 104 116 94 111
Aerospace 214 202 | 400 387 25 15| 303 212 0.0 0.0 22 05| 453 322| 592 862
Other transportation 0.5 0.4 45 49 4.0 7.8 47 52| 176 8.9 84 258 49 75 32 213
Scientific instruments 36 37| 135 219 110 122| 152 204 | 178 170]| 192 112 40 4.0 47 189
Other manufacturing 28 43 3.0 20 50 235 12 15| 134 170 2.8 6.8 0.9 12 13 25
High-technology industries 243 255 301 279 117 145| 164 191 | 220 269| 204 369 302 278| 205 195
Medium-high-technology industries 16 16| 100 112 42 53| 108 113 58 6.8 7.6 83 6.8 81 9.0 112
Medium-low-technology industries 20 14 2.8 23 14 35 3.6 34 29 29 31 29 20 22 16 12
Low-technology Industries 0.7 0.6 0.9 13 0.6 0.9 14 15 08 0.9 19 15 0.6 0.8 0.5 0.7

Italy Netherlands Norway Spain Sweden United Kingdomy EU-9 OECD-14
1990 1997 [ 1990 1996 | 1990 1997 | 1990 1996 [ 1990 1995 [ 1990 1997 | 1990 1995 | 1990 1994
Total manufacturing 30 2.8 54 5.0 48 4.0 17 17 86 112 6.1 55 52 5.2 6.8 6.6
Food, beverages and tobacco 0.3 0.3 19 21 1.0 0.9 0.3 0.4 16 17 13 0.9 0.8 0.8 11 11
Textiles, apparel & leather 0.0 0.1 0.7 10 0.9 22 0.1 0.5 12 17 0.3 04 03 05 0.6 0.7
Wood and wood products 0.0 0.1 0.1 11 0.6 0.9 0.2 0.3 0.2 0.7 0.2 0.1 0.3 0.5 0.5 0.5
Paper and printing 0.0 0.1 0.2 0.4 0.7 0.9 0.3 0.4 21 18 0.3 0.2 04 0.5 0.7 0.9
Chemicas 58 47 83 6.2 9.0 7.3 19 17| 134 187 | 118 127 7.8 70 8.9 88
Industrial chemicals 41 34| 113 74 7.9 4.8 15 1.0 6.9 5.2 7.8 6.4 85 74 9.0 85
Pharmaceuticals 230 193 | 288 206| 367 188 5.2 59| 553 496 | 345 325 250 228 225 226
Petroleum refining 37 34 18 15 35 119 15 0.9 0.6 30| 165 205 30 20 5.2 39
Rubber & plastics 15 11 14 18 15 35 0.8 0.8 29 59 0.9 0.9 20 19 3.0 31
Non-metallic mineral products 0.2 0.2 0.4 0.7 21 22 0.4 0.5 16 26 13 1.0 10 11 21 19
Basic metals 16 0.7 24 3.0 6.2 5.7 0.6 1.0 37 27 17 1.0 16 14 2.6 25
Ferrous metal's 11 0.8 3.0 23 39 10 0.5 11 39 29 14 1.0 14 15 22 23
Non-ferrous metals 35 0.3 11 4.6 7.2 7.9 0.9 0.7 33 20 25 11 19 13 35 31
Fabricated metal's and machinery 59 5.8 8.6 88 87 6.8 41 36| 140 190 9.1 74 88 92| 114 111
Fabricated metals 05 1.0 1.0 0.9 23 0.9 0.8 0.7 0.9 15 0.8 11 12 10 14 13
Non-electrical machinery 24 17 22 25 4.8 41 18 32 89 110 45 39 49 5.8 4.6 5.6
Computers, office machinery 199 125| 473 532 | 322 233 402 75| 390 519 191 48| 160 149| 301 286
Electrical machinery 44 32 . . 79 54 30 26| 102 107 | 105 7.2 75 72 9.1 8.6
Communic. equip. and semicond. 16.7 255 85 83| 456 360 125 147 685 594 161 137 | 193 183 | 170 167
Shipbuilding 4.6 9.0 0.5 0.8 35 38 13 129 36 31 30 12 25 47 22 27
Motor vehicles 107 131 | 109 174 5.9 9.5 28 19| 174 230 89 109 92 106 | 127 119
Aerospace 293 251 | 108 150 16 44| 257 320 288 568 194 181 | 337 353]| 372 335
Other transportation 35 32 0.0 0.0 17 0.3 15 42 73 106 39 4.9 37 7.1 42 41
Scientific instruments 22 23 4.0 45] 440 115 112 7.6 27 315 43 3.2 44 106 | 114 176
Other manufacturing 0.3 04 0.0 11 12 19 0.6 0.9 31 11 1.7 15 13 16 19 1.9
High-technology industries 210 218 126 130 322 260 | 118 102 | 548 550 | 217 200 225 217 | 242 222
Medium-high-technology industries 48 40| 120 101 71 5.0 23 19| 104 153 7.2 6.4 72 8.0 8.8 9.3
Medium-low-technology industries 0.9 0.9 13 14 37 36 0.7 0.9 19 24 26 22 16 15 24 23
Low-technology Industries 0.1 0.2 11 14 0.8 0.9 0.2 0.4 15 16 0.7 0.5 05 0.6 0.8 0.9

1. 1990 refers to western Germany.

Source: OECD, STAN and ANBERD databases, May 1999.
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Table5.3.2. R&D sharesby industry

Shares of the different sectorsin business R& D

Canada United States Australia Japan Denmark Finland France Germany*
1990 1997 | 1990 1996 | 1990 1994 | 1990 1996 | 1990 1997 | 1990 1997 [ 1990 1996 | 1990 1995
Total manufacturing 674 609 8.1 85| 611 631 960 945| 721 679 8.0 866| 923 87.7| 9%1 946
Food, beverages and tobacco 14 11 13 11 37 34 25 25 50 42 57 22 18 18 0.7 0.8
Textiles, apparel & leather 0.8 0.6 03 03 0.4 0.6 1.0 0.8 0.4 0.1 0.8 0.5 04 0.6 04 0.6
Wood and wood products 0.8 04 0.2 05 0.3 0.8 0.3 0.3 0.3 0.2 1.0 0.7 01 04 0.3 0.5
Paper and printing 23 15 1.0 15 1.7 19 0.9 0.8 04 03 7.7 43 0.3 0.3 0.2 0.4
Chemicas 11.9 98| 153 152| 131 113| 188 191 | 212 242 | 183 108 | 211 224 | 24 196
Industrial chemicals 32 21 6.4 6.3 6.1 42 9.7 9.2 32 30 9.3 44 93 100| 151 133
Pharmaceuticals 49 6.3 5.7 6.8 5.2 53 5.6 66| 172 200 47 35 74 8.6 55 46
Petroleum refining 35 0.9 21 11 0.2 0.4 10 0.6 0.0 0.0 2.8 0.7 21 13 0.4 0.2
Rubber & plastics 04 04 11 10 16 14 25 2.6 0.8 11 16 21 24 25 14 15
Non-metallic mineral products 0.3 0.1 0.6 0.3 1.3 0.8 23 21 15 05 18 0.8 1.0 12 1.0 1.0
Basic metals 35 18 0.7 05 5.1 89 48 35 11 04 30 15 19 17 12 1.0
Ferrous metal's 04 0.2 0.2 0.2 31 59 33 2.0 0.9 04 18 13 12 12 0.8 0.7
Non-ferrous metals 31 16 0.5 0.3 20 30 15 15 0.1 0.0 12 0.2 0.7 05 0.3 0.3
Fabr. metals and machinery 457 450 612 607 345 324 | 647 645 363 331 | 463 653 | 657 589 | 698 704
Fabricated metals 0.7 0.9 09 11 3.0 31 14 15 14 05 2.6 20 0.9 12 29 14
Non-electrical machinery 18 19 25 42 49 37 8.6 87| 112 153 | 118 106 41 46| 103 113
Computers, office machinery 57 41| 107 88 20 16 9.7 9.9 20 0.9 23 11 36 26 35 39
Electrical machinery 11 0.9 31 23 25 20| 107 109 34 18 5.6 5.8 32 33 74 7.2
Communic. equip. and semicond. 220 238 91 132 . .| 167 161 71 63| 156 398 | 220 202 | 184 100
Shipbuilding 0.0 0.0 0.0 0.0 0.9 19 0.1 0.1 18 21 10 0.4 0.1 0.1 0.1 0.3
Motor vehicles 13 18 93 111 74 78| 138 128 . . 15 07| 114 119 170 212
Aerospace 116 103 | 188 112 0.7 0.3 0.9 0.7 0.0 0.0 0.2 00| 190 137 84 81
Other transportation 0.1 0.1 0.4 0.3 0.4 0.8 0.2 0.2 0.9 03 12 12 0.3 05 0.1 10
Scientific instruments 13 12 6.4 84 27 2.0 36 3.6 83 6.0 45 36 0.9 0.9 17 6.0
Other manufacturing 0.5 0.6 0.6 0.3 11 29 0.7 0.8 6.0 49 04 0.5 0.2 0.3 0.1 0.2
High-technology industries 442 446 | 443 400 178 164 | 318 334 | 263 272 227 445| 520 450 357 267
Medium-high-technology industries 88 80| 282 326 241 206| 467 454| 271 264 | 338 263| 293 311]| 516 600
Medium-low-technol ogy industries 89 a7 58 44| 132 194 | 129 113 126 95| 132 81 85 84 7.1 57
L ow-technology Industries 54 36 2.7 34 6.1 6.8 a7 4.4 6.1 48 | 152 7.7 25 32 1.6 23

Italy Netherlands Norway Spain Sweden United Kingdom| EU-9 OECD-14
1990 1997 | 1990 1996 | 1990 1997 | 1990 1996 | 1990 1995 | 1990 1997 [ 1990 1995 | 1990 1994
Total manufacturing 896 822 904 792 651 570 799 84| 84 875 810 804 | 90 874 863 848
Food, beverages and tobacco 0.8 11 5.2 6.0 28 3.0 26 34 17 12 24 19 17 18 17 17
Textiles, apparel & leather 0.2 04 0.4 0.4 0.2 05 05 16 0.3 0.2 0.2 0.3 03 0.5 04 05
Wood and wood products 0.1 0.1 0.0 04 0.5 0.7 0.3 0.4 0.1 0.3 0.1 0.1 0.2 0.3 0.2 0.3
Paper and printing 0.0 0.2 04 0.6 15 18 0.8 10 33 28 0.5 0.4 05 0.6 0.9 1.0
Chemicas 223 187 354 264 157 118 184 214 | 163 176 | 282 339| 234 225| 183 195
Industrial chemicals 6.4 54| 247 141 7.8 45 6.7 53 33 20 87 71| 111 9.7 84 81
Pharmaceuticals 126 106 7.6 9.2 6.6 46 80 119] 121 143 | 145 225 9.0 100 6.6 84
Petroleum refining 12 11 23 19 0.9 1.6 17 14 0.2 0.3 45 37 1.8 14 18 14
Rubber & plastics 21 16 0.8 12 0.5 1.0 20 28 0.7 10 0.6 0.6 15 15 15 16
Non-metallic mineral products 05 0.3 0.3 04 1.0 0.8 15 1.7 05 05 0.6 0.5 0.8 0.9 10 0.9
Basic metals 2.0 11 14 1.7 7.0 51 13 21 18 12 10 0.6 14 12 18 16
Ferrous metals 12 1.0 12 0.9 13 0.3 0.8 17 13 1.0 0.6 0.4 09 09 11 1.0
Non-ferrous metals 0.8 0.1 0.2 0.8 5.7 48 0.5 04 05 0.2 04 0.2 05 0.3 0.8 0.6
Fabr. metals and machinery 636 602 | 472 431| 363 331| 541 500]| 641 636 | 477 424| 614 593 | 615 588
Fabricated metals 16 24 14 1.0 19 0.8 22 1.9 1.0 11 0.6 0.9 17 13 12 12
Non-electrica machinery 6.1 5.0 26 28 6.9 7.6 46 74| 120 108 58 5.8 7.2 80 5.2 58
Computers, office machinery 5.8 33 40 42 39 11 74 19 23 14 57 11 43 30 84 6.6
Electrical machinery 57 45 . . 33 25 5.2 42 34 16 6.0 4.4 6.2 5.6 55 53
Communic. equip. and semicond. 145 177 | 145 120| 136 142 134 119| 248 199 95 96| 167 139 129 134
Shipbuilding 0.5 0.8 0.1 0.2 22 25 0.7 18 0.3 0.1 04 0.2 0.3 04 0.1 0.2
Motor vehicles 165 153 40 53 0.8 19| 102 98| 147 164 69 101 | 124 145| 110 117
Aerospace 105 8.6 18 18 0.3 04 80 85 46 51| 11.8 93| 109 88| 125 85
Other transportation 0.8 1.0 0.0 0.0 0.1 0.0 0.5 14 04 0.3 0.2 0.3 0.3 0.6 0.3 0.3
Scientific instruments 15 16 10 11 34 22 20 13 0.7 6.9 0.8 0.8 14 33 43 5.8
Other manufacturing 0.1 0.1 0.0 0.1 0.1 0.2 04 0.7 0.2 0.1 0.3 0.3 0.3 0.3 0.5 0.5
High-technology industries 435 401 279 272 243 203 | 368 341 | 438 406 | 415 425| 409 356| 405 369
Medium-high-technology industries 370 328 501 380 224 187 292 204| 344 380 284 285| 386 416 347 370
Medium-low-technology industries 80 75 6.3 65| 135 121 99 124 48 43 79 6.7 7.8 7.0 8.0 74
Low-technology Industries 11 18 6.1 74 5.0 59 41 6.4 54 45 3.2 27 2.7 3.2 3.2 35

1. 1990 refers to western Germany.

Source: OECD, STAN and ANBERD databases, May 1999.
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Table5.3.3. Sourcesof changein R&D intensityl in manufacturing, 1990-97

Canada '
United States”

Australia®
Japan®

Denmark
Finland

France®
Germany”

Italy
Netherlands®
Norway

Spain®

Sweden®

United Kingdom

European Union®

Tota per- Intra-industry Structural Cross
centage change effect effect effect
031 0.10 0.20 0.006
0.28 0.30 -0.02 0.000
1.30 1.35 -0.04 -0.004
0.48 0.43 0.06 -0.003
0.88 0.83 0.05 0.005
213 172 0.29 0.119
0.28 0.30 -0.02 0.000
0.37 0.39 0.01 -0.019
-0.26 -0.21 -0.05 0.000
-0.39 -0.34 -0.05 -0.009
-0.79 -0.81 0.04 -0.018
-0.01 -0.09 0.09 -0.003
2.69 2.82 -0.09 -0.041
-0.60 -0.59 -0.01 0.003
0.01 0.05 -0.04 -0.005

1. Business R&D as a percentage of value added. Due to rounding, total percentage change
may differ from percentage changes calculated from data presented in Annex, Table 5.3.1.

2. 1990-96.
3. 1990-94.
4. 1990-95.

Source: OECD, STAN and ANBERD databases, May 1999.
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Table5.4.1. Total business R& D broken down by size classes of firms

1997 percentages and tota in millions of US dollars using purchasing power parities

Employees
Lessthan 100 100t0499  500t0999 1000 and morg Lessthan 500 500 and more| Average
Canada® 19.6 15.0 9.7 55.8 346 65.4 6195
Mexico™? 13.8 245 61.6 —» 384 61.6 449
United States <+ 15.3 32 81.6 15.3 84.7 157 539
Australia® 26.8 237 139 355 50.5 495 3172
Japan® <+ 6.2 95 84.3 6.2 93.8 64 760
Korea® 41 8.8 8.2 78.9 12.9 87.1 13996
Belgium® 19.0 17.3 12.3 51.4 36.3 63.7 2218
Denmark*®” 10.3 304 14.6 447 40.7 59.3 1080
Finland 143 15.0 145 56.2 29.3 70.7 1928
France' <+ 20.4 9.6 70.0 20.4 79.6 16 497
Germany™’ 54 9.0 48 80.8 14.4 85.6 25720
Iceland 59.0 41.0 > . . 50
Ireland* 320 56.9 11 —» 88.9 11.1 610
Italy* 43 155 15.1 65.1 19.8 80.2 6005
Netherlands®® 9.8 16.6 736 ———» 26.4 73.6 3610
Norway™"® 25.8 294 M8 —p 55.2 4.8 460
Poland® 95 56.0 14.3 20.2 65.5 345 612
Spain 17.9 30.1 17.3 347 480 52.0 2277
Sweden”™° 33 12.8 11.2 72.7 16.1 83.9 5106
Switzerland® 10.1 203 113 58.3 30.4 69.6 3302
Turkey® 6.0 315 13.2 49.2 375 62.5 415
United Kingdom 59 23.0 125 58.6 28.9 71.1 14742

1995.

. 51 to 100 employees.

1996.

. Less than 300 and 300 to 999.
Companiesonly.

Sum does not include institutes.
. 10 to 99 employees.

©oNOOTOhwWDNE

10. 50 to 99 employees.
Source: OECD.

. Total Manufacturing and mining only.

Smaller industries and technological service institutes are excluded.
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Table5.4.2. Share of government-financed business R& D by size-classes of firms
in total businessR& D

1997 percentages
Employees
Lessthan 100 100 to 499 500t0999 1 000 and morg Lessthan 500 500 and more| Average
Canada® 11.1 5.9 47 6.3 8.9 6.1 71
Mexico™? 1.9 55 19 —p 42 1.9 2.8
United States <+ 9.2 75 16.6 9.2 16.3 15.2
Australia® 4.4 15 2.0 0.0 3.1 2.0 25
Japan . . . . . . 13
Korea 23.2 10.3 46 33 144 35 49
Belgium® 114 27 21 15 7.3 16 37
Denmark™>® 10.7 6.8 53 5.6 7.8 55 6.5
Finland 11.7 5.0 6.0 15 8.2 2.4 4.1
France < 6.7 11.3 16.6 6.7 16.0 14.1
Germany™® . . . . . . 7.7
lceland 35 7.2 . . 5.0
Ireland® 7.1 31 45 —p 46 46 45
Italy* 14.8 9.8 17.7 18.2 10.9 18.1 16.7
Netherlands®’ 15 39 66 ——» 3.0 6.6 5.6
Norway*®? 6.8 29 109 —» 4.7 10.9 75
Poland* 29.8 421 29.6 15.7 40.3 214 338
Spain® 14.4 9.9 6.1 7.4 116 6.9 9.2
Sweden®® 9.8 4.1 15.9 6.1 53 7.4 7.8
Switzerland® 18.3 17 2.1 0.0 7.2 0.3 24
Turkey® 4.2 2.8 0.7 14 30 13 1.9
United Kingdom 8.1 8.0 135 9.7 8.0 10.4 9.7
1. 1995.
2. 51 to 100 employees.
3. 1996.
4. Companiesonly.
5. Smaller industries and technological service institutes are excluded.
6. Sum does not include ingtitutes.
7. 10to 99 employees.
8. Total manufacturing and mining only.
9. 50 to 99 employees.
Source: OECD.
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Table 5.5.1. Expenditureon innovation as a share of
total sales, 1996

Percentages

Manufacturing sector Services sector
Australia® 1.90
Austria 3.45 2.93
Belgium 215 122
Finland 4.34 2.36
France 3.92 125
Germany 412 2.95
Ireland 3.33 211
Netherlands 3.79 1.60
Norway* 2.73 2.46
Spain 1.83 .
Sweden 7.04 3.78
Switzerland® 6.30 1.70
United Kingdom 3.16 4.02
1. 1997.
2. 1995.

Source:  OECD, mainly based on data from Eurostat.
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Table6.1.1. Main components of international transactions', total OECD?

1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
Index 1985 = 100
Trade in goods 100 114 135 155 168 192 195 207 199 224 267 278 286
Trade in services 100 120 145 165 179 214 225 248 245 263 298 314 321
Direct investment 100 161 246 294 374 391 298 301 349 384 580 569 631
Portfolio investment 100 149 117 171 241 149 280 270 431 231 360 597 547
Investment income 100 110 135 172 212 255 264 266 267 265 324 342 359
Technological trade 100 135 172 205 228 281 315 368 362 401 469 497
Asa percentage of GDP
Trade in goods 14.3 134 137 14.0 145 14.8 141 139 133 14.0 153 158 16.5
Trade in services 33 33 34 35 3.6 38 38 39 38 38 4.0 4.2 43
Direct investment 0.6 0.7 1.0 1.0 13 12 0.8 0.8 0.9 0.9 13 13 14
Portfolio investment 15 18 12 1.6 21 12 21 19 3.0 15 21 35 33
Investment income 31 2.8 3.0 34 4.0 4.3 4.2 3.9 39 3.6 4.1 4.3 4.6
Technological trade 01 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.3 0.3

1. Average of imports and exports (trade), inflows and outflows (investment).
2. Total OECD excludes Czech Republic, Hungary and Poland.
Source: OECD, ADB and TBP databases, May 1999.
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Table6.1.2. Outward direct investment flows as a per centage of GDP

Canada
Mexico
United States

Austraia
Japan

Korea

New Zealand

Austria
Belgium*
Czech Republic
Denmark
Finland
France
Germany
Greece
Hungary
Iceland
Ireland

Italy
Netherlands
Norway
Poland
Portugal
Spain
Sweden
Switzerland
Turkey
United Kingdom

European Union
Total OECD*

1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
11 1.0 17 13 1.0 0.9 1.0 0.6 1.0 17 20 19 22
0.3 0.4 0.6 0.3 0.7 0.5 0.5 0.7 12 11 13 11 15
11 2.0 25 23 11 0.3 0.5 17 0.8 0.7 11 15 15
0.5 0.7 0.8 12 16 17 0.9 0.5 0.3 0.4 0.4 0.5 0.6
0.6 11 0.4 0.4 0.3 0.4 0.5 0.4 0.4 0.6 0.7 0.9 0.9
14 22 13 0.9 4.6 3.7 16 -21 29 34 -0.6 -15 -0.3
0.1 0.3 0.3 0.2 0.7 1.0 0.8 0.9 0.7 0.6 05 0.8 0.9
0.3 14 18 23 39 3.0 3.0 4.8 21 0.5 16.1 12.0 3.3

. . . . . . . . . -0.3 -0.1 -0.1 0.0
0.5 0.8 0.6 0.6 1.9 11 14 15 1.0 2.7 17 14 22
0.6 11 13 25 2.6 2.0 -0.1 -0.7 16 4.3 12 2.8 41
0.4 0.7 1.0 15 2.0 2.9 2.0 24 17 18 1.0 2.0 2.6
0.8 11 0.9 1.0 13 16 14 1.0 0.8 0.8 16 13 16

. . . . . . . -0.1 -0.1 0.0 -0.9
0.1 0.0 0.1 0.2 0.5 0.1 0.2 04 0.4 0.9 0.3

. . . . . 0.8 0.4 0.4 0.5 0.8 13 11 14
0.4 0.4 0.3 0.6 0.2 0.7 0.6 0.6 0.9 0.6 0.7 0.7 11
21 2.3 4.0 31 6.5 54 47 45 39 52 50 8.0 55
19 21 1.0 1.0 14 13 15 0.3 0.8 1.8 20 3.6 2.6
0.1 . 0.0 0.2 0.2 0.2 0.6 0.7 0.2 0.3 0.7 0.7 16
0.2 0.2 0.3 04 0.4 0.7 0.8 0.4 0.6 0.8 0.6 0.9 19
18 3.0 3.0 4.1 54 6.4 2.9 0.2 0.7 34 4.8 2.0 51
4.7 11 0.7 4.7 4.4 2.8 2.8 25 3.7 4.1 4.0 54 57

. . 0.0 . . 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.1
24 31 4.6 45 42 19 16 18 28 33 4.0 3.0 4.9
0.9 12 15 1.8 21 2.0 15 14 14 1.6 2.3 22 26
0.6 0.8 1.0 11 14 13 1.0 0.9 11 11 15 14 17

1. Belgium includes Luxembourg until 1995.

2. Total OECD excludes Czech Republic, Hungary and Poland.

Source: OECD, ADB database, May 1999.




6vT

Table 6.1.3. Inward direct investment flows as a per centage of GDP

Canada
Mexico
United States

Augtralia
Japan

Korea

New Zealand

Austria
Belgium*
Czech Republic
Denmark
Finland
France
Germany
Greece
Hungary
Iceland
Ireland

Itay
Netherlands
Norway
Poland
Portugal
Spain
Sweden
Switzerland
Turkey
United Kingdom

European Ur_1i on
Total OECD*

1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
0.4 0.8 1.9 12 11 13 0.5 0.8 0.8 15 16 11 11
13 17 17 15 14 1.0 15 12 11 2.6 33 2.8 3.2
0.5 0.8 12 11 12 0.8 0.4 0.3 0.7 0.6 0.8 1.0 12
13 31 25 29 27 24 14 17 13 14 35 13 21
0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.1
0.2 0.4 0.5 0.6 0.5 0.3 0.4 0.2 0.2 0.2 0.4 0.4 0.6
5.6 4.4 3.6 4.0 3.9 4.0 31 53 5.6 4.8 59 25 13
0.3 0.2 0.3 0.3 0.5 0.4 0.2 0.8 0.6 11 0.8 2.0 12
12 0.6 16 31 4.3 3.8 44 4.8 4.7 34 14.9 20.6 4.9

. . . . . . . . . 2.2 51 25 25
0.1 0.1 0.2 0.1 0.6 0.2 0.2 0.1 0.1 0.1 0.6 -0.1 0.0
0.2 0.2 0.1 0.5 1.0 0.8 11 0.7 12 3.2 23 0.4 17
0.2 0.5 0.3 0.5 04 0.6 -0.2 0.4 1.0 16 0.8 0.9 14
0.5 0.4 0.6 0.9 11 11 12 17 17 12 15 14 17
11 10 12 14 11 12 13 12 11 1.0 0.9 0.9 0.8

. . . . . . . . . 2.7 10.1 4.4 4.5
0.8 0.2 0.1 -0.3 -05 0.4 0.3 -0.2 0.0 0.0 0.2 0.8 17
0.8 -0.2 0.3 0.3 0.2 14 3.0 2.8 2.2 16 2.3 3.8 37
0.3 0.0 0.6 0.8 0.3 0.6 0.2 0.3 0.4 0.2 0.4 0.3 0.3
11 17 14 21 3.7 4.3 23 24 2.7 22 31 3.7 25

-0.6 14 0.2 0.3 15 0.9 -0.3 0.6 17 23 16 2.0 23
11 0.7 11 19 33 3.8 31 20 18 14 0.7 0.6 17
12 15 16 2.0 22 2.8 24 2.3 17 19 11 11 1.0
0.4 0.8 0.4 0.9 0.9 0.9 2.6 0.0 2.0 32 6.2 22 4.3
13 15 13 0.2 16 2.2 14 0.5 0.4 16 12 14 22
0.1 0.2 0.1 0.4 0.6 0.5 0.5 0.5 0.3 0.5 05 0.4 0.4
13 15 23 2.6 3.6 33 16 15 16 0.9 18 2.2 2.8
0.6 0.6 0.8 11 15 15 11 11 12 1.0 18 16 14
05 0.7 0.9 0.9 11 1.0 0.7 0.6 0.8 0.7 11 11 11

1. Belgium includes Luxembourg until 1995.

2. Total OECD excludes Czech Republic, Hungary and Poland.

Source: OECD, ADB database, May 1999.
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Table7.1.1. Tradeto-GDP ratio*

Goods Services Goods and services
Average annual growth Average annual growth Average annual growth
1985 1991 1996 1997 | 1985-91 1991-97 1985-97| 1985 1991 1996 1997 | 1985-91 1991-97 198597 1985 1991 1996 1997 | 1985-91 1991-97 1985-97
Canada 236 211 31.2 334 -19 7.9 29 33 4.2 54 5.3 4.1 38 39 27.0 253 36.6 38.7 -1.0 7.3 3.0
Mexico 14.3 14.6 279 27.4 04 111 5.6 32 3.0 32 29 -0.9 -0.9 -0.9 175 17.6 31.0 30.3 0.1 9.5 4.7
United States 6.6 7.7 9.2 9.6 25 38 31 17 24 26 26 55 15 35 8.4 10.1 118 122 32 33 32
Austraia 14.1 13.1 14.9 15.8 -12 31 0.9 36 39 4.6 4.6 16 27 22 17.7 17.0 195 20.4 -0.6 3.0 12
Japan 11.0 7.6 7.8 85 -5.8 19 -21 2.0 19 21 23 -0.3 29 13 129 9.6 9.9 10.8 -4.9 21 -15
Korea 28.2 25.0 26.4 29.2 -20 26 0.3 38 38 51 5.8 -0.2 7.6 3.6 321 28.8 315 35.1 -1.8 33 0.7
New Zealand 253 20.6 214 211 -34 04 -15 7.3 7.2 75 7.2 -0.2 0.0 -0.1 32.6 27.8 29.0 28.3 -2.6 0.3 -11
Austria 27.6 26.7 27.0 29.5 -0.6 17 05 121 12.2 139 14.1 0.3 24 13 39.7 39.0 40.9 43.6 -0.3 19 0.8
Belgium-L uxembourg® 55.7 49.1 54.3 58.4 -21 04 -11 10.3 119 10.9 115 25 -3.6 0.0 66.0 60.9 65.1 69.8 -1.3 23 0.5
Czech Republic® . . 43.6 47.9 . 9.7 . . . 12.8 12.0 . 18 . . . 56.4 59.9 . 7.9 .
Denmark 29.2 25.6 25.6 27.0 -22 0.9 -0.7 8.6 9.2 85 89 12 -0.6 0.3 37.8 34.8 34.1 35.9 -14 05 -0.4
Finland 237 17.7 274 29.1 -4.7 87 17 4.9 4.8 6.5 6.4 -0.3 4.9 23 285 225 338 355 -39 79 18
France 189 17.8 17.8 19.4 -1.0 15 0.2 58 55 4.9 52 -1.0 -0.9 -0.9 24.7 232 227 24.6 -1.0 0.9 0.0
Germany 27.0 229 20.8 227 -2.7 -0.1 -1.4 53 45 4.6 4.9 -2.6 15 -0.6 323 274 254 217 -2.7 0.2 -1.3
Greece 16.9 13.4 11.1 11.0 -39 -31 -35 4.9 58 55 58 2.8 -0.1 14 219 19.2 16.6 16.9 -2.2 -2.2 -2.2
Hungary® . . 343 44.7 . 254 . . . 9.4 9.3 . 8.8 . . . 43.7 54.0 . 21.8 .
Iceland 28.0 235 257 24.8 -29 0.9 -1.0 13.0 8.7 10.3 109 -6.5 38 -15 41.0 322 36.0 35.6 -39 17 -1.2
Ireland 50.3 47.2 60.1 62.9 -1.0 4.9 19 7.2 10.3 139 145 6.0 5.9 6.0 57.6 575 74.0 774 0.0 51 25
Italy 18.8 14.8 18.2 18.8 -39 41 0.0 4.3 4.2 6.0 6.6 -0.3 7.7 3.6 231 19.0 242 254 -3.2 5.0 0.8
Netherlands 50.4 42.8 41.6 433 -27 0.2 -1.3 111 11.7 12.1 134 0.9 23 16 61.5 54.6 53.7 56.7 -2.0 0.6 -0.7
Norway 277 253 27.6 28.0 -15 18 0.1 11.7 111 838 94 -1.0 -2.6 -1.8 39.4 36.3 36.4 375 -14 05 -0.4
Poland® . . 18.9 . . . . . . 22 . . . . . . 211 . . . .
Portugal 26.8 25.8 27.8 28.8 -0.6 19 0.6 6.6 6.2 6.9 6.9 -11 17 0.3 334 320 34.7 35.7 -0.7 19 0.6
Spain 16.3 14.2 19.0 20.9 -23 6.6 21 5.2 4.4 5.9 6.5 -2.7 6.6 19 215 18.6 24.9 27.3 -2.4 6.6 20
Sweden 28.6 214 29.9 32.6 -4.7 7.3 11 6.3 6.7 71 82 10 35 22 34.9 28.1 37.0 40.8 -3.6 6.4 13
Switzerland 311 285 27.8 30.9 -15 14 -0.1 6.7 6.3 6.7 7.2 -1.0 22 0.6 37.8 34.8 34.6 38.1 -14 15 0.1
Turkey 14.4 113 204 20.7 -4.0 10.7 31 31 38 53 72 33 11.3 7.2 17.5 151 257 27.9 -25 10.8 39
United Kingdom 225 18.7 230 222 -3.0 29 -0.1 5.9 5.0 6.4 6.4 -2.7 4.2 0.7 284 237 295 28.6 -3.0 32 0.1
European Union 24.9 211 230 24.3 -27 24 -0.2 6.0 5.6 6.3 6.7 -11 29 0.9 30.9 26.7 29.3 31.0 -2.4 25 0.0
Total OECD® 14.3 141 15.8 16.5 -0.2 27 12 33 38 4.2 4.3 22 22 22 17.6 17.9 200 209 0.3 26 1.4
1. Average of imports and exports as a share of nominal GDP.
2. Luxembourg is excluded from 1996 onwards. Average annual growth rates 1991-95 and 1985-95 instead of 1991-97 and 1985-97.
3. 1994-97 instead of 1991-97.
4. 1994 instead of 1996.
5. Total OECD excludes Czech Republic, Hungary and Poland.

Source: OECD, ADB database, May 1999.
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High-technology industries

Aircraft

Office & computing equipment

Drugs & medicines

Radio, TV & communication equipment

M edium-high-technology industries
Professional goods

Motor vehicles

Electrical machinery excl. commun. eguipment
Chemicals excl. drugs

Other transport equipment

Non-electrical machinery

M edium-low-technology industries
Rubber & plastic products
Shipbuilding & repairing

Other manufacturing

Non-ferrous metals

Non-metallic minera products

Metd products

Petroleum refineries & products
Ferrous metals

L ow-technology industries
Paper, paper products & printing
Textiles, apparel & leather
Food, beverages & tobacco
Wood products & furniture

Total manufacturing®

Table7.2.1. Manufacturing trade' by industry, total OECD?
Sharein total manufacturing® Index* 1985=100
Average annual growth
1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1996
1985-90 1990-96 1985-96

135 13.7 13.7 14.7 15.0 15.1 16.0 15.9 16.8 17.1 17.4 17.9 23 2.8 2.6 379
2.6 24 2.3 2.6 3.0 3.2 35 33 2.9 2.6 2.2 24 4.2 -4.6 -0.7 266
4.1 4.2 4.5 4.7 4.7 4.6 4.7 4.7 51 5.2 55 5.7 22 3.6 3.0 395
11 13 1.3 1.3 12 13 15 17 18 1.8 1.8 19 2.9 6.7 5.0 486
5.7 5.8 5.7 6.1 6.1 6.0 6.3 6.3 7.0 75 7.9 7.9 13 4.5 3.0 397
42.1 43.7 43.6 43.0 42.6 42.7 42.5 42.9 425 42.9 43.0 43.3 0.3 0.2 0.2 294
34 3.6 3.6 3.6 36 3.6 37 38 39 3.8 3.7 38 10 0.8 0.9 315
138 145 14.3 13.7 134 13.2 132 13.6 133 135 13.0 133 -0.9 0.1 -0.4 275
39 4.2 4.2 4.3 4.4 4.4 4.6 4.7 49 5.0 51 51 2.6 25 25 376
10.9 10.9 11.0 10.9 10.7 10.7 10.5 10.5 10.4 10.5 10.9 10.6 -05 -0.1 -0.3 278
0.5 0.5 0.5 0.4 0.4 0.5 0.5 0.6 0.6 0.6 0.5 0.5 -0.8 25 1.0 317
9.5 10.0 10.0 10.0 101 10.3 9.9 9.7 9.4 9.4 9.7 9.9 15 -0.7 0.3 296
225 20.2 19.8 19.6 20.2 19.8 19.2 185 18.3 17.8 17.9 17.6 -25 -2.0 -2.2 223
2.0 2.2 23 23 22 2.3 24 25 25 24 24 24 24 11 17 344
0.8 0.7 0.8 0.6 0.7 0.7 0.7 0.7 0.8 0.6 0.6 0.6 -3.7 -2.1 -2.8 209
2.2 2.3 24 24 25 24 24 24 2.6 24 2.2 23 21 -1.0 0.4 299
2.8 25 25 29 31 2.8 25 22 21 22 25 22 0.0 -3.7 -2.0 229
1.6 17 1.7 1.7 1.7 17 17 17 16 1.6 1.6 1.6 1.6 -1.3 0.0 285
33 35 35 3.3 34 34 35 3.6 34 34 34 34 0.7 -0.1 0.2 294
57 35 3.2 25 2.7 3.0 2.8 24 24 2.1 1.8 2.2 -11.8 -55 -84 109
4.1 38 35 3.8 3.9 35 33 3.0 2.9 3.0 3.3 2.9 -34 -3.2 -3.3 198
21.2 21.8 224 219 215 21.6 21.6 22.0 21.6 21.3 20.9 20.5 04 -0.9 -0.3 276
3.6 38 4.0 4.1 4.1 4.0 38 37 35 35 4.0 35 19 -2.1 -0.3 275
7.6 8.0 8.3 7.8 7.6 7.8 7.9 8.0 7.8 7.6 7.2 7.3 0.7 -1.2 -0.4 274
7.9 7.8 7.8 7.7 75 7.5 7.7 8.0 7.9 7.7 74 74 -1.0 -0.3 -0.6 267
21 2.2 23 23 23 2.3 2.2 23 24 24 23 23 15 0.3 0.8 313
100.0 1000 1000 1000 1000 1000 100.0 100.0 100.0 100.0 100.0 100.0 - - - 286

1. Average value of exports and imports.

2. Total OECD excludes Czech Republic, Hungary, Korea, Mexico and Poland.

3. Tota may not add to 100% because of residual category.
4. Index of the average value of exports and imports at current prices.
Source: OECD, Main Industria Indicators, 1999.
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Table7.3.1. Export ratio by industry®

Canada
Mexico
United States

Australia
Japan

Korea

New Zealand®

Austria
Begi um®
Denmark
Finland
France
Germany*
Greece
Iceland®
Italy
Netherlands
Norway
Portugal
Spain
Sweden
United Kingdom

EU-11 (non-intra)®
EU-11°
Total OECD-16

High-technology industries

Medium-high-technology industries

Electrical
Office & Radio, TV & machinery Other
Total computing Drugs & communication Professional Motor excl. commun. Chemicals transport Non-electrical
manufacturing Total Aircraft equipment medicines equipment Total goods vehicles equipment excl. drugs equipment machinery

1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996
36 50 51 60 64 71 76 72 6 13 52 67 55 69 30 51 75 72 23 47 40 65 44 56 44 7
10 39 10 70 . . 42 95 4 11 3 75 20 65 15 86 27 57 10 133 16 29 4 18 23 101
11 14 26 29 27 33 41 45 7 8 24 30 17 20 13 18 16 17 18 21 17 23 7 10 20 23
14 20 23 37 42 57 24 43 15 31 18 27 11 23 35 52 8 15 8 30 10 19 4 10 17 35
12 13 20 22 12 17 27 31 3 4 21 22 21 23 49 69 25 23 12 14 19 24 59 63 18 23
. 27 . 49 . 48 . 129 . 6 . 46 . 31 . 34 . 27 . 50 . 27 . 28 . 32
33 36 14 29 8 16 10 26 21 33 14 32 16 27 50 71 4 5 26 36 19 38 1 1 18 23

45 50 46 90 90 219 190 98 112 30 30 57 62
73 86 . . . . 69 100 . . . 131 150 . . . . 102 122 . . . .
56 58 125 131 . . 190 290 80 90 119 148 71 68 110 112 129 120 75 86 66 68 22 32 62 54
34 46 53 65 17 17 14 54 24 29 69 75 56 59 45 63 148 12 79 37 46 35 15 47 a7
28 34 31 47 40 58 37 59 26 34 25 42 44 49 71 76 43 44 37 49 53 59 26 29 34 43
32 34 38 46 91 74 49 68 32 43 28 36 47 99 115 42 38 28 37 49 53 37 30 48 56
23 28 8 16 2 10 178 304 11 10 21 37 19 33 87 254 10 28 16 25 19 29 0 0 33 67
50 56 . . . . . . . . . 9 25 . . . . . . 1 3 . .
22 34 33 51 52 40 14 66 15 40 29 60 28 12 21 30 27 49 20 33 25 36 30 38 37 51
68 73 83 129 115 41 664 1174 51 76 41 70 101 117 242 327 103 138 502 542 89 98 42 80 78 7
35 38 53 50 76 30 91 170 18 17 46 53 36 41 151 111 85 79 28 45 67 79 1 11 18 19
30 35 11 a7 . . 200 73 13 18 43 54 40 66 104 94 55 96 52 80 26 36 39 81 32 37
18 29 25 42 9% 127 98 88 10 16 15 50 29 14 67 155 39 55 23 42 19 27 7 28 29 41
40 52 65 72 52 104 85 131 61 66 64 67 55 64 69 68 59 65 53 111 45 42 16 30 57 64
27 37 48 75 60 69 69 117 30 4 35 75 39 51 102 116 35 46 28 45 40 55 17 19 38 45
14 19 20 31 37 45 19 36 17 24 15 28 20 26 39 48 17 20 14 22 22 27 11 14 24 32
30 37 11 59 59 64 61 103 28 11 32 52 12 50 76 88 11 45 30 45 45 53 26 32 413 51
20 24 30 37 38 44 42 55 15 21 25 34 30 35 34 44 31 34 21 29 31 37 25 30 30 36

N A WN P

. Exports as a percentage of production.
. 1995 instead of 1996.
. Belgium includes Luxembourg.
Western Germany in 1990, total Germany in 1996.
. Excluding intra-EU trade. Excluding Austria, Belgium, Luxembourg and Ireland.

. Intra-EU trade not excluded. Excluding Austria, Belgium, Luxembourg and Ireland.
. Calculated with above countries except Austria, Belgium (and Luxembourg), |celand, Korea and Portugal.

Source: OECD, Main Industrial Indicators, 1999.
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Table7.3.1. Export ratio by industry® (cont.)

Canada
Mexico
United States

Australia
Japan

Korea

New Zealand®

Austria
Belgium®
Denmark
Finland
France
Germany”
Greece
Iceland?
Italy
Netherlands
Norway
Portugal
Spain
Sweden
United Kingdom

EU-11 (non-intra)®
EU-11°
Total OECD-16

M edium-low-technology industries

L ow-technology industries

Rubber & Non-metallic Petroleum Paper, Textiles, Food, Wood

plastic Shipbuilding Other Non-ferrous mineral Meta refineries Ferrous paper products| apparel & beverages products &

Total products & repairing | manufacturing metals products products & products metals Total & printing |eather & tobacco furniture
1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 [ 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 [ 1990 1996 | 1990 1996 | 1990 1996
23 37 20 34 9 67 17 32 52 69 12 27 14 31 19 25 28 33 26 38 41 50 7 25 13 17 43 67
11 27 3 27 86 35 5 50 28 31 7 16 8 37 15 12 11 28 3 14 3 11 4 38 3 5 3 35
5 7 4 6 10 11 10 12 9 9 5 6 5 7 4 5 4 5 5 7 4 5 8 11 6 7 4 4
12 17 3 5 9 31 28 43 32 34 2 5 4 8 17 23 10 15 16 18 3 4 21 39 22 23 6 6
6 7 5 6 42 35 4 3 4 7 5 6 6 7 3 3 6 7 2 2 2 1 6 7 1 1 1 1
. 17 . 13 . 56 . 54 . 8 . 4 . 18 . 14 13 . 23 . 7 . 79 . 5 . 6
24 22 10 15 6 29 18 18 98 95 4 5 8 13 48 1 39 42 43 20 23 47 57 52 52 17 22
39 42 53 54 53 271 | 127 134 40 62 24 23 40 42 6 10 55 51 29 32 40 41 62 81 8 12 39 35
. . 39 49 . .| 524 677 80 86 68 69 39 42 67 63| 128 158 40 43 40 46 86 108 27 30 34 38
40 42 56 65 37 43 21 28| 104 A 28 27 37 36 33 36| 102 118 47 51 15 13 70 81 52 59 62 60
28 41 25 33 51 68 32 40 44 42 10 24 24 31 12 37 41 50 30 38 50 51 36 46 4 10 31 46
20 23 21 26 25 45 28 28 26 32 18 22 18 21 9 33 37 20 23 12 14 32 41 20 23 13 15
20 19 19 21 46 41 60 58 25 25 16 15 23 23 6 5 25 28 19 21 23 27 42 51 12 13 15 12
22 28 8 15 4 11 6 21 46 47 18 22 13 23 17 30 55 38 26 28 5 10 44 67 20 19 4 7
34 39 5 6 30 72 0 0 99 109 2 2 4 5 3 102 ] 103 87 57 61 1 2 33 26 70 73 0 1
20 30 17 28 21 36 60 66 17 21 15 25 30 54 15 13 15 20 18 27 8 14 29 44 9 15 16 24
57 49 50 48 25 27| 103 118 | 114 98 31 24 36 29 69 55| 103 99 50 49 27 24| 112 122 53 53 34 27
57 56 22 19 78 44 31 29 81 74 16 15 24 22 60 95 72 96 18 22 24 26 33 39 14 19 16 21
18 18 15 21 20 20 22 13 15 10 23 23 15 17 18 13 13 19 31 32 31 27 53 56 8 1 45 39
17 24 14 20 33 148 14 22 18 32 11 20 15 24 23 20 20 27 11 18 12 16 20 35 8 13 10 19
31 39 38 61 43 17 28 28 40 52 15 27 21 26 32 42 48 56 27 35 41 44 46 7 6 11 28 50
20 25 15 18 15 22| 100 101 39 49 11 15 17 23 13 14 25 31 13 17 10 12 29 45 1 13 5 8
11 13 8 10 21 30 34 37 11 14 7 10 11 13 8 8 12 15 8 11 7 9 15 24 6 8 7 9
22 25 20 24 30 40 51 55 29 33 16 20 22 27 15 14 27 32 20 25 19 21 35 48 16 19 17 21
13 15 11 14 29 33 15 16 20 22 10 13 13 16 10 10 14 16 12 14 10 1 20 28 10 12 11 13

N U A WNE

. Exports as a percentage of production.
. 1995 instead of 1996.
Belgium includes L uxembourg.
Western Germany in 1990, total Germany in 1996.

. Excluding intra-EU trade. Excluding Austria, Belgium, Luxembourg and Ireland.

. Intra-EU trade not excluded. Excluding Austria, Belgium, Luxembourg and Ireland.
. Calculated with above countries except Austria, Belgium (and L uxembourg), Iceland, Korea and Portugal .

Source: OECD, Main Industrial Indicators, 1999.




121"

Table7.3.2. Import penetration by industry”

Canada
Mexico
United States

Australia
Japan

Korea

New Zealand®

Austria
Belgium®
Denmark
Finland
France
Germany”
Greece
Iceland?
Italy
Netherlands
Norway
Portugal
Spain
Sweden
United Kingdom

EU-11 (non-intra)°
EU-11°
Total OECD-16"

High-technology industries

Medium-high-technology industries

Electrical
Office & Radio, TV & machinery Other
Total computing Drugs & communication Professional Motor excl. commun. Chemicals transport Non-€lectrical
manufacturing Total Aircraft equipment medicines equipment Total goods vehicles equipment excl. drugs equipment machinery

1990 1996 | 1990 1996 | 1990 1996 [ 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996
37 49 62 71 60 66 87 84 20 33 65 7 61 71 60 75 72 68 49 71 43 69 18 31 68 87
16 40 27 66 . . 50 91 11 17 23 74 25 63 43 88 7 38 22 144 22 14 21 17 65 100
14 18 23 10 14 43 57 5 8 33 38 19 23 11 17 31 30 22 27 12 18 14 18 17 19
24 31 61 68 79 80 63 71 35 48 59 70 39 52 72 79 32 43 35 57 32 42 31 34 53 67
7 9 7 14 a7 34 8 22 8 8 4 11 6 8 25 52 4 5 3 5 13 15 10 19 4 6
. 26 . 12 . 88 . 148 . 14 . 34 35 . 66 8 . 42 . 31 . 20 . 58
36 40 78 82 82 81 89 92 66 70 73 80 53 60 89 94 54 64 53 53 48 59 19 22 53 58

a7 52 54 68 0 89 157 146 111 32 33 64 70
71 84 . . . . 66 9 . . . . 115 138 . . . . 102 129 . . . .
54 56 123 127 . . 123 141 62 7 120 135 74 71 115 117 112 105 77 85 78 76 a7 58 54 4
31 36 65 63 66 68 70 62 48 59 69 62 55 56 74 53 83 122 49 74 49 52 33 31 47 39
30 32 33 43 32 42 50 66 19 28 31 40 43 47 76 79 39 40 35 42 52 56 31 36 39 42
26 28 41 a7 91 72 59 78 23 34 29 36 28 31 98 123 23 25 19 27 39 40 40 41 26 30
43 48 48 64 29 45 101 105 38 54 79 81 71 7 99 108 86 91 50 53 58 67 9 12 88 A
55 57 107 135 109  -550 113 133 102 129 100 100 86 89 102 111 100 100 101 103 57 61 100 101 105 109
21 27 42 58 48 34 49 74 25 41 46 68 28 36 33 34 33 50 14 21 38 46 18 20 21 26
68 71 85 129 115 49 260 807 53 7 44 68 101 118 236 487 102 121 240 369 85 97 59 86 79 76
43 46 7 76 92 60 96 113 48 49 68 73 51 58 117 106 9% 96 54 66 66 78 11 49 32 %}
37 11 64 68 . . 109 97 34 49 60 64 66 78 101 98 78 97 60 80 50 64 59 84 73 64
24 32 50 58 98 118 99 94 14 24 46 68 39 47 93 114 36 47 34 46 33 40 26 28 48 51
37 43 67 64 62 106 91 108 47 46 60 51 52 58 72 68 47 49 59 112 56 57 23 28 48 52
31 39 48 74 53 62 74 116 19 31 41 77 12 51 102 117 46 53 32 48 40 53 31 31 35 39
13 16 27 35 37 36 42 63 11 16 23 32 15 18 43 51 11 12 11 18 18 21 19 21 12 16
29 34 46 60 57 57 71 102 24 36 38 52 38 44 7 88 36 41 28 39 44 51 31 35 35 38
20 23 29 38 30 33 45 61 14 20 25 34 26 30 32 42 28 30 19 25 28 34 22 26 24 26

N A WN P

Source: OECD, Main Industrial Indicators, 1999.

. Imports as a percentage of domestic demand (estimated as production plus imports minus exports).
. 1995 instead of 1996.
. Belgium includes L uxembourg.
Western Germany in 1990, total Germany in 1996.
. Excluding intra-EU trade. Excluding Austria, Belgium, Luxembourg and Ireland.

. Intra-EU trade not excluded. Excluding Austria, Belgium, Luxembourg and Ireland.
. Calculated with above countries except Austria, Belgium (and Luxembourg), |celand, Korea and Portugal.
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Table7.3.2. Import penetration by industry® (cont.)

Canada
Mexico
United States

Austraia
Japan

Korea

New Zealand?

Austria
Belgium®
Denmark
Finland
France
Germany*
Greece
Iceland®
Italy
Netherlands
Norway
Portugal
Spain
Sweden
United Kingdom

EU-11 (non—in’rra)5
EU-11°
Total OECD-16

M edium-low-technology industries

L ow-technology industries

Rubber & Non-metallic Petroleum Paper, Textiles, Food, Wood

plastic Shipbuilding Other Non-ferrous mineral Metal refineries Ferrous paper products|  apparel & beverages products &

Total products & repairing | manufacturing metals products products & products metals Total & printing leather & tobacco furniture
1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996
24 34 30 39 21 41 48 58 29 47 23 34 21 36 11 12 30 36 17 24 16 24 33 45 12 16 16 28
14 37 12 52 90 21 16 38 16 35 5 15 16 54 20 28 15 29 8 16 13 30 8 35 7 7 6 20
12 14 1 13 4 1 33 37 16 17 9 11 7 9 10 10 11 15 9 11 5 5 26 32 5 5 8 12
13 17 20 25 16 28 54 69 5 7 10 12 12 17 19 16 8 11 14 16 15 14 30 46 8 9 11 9
6 6 3 4 5 2 6 6 17 15 3 3 2 4 21 17 2 2 8 11 3 3 15 26 9 10 11 16
. 17 . 4 . 16 . 39 . 29 . 10 . 22 . 20 . 16 . 19 . 12 . 58 . 11 . 27
31 32 23 29 36 42 46 51 97 92 19 19 18 21 47 30 48 49 17 19 15 19 41 52 12 14 8 6
42 55 59 29 68| 126 132 45 63 19 22 40 43 24 28 40 39 30 33 32 33 69 85 11 16 29 31
. ; 40 48 ; .| 574 679 80 85 58 57 41 43 65 58 | 204 359 38 40 47 49 85 109 23 25 38 42
45 43 54 63 32 26 30 38| 101 98 25 25 33 32 44 35| 101 108 37 40 26 22 75 85 30 38 46 42
27 30 42 44 24 17 53 48 32 31 14 21 26 24 22 30 34 35 12 15 7 7 55 63 6 13 8 10
22 22 21 23 17 26 34 32 36 37 18 19 19 19 16 13 30 33 22 23 18 16 41 49 16 18 22 20
18 17 16 18 18 10 62 64 30 26 14 14 14 16 14 10 21 22 26 27 23 23 56 67 15 16 20 20
34 41 31 44 59 74 37 60 42 44 20 23 44 51 15 15 67 61 32 34 31 34 40 65 29 24 28 29
51 51 47 49 54 78 21 18 97 130 21 22 33 34| 100 100 | 103 82 33 36 29 29 65 63 21 26 41 43
16 20 10 16 24 1 33 38 36 36 6 9 14 25 23 19 17 21 14 18 12 14 14 22 17 20 9 10
56 45 56 53 21 21| 102 111 | 112 98 39 32 42 32 53 32| 102 9 47 44 32 28| 107 115 35 36 58 50
59 54 49 51 86 46 66 65 70 62 27 29 40 42 39 85 73 96 21 23 18 20 80 81 9 11 25 32
26 26 31 38 25 10 38 32 56 59 12 13 22 22 19 18 47 53 21 26 21 23 34 40 14 19 13 18
16 21 12 18 15 445 24 30 23 32 8 9 18 23 18 16 19 27 13 18 18 20 20 34 9 14 15 18
33 34 47 61 49 12 48 43 46 53 26 31 21 20 34 38 36 45 20 23 11 11 7 90 13 18 13 20
23 25 19 22 9 9 100 101 49 58 12 13 19 23 13 9 24 29 22 25 19 18 44 56 16 19 25 23
10 11 7 10 12 15 36 40 22 22 4 6 7 8 10 7 10 11 10 12 6 6 20 30 7 8 9 10
22 23 19 23 22 21 52 56 38 38 13 15 19 21 18 14 25 29 22 25 19 18 38 50 16 19 19 20
15 16 13 16 18 14 23 24 25 25 10 11 12 14 16 13 13 15 15 17 10 10 30 39 1 12 14 16

N U AW

Source: OECD, Main Industrial Indicators, 1999.

. Imports as a percentage of domestic demand (estimated as production plus imports minus exports).
. 1995 instead of 1996.
Belgium includes Luxembourg.
Western Germany in 1990, total Germany in 1996.

. Excluding intra-EU trade. Excluding Austria, Belgium, Luxembourg and Ireland.

. Intra-EU trade not excluded. Excluding Austria, Belgium, Luxembourg and Ireland.
. Calculated with above countries except Austria, Belgium (and Luxembourg), Iceland, Korea and Portugal.




Table7.4.1. Shareof intra-industry tradein trade with EU countries, 1996

Percentages
Intracindustry trade  Intra-industry trade  Inter-industry trade
in varieties in qualities
Canada 3.6 21.0 75.4
Mexico 2.3 11.7 86.0
United States 10.7 423 47.1
Austrdia 21 10.8 87.1
Japan 45 26.9 68.7
Korea 21 12.9 85.0
New Zealand 14 5.2 934
Austria 14.3 39.8 45.9
Belgium-L uxembourg 236 417 34.7
Czech Republic 8.8 36.7 54.5
Denmark 9.1 31.2 59.7
Finland 7.2 236 69.2
France 215 46.6 31.9
Germany 18.7 46.9 344
Greece 32 10.2 86.5
Hungary 6.9 30.6 62.5
Ireland 8.2 31.6 60.2
Italy 145 375 48.0
Netherlands 184 40.7 40.8
Norway 5.8 15.4 78.8
Poland 27 20.0 77.4
Portugal 10.8 24.4 64.8
Spain 17.8 36.3 459
Sweden 10.0 34.7 55.3
Switzerland 10.6 4.4 45.0
Turkey 5.8 9.8 84.4
United Kingdom 17.1 46.6 36.3
European Union 175 41.6 40.9
Total OECD 15.2 39.3 455

Source:  OECD calculations based on data from Eurostat.
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Table 7.4.2. Shareof intra-industry tradein trade with EU countries by industry, 1996

Agriculture
Forestry
Fishing

Mining of coal and lignite

Crude petroleum and natural gas
Mining of uranium and thorium ores
Mining of metal ores

Other mining and quarrying

Food and beverages

Tobacco products

Textiles

Wearing apparel

Leather and footwear

Wood

Pulp, paper and paper products
Publishing and printing

Coke and refined petroleum products
Chemicals

Rubber and plastic products

Other non-metallic minera products
Basic metals

Fabricated metal products
Machinery and equipment

Office machinery and computers
Electrical machinery

Radio, television and comm. equip.
Medical, precision and opt. instr.
Motor vehicles

Other transport equipment
Furniture and manufacturing n.e.c.

Grand Total

Percentages
ISIC Rev.3 Intraindustry trade Intra-industry trade  Inter-industry
Division invarieties in qualities trade

01 5.8 12.3 82.0
02 4.3 276 68.1
05 54 15.9 78.7
10 16 8.7 89.7
11 16 13 97.1
12 0.0 0.0 100.0
13 31 4.8 9221
14 110 122 46.8
15 10.9 20.6 68.5
16 12.1 21.6 66.3
17 10.3 34.8 54.8
18 10.3 439 45.8
19 6.0 26.9 67.2
20 8.3 24.9 66.8
21 16.0 25.7 58.3
22 120 66.2 21.7
23 20.2 115 68.3
24 13.0 41.6 45.4
25 228 51.4 25.8
26 9.8 35.6 54.7
27 19.7 26.5 53.8
28 13.7 535 329
29 111 47.6 41.3
30 16.7 60.0 233
31 11.2 55.3 335
32 118 41.3 46.8
33 119 54.5 336
34 28.6 24 29.0
35 209 52.1 26.9
36 15.7 40.9 435

15.2 39.3 455

Source:  OECD calculations based on data from Eurostat.
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Table 7.5.1. Share of end-use categoriesin exportsto and importsfrom EU countries, 1996

Percentages
Sharein imports Sharein exports

Primary Intermediate Capital Consumption Primary Intermediate Capital Consumption

products goods goods goods products goods goods goods
Canada 42 50.0 18.8 27.0 196 574 144 8.6
Mexico 12 64.8 22.0 119 28.2 495 89 133
United States 34 49.9 214 253 8.7 54.4 26.1 10.8
Australia 0.8 45.8 25.9 276 56.6 24.4 7.1 11.8
Japan 24 38.0 153 443 0.3 44.8 29.3 25.6
Korea 3.7 52.1 28.7 155 0.5 46.4 249 283
New Zealand 0.9 45.1 26.8 27.2 336 12.8 33 50.3
Austria 4.0 47.0 16.9 322 2.8 63.4 14.0 19.8
Belgium-Luxembourg 119 513 11.0 259 6.1 51.1 10.0 327
Czech Republic 3.0 53.2 214 223 6.9 60.3 10.7 221
Denmark 39 50.2 194 26.5 116 34.7 15.7 38.0
Finland 8.6 488 20.4 223 21 70.3 209 6.8
France 54 48.1 18.0 285 74 49.1 15.8 217
Germany 8.2 48.2 14.0 295 34 52.9 18.9 248
Greece 48 427 149 37.6 19.7 30.9 36 45.8
Hungary 19 59.9 189 19.3 6.6 53.5 9.0 309
Ireland 4.4 51.3 14.7 29.6 4.4 41.1 24.3 30.1
Italy 8.0 50.0 152 26.9 33 46.6 155 34.6
Netherlands 7.9 49.8 16.6 25.7 136 46.9 14.9 24.6
Norway 38 485 19.2 285 58.9 3.7 46 48
Poland 59 53.8 19.2 21.2 9.7 46.8 6.4 37.1
Portugal 6.1 50.4 152 283 38 374 6.8 52.0
Spain 6.2 534 16.4 24.1 11.0 411 10.8 371
Sweden 438 54.3 19.0 219 3.0 65.5 17.0 145
Switzerland 4.2 459 175 324 81 50.6 18.9 24
Turkey 54 49.3 3.7 137 14.0 273 71 515
United Kingdom 4.4 495 16.9 29.2 105 47.1 17.6 249
Total OECD 6.1 49.3 17.0 276 84 49.2 16.8 25.7

Source:  OECD calculations based on data from Eurostat.

158



65T

Table 8.1.1. Outward and inward direct investment flowsin OECD countries

In billions of US dollars

Outward direct investment flows Inward direct investment flows

1990 1991 1992 1993 1994 1995 1996 1997 1990 1991 1992 1993 1994 1995 1996 1997
Canada 7.6 29 4.7 4.7 84 10.8 6.4 82 52 5.8 36 5.9 9.1 112 85 129
Mexico 2.6 4.8 4.4 4.4 11.0 9.5 9.2 125 . . . . . . . .
United States 48.4 22.8 19.2 50.7 45.1 58.8 76.5 90.7 31.0 32.7 426 78.2 73.3 92.1 74.8 1145
Australia 6.5 4.0 5.0 3.0 4.0 132 55 9.3 0.3 3.0 1.0 18 5.3 37 6.3 6.2
Japan 18 13 2.8 0.2 0.9 0.0 0.2 32 50.8 317 17.3 139 18.1 22.6 234 26.0
Korea 0.8 12 0.7 0.6 0.8 12 23 23 11 15 12 13 25 36 4.7 43
New Zealand 1.7 1.7 11 22 27 27 37 13 24 15 04 -1.4 20 1.7 -1.3 -0.8
Austria 0.6 0.4 0.9 1.0 13 0.6 3.8 17 17 13 19 15 12 1.0 14 15
Belgium-Luxembourg 8.0 9.3 113 10.8 83 10.6 14.1 125 6.1 6.5 104 4.7 12 118 84 6.7
Czech Republic . . 1.0 0.7 0.9 26 1.0 13 . “ 0.0 0.1 0.1 0.0 0.0 0.0
Denmark 12 15 10 1.7 4.9 4.2 0.8 3.0 15 18 22 14 4.0 3.0 25 4.0
Finland 0.8 -0.2 0.4 0.9 16 11 11 15 2.7 -0.1 -0.8 14 4.3 15 3.6 4.4
France 15.6 15.2 17.9 16.4 156 23.7 22.0 232 36.2 25.1 30.4 19.7 24.4 15.8 304 35.6
Germany 25 4.1 2.7 19 1.8 134 -2.7 -0.2 24.0 23.6 195 15.3 17.2 38.8 29.5 33.2
Greece 1.0 11 11 26 31 4.3 59 36 . “ . . . . . .
Hungary 0.3 15 15 24 11 45 2.0 21 . “ . 0.0 0.0 0.0 0.0 0.4
Iceland 0.0 0.0 0.0 . . 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0
Ireland 0.3 12 12 0.9 0.4 0.6 19 17 . . . . . . . .
Italy 6.3 25 3.2 37 2.2 4.8 35 3.8 7.6 7.3 59 7.2 51 5.7 6.5 122
Netherlands 122 6.6 7.8 8.6 7.6 116 7.8 8.7 15.3 136 14.4 12.3 174 19.6 232 20.2
Norway 18 0.7 -0.4 22 14 16 34 37 15 18 -0.1 0.8 21 2.8 53 4.1
Poland 0.1 04 0.7 17 19 37 45 31 . . 0.0 0.0 0.0 0.0 0.1 0.0
Portugal 26 25 19 16 13 0.7 0.7 17 0.2 0.5 0.7 0.1 0.3 0.7 0.8 19
Spain 138 124 134 8.1 9.4 6.2 6.5 55 3.4 4.4 22 2.6 3.9 3.6 52 10.1
Sweden 2.0 6.4 0.0 38 6.3 145 51 9.7 14.7 7.1 0.4 14 6.7 11.2 47 114
Switzerland 55 26 0.4 -0.1 34 22 2.8 4.4 6.7 6.2 6.1 838 10.8 12.2 16.0 145
Turkey 0.8 0.9 0.9 0.7 0.6 0.9 0.9 0.9 0.1 0.1 0.1 0.2 0.1 0.2 0.3 0.3
United Kingdom 329 16.0 16.2 155 105 22.7 26.1 37.0 18.6 16.0 19.2 25.6 28.3 44.3 341 58.3

Source:  OECD, International Direct Investment database, May 1999.
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Table8.1.2. Outward and inward direct investment stocksin OECD countries

In billions of US dollars

Canada
Mexico
United States

Austrdia
Japan

Korea

New Zealand

Austria
Belgium-Luxembourg
Czech Republic
Denmark
Finland

France
Germany
Greece
Hungary
Iceland

Ireland

Italy
Netherlands
Norway

Poland

Portugal

Spain

Sweden
Switzerland
Turkey

United Kingdom

Outward direct investment stocks

Inward direct investment stocks

1990 1991 1992 1993 1994 1995 1996 1997 1990 1991 1992 1993 1994 1995 1996 1997
112.8 117.0 108.5 106.9 110.0 122.9 127.5 131.3 84.8 94.4 87.9 925 102.0 118.3 129.3 1355
20.6 273 317 39.6 34.8 39.8 . . “ “ . . . . . .
394.9 419.1 423.1 467.4 480.7 535.6 594.1 681.7 430.5 467.8 502.1 564.3 640.3 717.6 7772 860.7
75.8 78.0 79.9 755 92.4 101.5 1191 312 29.4 325 30.4 37.2 41.1 52.5
9.9 12.3 155 16.9 192 335 29.9 2014 2318 248.1 259.8 275.6 238.5 258.6 .
4.8 5.9 6.5 7.0 7.7 . . . 2.3 34 45 5.6 76 105 138 16.5
156 22.6 26.2 33.2 29.5 44 59 7.7 9.3 6.8
10.0 10.4 112 114 131 175 18.3 174 45 6.0 6.9 81 9.3 117 12.8 123
58.4 70.2 75.7 94.3 105.9 . 40.6 48.4 55.6 62.6 69.5 .
. . 22 32 5.9 0.0 0.0 0.0 0.2 0.3 0.3
. 14.7 14.4 14.2 17.9 23.6 . . . 15.7 16.0 155 19.6 24.5 . .
51 4.2 3.7 4.2 6.7 85 8.8 9.0 11.2 10.8 8.6 9.2 125 15.0 177 20.3
86.5 97.8 100.2 103.2 1239 1437 143.9 110.1 129.9 140.7 141.4 163.1 184.4 193.0
58.8 67.8 65.7 61.6 160.1 192.9 188.5 112.0 129.4 133.8 138.0 2137 258.1 271.2
0.6 21 34 5.6 71 119 147 159 " . . 0.2 0.3 05 0.5 0.9
0.1 0.2 0.1 0.1 0.1 0.1 0.2 0.3 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2
58.0 59.7 485 52.5 58.8 63.5 725 81L1 59.0 65.9 65.8 76.4 8L4 97.0 107.4 125.0
73.8 78.1 81.2 82.8 1034 122.0 . 109.1 119.7 124.7 124.8 149.0 177.3
17.7 14.6 15.2 145 16.3 195 20.5 10.3 112 131 135 16.9 225 .
0.1 0.4 14 23 38 7.8 115 0.1 0.2 05 05 0.7
65.9 79.6 79.2 71.1 86.2 99.8 98.4 15.7 20.5 20.9 224 283 345 36.6
125 18.1 138 13.0 222 30.5 34.2 49.5 535 47.7 44.6 59.2 719 70.9
34.2 357 33.0 38.7 48.7 57.1 53.8 66.1 75.9 74.4 91.6 1126 142.5 143.2
218.2 224.7 185.9 196.8 218.2 203.8 2355 266.3 230.8 234.1 223.8 253.2 286.4 314.3 360.5 390.3

Source: OECD, International Direct Investment database and IMF, May 1999,
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Table8.3.1. Trendsin the shareof foreign affiliatesin manufacturing employment, production * and labour productivity

Canada®
United States

Japan**

Czech Republic

Fi
Fi

5
inland °®
rance’

Germany
Ireland

Italy °
Netherlands °
Norway *
Sweden

T

urkey

United Kingdom ®

Employment Production* Labour productivity
Share of affiliates Average annual Share of affiliates Average annual Level of affiliates Average annual growth rete

1985 1996 growth rate 1985 1996 growth rate 1985 1996 Affiliates National firms
7.6 119 39 8.1 15.0 7.2 107.1 130.7 31 13
1.0 13 43 2.8 29 21 301.2 2333 21 15

. 187 . 30.7 . . 192.2 . .
32 8.6 7.1 25 9.0 15.0 774 112.8 7.3 37
219 25.8 0.2 29.0 312 15 146.1 130.4 13 21
7.7 7.1 -33 16.3 12.8 -2.8 2335 192.8 0.5 23
40.7 47.0 31 50.2 66.4 8.8 146.7 2235 55 16
129 10.2 17 149 19.0 5.3 118.0 207.8 3.6 -1.2
24.3 36.3 35 35.8 42.8 11 1735 1314 -2.3 0.8
75 10.2 2.0 9.8 14.2 4.9 1345 144.8 29 21
9.1 19.9 55 109 20.8 7.1 1215 105.6 15 28
15 55 16.0 53 124 144 372.7 2455 -14 28
138 171 0.6 19.7 30.5 5.8 153.6 212.6 5.2 18

1
2
3
4
5
6

7
8

. Turnover instead of production for the following countries : United States, Japan, France, Germany, Italy, Netherlands, Sweden. National currency, 1990 prices.

. National firms = 100.
. 1993 instead of 1996.
. 1986 instead of 1985.
. 1997 instead of 1996.
. 1994 instead of 1996.
. 1987 instead of 1985.
. 1995 instead of 1996.

Source: OECD, Activity of Foreign Affiliates database, May 1999.




Table9.1.1. R& D expenditure of foreign affiliates and national firms

Canada®®
United States

Australia®
Japan®

Czech Republic®
Finland®

France
Germany’
Greece?’
Ireland™’

Italy®
Netherlands’
Poland®

Spain®®

Sweden

Turkey®

United Kingdom™

Total R&D expenditures as a percentage of DPI*

Share of foreign affiliates

Foreign affiliates National firms in manufacturing R&D
1985 1996 1985 1996 1985 1996
0.35 0.40 0.63 0.86 44.2 40.3
0.15 0.26 222 193 5.9 12.0

. 0.28 . 0.62 46.4 37.6
0.02 0.03 2.02 232 1.0 13
0.19 041 30.9

0.36 234 " 115

0.27 1.00 10.1 21.0

. 0.27 . 1.46 . 145
0.01 0.01 0.12 0.19 9.2 10.1
0.31 0.73 0.21 0.34 63.1 68.0
0.16 0.52 231

0.24 1.09 18.0

. 0.04 . 0.26 . 139
0.24 0.19 0.37 0.34 46.4 427
0.82 3.59 82 18.7

0.02 0.08 " 16.1

0.70 0.92 18.0 39.5

1. Total manufacturing instead of total industry for Italy, Turkey, Poland and Czech Republic.

1988 instead of 1985.
1995 instead of 1996.
1984 instead of 1985.

1997 instead of 1996.
1993 instead of 1996.
1992 instead of 1996.
1990 instead of 1985.

© 0N UM WD

1986 instead of 1985 and 1991 instead of 1996.

10. 1997 instead of 1996 for R& D as a percentage of domestic product of industry.

Source: OECD, Activity of Foreign Affiliates database, May 1999.
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Table9.3.1. Cross-border ownership of inventions

Percentages

Canada
Mexico
United States

Australia
Japan

Korea

New Zedand

Austria
Belgium
Czech Republic
Denmark
Finland
France
Germany
Greece
Hungary
Iceland
Ireland

Italy

L uxembourg
Netherlands
Norway
Poland
Portugal
Spain
Sweden
Switzerland
Turkey
United Kingdom

European Union
Total OECD

Foreign ownership of
domestic inventionst

Domestic ownership of
foreign inventions®

1993-95 1993-95
235 16.9
48.0 10.4

5.0 8.8
14.3 49
3.0 18
41 33
12.6 7.3
209 8.2
33.6 12.7
35.9 18
114 9.4
6.1 8.6
8.9 5.8
6.9 4.6
9.2 34
294 4.4
83.0 16.7
289 40.1
113 24
41.6 75.0
13.2 31.6
13.2 145
394 11.2
15.8 17.6
16.6 41
10.0 10.4
12.2 28.3
70.3 222
23.0 113
6.5 35
8.2 8.1

1. Share of patent applications to the European Patent Office owned by foreign
residentsin total patents invented domestically.
2. Share of patent applications to the European Patent Office invented abroad in
total patents owned by country residents.
Source:  OECD, based on data from the European Patent Office.
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Table9.4.1. International co-operation in science and technology

Percentage of scientific| Percentage of patents
publications with a with foreign co-
foreign co-author inventors
1995 1993-95
Canada 30.7 24.2
Mexico 44.2 60.8
United States 18.6 7.7
Australia 26.5 16.1
Japan 14.3 2.7
Korea 285 8.6
New Zedand 313 19.3
Austria 41.6 18.2
Belgium 45.6 26.0
Czech Republic . 39.2
Denmark 435 19.2
Finland 35.0 8.9
France 339 8.9
Germany 329 74
Greece 384 25.0
Hungary 51.1 32.3
Iceland . 39.6
Ireland 40.3 28.7
Italy 34.8 6.7
Luxembourg . 47.6
Netherlands 35.1 15.2
Norway 394 14.5
Poland 46.0 54.7
Portugal 50.4 27.8
Spain 314 155
Sweden 389 114
Switzerland 47.9 22.8
Turkey 25.8 82.7
United Kingdom 29.2 14.7
European Union 18.0 51
Total OECD 26.0 8.8

Sources: OECD, based on data from National Science Foundation and Science
Citation Index for scientific publications, OECD, based on data from the European
Patent Office for patents.

164



Table10.1.1. GDP per capita and GDP per person employed

United States=100
GDP per person| Total effect of !Effect of % Effect of % GDP per head
active population 1 Effect of .
employed |abour force labour force™ to of population
(as% of US) | participation ootV e nopulation TP | (asop of US)
total population
@) @ E) @ 5 ©)
[(@+@+©)] [(W+@]

1985 1997 | 1985 1997 1985 1997 1985 1997 1985 1997 | 1985 1997
Canada 84 85 1 -4 1 0 3 0 -4 -4 85 81
Mexico ; 33 . -7 -2 -5 " 1 . 26
United States 100 100 0 0 0 0 0 0 0 0 100 100
Austraia 77 81 -5 -6 -2 -1 -2 -2 -1 -3 73 75
Japan 67 78 5 6 1 3 0 1 4 1 72 84
Korea 31 52 -6 -3 -1 3 -6 -8 1 1 25 49
New Zealand 66 -5 -3 0 -1 61
Austria . 87 . -8 . 2 . -11 . 1 . 79
Belgium 0 102| -19 -3 0 0 14 17 -5 -5 71 79
Czech Republic . 45 -1 . 1 -2 . 0 . 45
Denmark 72 83 8 4 -1 0 9 4 -1 0 79 87
Finland 61 80 7 -10 1 0 5 0 2 -10 69 70
France 87 92 -11 -20 -2 -2 -6 -9 -3 -9 75 73
Germany 91 -22 -9 2 2 -23 -6 -1 -5 70 75
Greece 53 63 -10 -15 -1 0 -9 -12 0 -4 42 47
Hungary 46 -12 0 -10 -2 34
Iceland . 78 . 6 -2 7 . 1 . 84
Ireland 65 90 -21 -20 -6 -3 -6 -11 -9 -6 44 70
Itay 77 91 -8 -18 0 2 -5 -12 -3 -9 69 73
Luxembourg 72 103 13 10 3 1 7 6 4 3 85 113
Netherlands 90 79 -20 -3 1 2 -14 -5 -7 -1 70 76
Norway 75 89 6 3 -4 -4 6 5 4 1 81 91

Poland . . . . . .
Portugal 38 54 -2 -4 -2 0 1 -2 -1 -2 36 50
Spain 74 81 -27 -26 -2 2 -10 -10 -15 -18 47 55
Sweden 67 75 10 -6 -3 -3 10 0 4 -3 7 70
Switzerland 81 7 4 3 1 88
Turkey? . 40 . . . . 31
United Kingdom 71 75 -3 -5 -2 -3 2 0 -4 -2 67 70
European Union 78 83 -12 -13 -1 0 -8 -7 -4 -6 66 70
Tota OECD 81 81 -5 -6 0 0 -4 -4 -1 -2 76 75

1. Labour forceis defined as dl employed and unemployed persons.
2. Figuresfor Turkey come from STl Outlook 1998 and were only available for 1996.
Sources: OECD, National Accounts, Labour Force Statistics, ISDB and STAN databases, March 1999;

Projection demographic data, United Nations 1996.
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Table 10.3.1. Relativetrade-weighted unit labour costs by industry

1990=100, US dollar basis

Manufacturing Food, beverages Textiles, apparel Wood and Paper and printing
and tobacco and leather wood products
ISIC3 ISIC31 1SIC 32 ISIC33 ISIC 34

1985 1996 1985 1996 1985 1996 1985 199% 1985 1996

Canada 1195 79.1 119.7 77.1 1304 78.2 1295 s 119.4 89.3
United States 167.7 89.7 146.3 105.7 179.1 82.9 1535 1132 145.7 118.3
Australia 1134 101.6 119.4 102.8 1159 92.5 89.6 104.1 111.2 91.2
Japan 95.0 134.4 729 142.7 94.4 179.8 90.0 169.7 99.8 151.2
Austria 86.2 112.8 81.3 1132 79.5 108.4 100.3 103.8 90.9 122.6
Belgium-Luxembourg 88.4 103.9 85.6 94.3 1219 86.6 110.6 130.2 107.5 102.8
Denmark 74.9 106.7 93.9 103.1 739 109.1 67.2 99.8 70.9 9.4
Finland 86.3 67.6 82.8 62.8 88.9 66.9 90.0 63.6 87.1 68.7
France 94.2 101.5 92.6 100.3 96.8 91.0 101.1 1035 89.7 117.8
West Germany 76.3 117.6 83.1 119.3 91.4 115.3 81.3 1109 84.8 124.6
Greece 875 124.2 87.3 108.2 98.9 1135 82.2 126.2 84.7 116.4
Italy 835 80.0 87.9 735 89.6 67.7 86.5 75.3 88.8 829
Netherlands 89.6 99.8 100.7 97.8 88.5 110.7 925 121.8 92.0 104.8
Norway 92.1 103.2 86.3 98.8 106.4 85.6 914 94.2 91.0 104.9
Portugal 82.7 121.9 97.7 95.0 83.1 107.0 74.6 144.0 67.1 1104
Spain 72.8 88.2 70.2 97.6 77.1 81.6 771 1025 59.2 96.7
Sweden 837 83.6 78.1 833 101.7 7.7 89.6 90.8 84.9 83.8
United Kingdom 99.5 87.9 86.6 89.4 93.8 79.8 1013 89.5 115.6 9.3
Chemicals Non-metallic mineral Basic metals Fabricated metal Other manufacturing

products products
ISIC 35 1SIC 36 1SIC 37 I1SIC 38 I1SIC 39

1985 1996 1985 199 1985 1996 1985 199 1985 1996

Canada 129.2 739 124.2 765 117.2 719 1124 79.4 106.5 70.5
United States 178.8 9.1 176.5 93.7 150.8 95.1 167.0 783 197.6 97.7
Austrdia 120.8 116.9 1238 86.6 1285 1285 107.6 93.3 105.2 84.7
Japan 89.3 122.7 92.4 136.9 95.5 124.9 102.0 129.5 1104 144.9
Austria 99.0 127.4 77.3 105.3 125.7 9.5 784 112.3 72.0 100.0
Belgium-Luxembourg 91.7 101.4 119.3 95.1 98.9 109.7 735 1149 62.7 735
Denmark 77.0 107.5 76.7 1116 91.8 85.5 67.6 1114 88.0 92.6
Finland 84.2 787 87.8 62.3 88.0 70.0 835 66.1 108.5 68.1
France 95.9 103.4 99.4 97.3 118.0 102.6 89.1 100.6 86.7 110.2
West Germany 71.0 114.7 90.5 110.1 83.0 102.1 70.3 127.3 95.6 93.1
Greece 95.4 136.3 98.2 1311 89.3 1115 78.1 134.6 87.4 220.2
Italy 83.9 87.7 85.0 784 83.6 70.1 785 84.3 9.1 70.9
Netherlands 911 90.8 91.3 110.8 78.6 103.8 82.9 101.5 92.6 117.3
Norway 114.8 119.4 96.1 83.0 99.3 113.6 834 101.8 91.5 78.3
Portugal 719 1233 83.3 1205 119.6 1315 90.8 1359 1109 69.9
Spain 77.1 89.1 83.6 82.3 74.9 101.6 72.6 81.4 91.9 835
Sweden 94.8 88.2 92.0 108.0 92.6 69.6 76.5 83.0 917 88.7
United Kingdom 94.2 82.9 101.3 87.4 105.7 93.1 98.6 88.8 108.2 107.1

Source: OECD, STAN and Bilateral Trade databases, May 1999.
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Table 11.1.1. Number of scientific publications

Canada
Mexico
United States

Australia
Japan

Korea

New Zealand

Austria
Belgium
Czech Republic
Denmark
Finland
France
Germany
Greece
Hungary
Ireland

Italy
Netherlands
Norway
Poland
Portugal
Spain
Sweden
Switzerland
Turkey

United Kingdom

European Union

Total OECD

Average annual Sharein Per 100 000
1990 1995 growthrate | total OECD, population,
1990-95 1995 1995

24164 27229 24 48 92
1258 2370 135 0.4 3
185599 203164 18 36.0 77
11552 14820 51 2.6 82
41275 52 599 5.0 9.3 42
1395 4514 26.5 0.8 10
2603 2915 23 0.5 80
3286 4585 6.9 0.8 57
5114 7129 6.9 13 70
. 2609 . 0.5 25
4525 5 846 53 1.0 112
3510 5054 7.6 0.9 99
27 359 36 607 6.0 6.5 63
32585 45903 71 8.1 56
1693 2650 9.4 0.5 25
2169 2582 35 0.5 25
1118 1548 6.7 0.3 43
15661 22949 79 41 40
11543 14 846 5.2 2.6 96
2764 3546 51 0.6 81
4854 6 160 49 11 16
775 1359 11.9 0.2 14
8141 14 189 11.8 25 36
9479 11 586 41 21 131
7659 10286 6.1 18 145
884 2143 194 04 3
45 355 54781 38 9.7 93
159279 207 973 55 36.9 56
379173 463 465 41 100.0 52

Source:  OECD, based on data from the European Commission (Second European Report on S& T Indicators,
1997) and Science Citation Index.

167



Table11.2.1. EPO" patent applications by priority year and by inventor

Average annua| ghare n total EPO applications
1990 1991 1992 1993 1994 19952 1996° growth rate

1990-96 1990 199
Canada 550 541 589 633 670 752 890 8.4 0.90 120
Mexico 14 14 9 14 13 20 22 7.8 0.02 0.03
United States 17 298 17 083 17 296 17 490 18161 19095 20748 31 28.38 28.01
Australia 361 395 369 408 432 453 451 3.8 0.59 0.61
Japan 12914 11631 10577 10607 10128 11529 13026 0.1 21.19 17.59
Korea 118 166 194 287 347 447 484 26.5 0.19 0.65
New Zedland 23 42 60 56 64 52 56 16.0 0.04 0.08
Austria 652 654 610 659 670 656 767 27 1.07 104
Belgium 512 595 657 779 747 796 878 9.4 0.84 119
Czech Republic 0 1 16 20 23 21 36 . 0.00 0.05
Denmark 325 356 388 418 441 455 504 76 0.53 0.68
Finland 429 416 522 568 677 681 781 105 0.70 1.05
France 4916 4960 4652 4735 4941 5094 5540 20 8.07 7.48
Germany 11490 11318 11482 11700 12375 12885 15220 4.8 18.85 20.55
Greece 27 25 36 16 30 25 38 59 0.04 0.05
Hungary 70 55 50 49 43 44 50 -55 0.11 0.07
Iceland 9 8 6 6 10 9 1 3.4 0.01 0.01
Ireland 68 65 76 66 82 95 106 7.7 0.11 0.14
Italy 2246 2299 2176 2252 2311 2455 2848 4.0 3.69 3.85
Luxembourg 41 32 27 34 23 33 56 53 0.07 0.08
Netherlands 1519 1430 1453 1456 1470 1692 2045 51 2.49 2.76
Norway 128 173 194 173 178 208 254 121 0.21 0.34
Poland 20 19 13 18 19 12 17 -2.7 0.03 0.02
Portugal 8 10 11 18 14 13 16 12.2 0.01 0.02
Spain 256 316 295 362 377 371 434 9.2 0.42 0.59
Sweden 933 919 1057 1099 1308 1384 1656 10.0 153 2.24
Switzerland 1684 1600 1728 1651 1689 1658 1856 16 2.76 251
Turkey 4 4 0 4 4 3 7 9.8 0.01 0.01
United Kingdom 3546 3416 3398 3407 3490 3634 4034 22 5.82 5.45
European Union 26 967 26 814 26 840 27569 28 955 30270 34922 44 44.25 47.15
Total OECD 60 160 58 546 57943 58 985 60 737 64573 72828 3.2 98.71 98.33
World 60 946 59 404 58 973 59 981 61 766 65 662 74 064 33 100.00 100.00

1. European Patent Office.
2. Thelatest figures include estimates of EPO applications originating from Patent Co-operation Treaty options.
Source: OECD.
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Table 11.3.1. Innovation in information and communication
technology (ICT)

ICT patents granted by USPTO"
Share of ICT patentsin total Average annual
growth rate of ICT
1992 1998 patents 1992-98
Canada 58 14.7 25.0
Mexico 2.6 29 12.2
United States 8.8 18.4 215
Australia 4.8 8.0 19.6
Japan 141 21.0 13.2
Korea 28.8 234 305
New Zedland 33 117 451
Austria 27 5.8 15.7
Belgium 4.1 9.3 29.7
Denmark 6.4 31 0.0
Finland 6.0 29.0 41.7
France 8.7 13.3 11.0
Germany 4.2 6.7 12.2
Ireland 14.2 244 17.3
Italy 4.0 7.4 151
Netherlands 10.2 16.6 15.2
Norway 45 51 12.2
Spain 4.8 6.6 17.9
Sweden 7.3 16.8 28.2
Switzerland 34 5.7 10.6
United Kingdom 9.1 15.9 17.0
European Union 6.2 11.0 15.7
Total OECD 9.5 17.6 18.6

1. United States Patents and Trademarks Office.
Source: OECD.
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Table 11.4.1. Shareof firmshaving introduced on the market
any new or technologically improved product or process, 1994-96

Mexico
Australia*

Austria
Belgium
Finland
France
Germany
Ireland

L uxembourg
Netherlands
Norway”
Poland
Spain
Sweden
Switzerland
Turkey?
United Kingdom

Percentages
Manufacturing sector Ser vices sector
. Firmswith . Firmswith
All firms 20-49 employess All firms 10-49 employees

45.8 25.0 81.0

60.8 53.2

81.3 59.0 63.9 54.0

449 22.0 45.2 11.0

68.9 26.0 455 22.0

65.5 34.0 76.5 25.0

825 63.0 82.0 41.0

78.9 68.0 61.6 60.0

76.7 21.0 62.9 45.0

75.4 54.0 59.8 32.0

64.5 39.0 41.1 20.0

34.3 16.2

52.6 21.0 . .

75.3 43.0 43.8 29.0

73.4 65.1 62.2 62.9

333 20.0 . .
54.5 40.0

1. 1994-97.
2.1995-97.

Source:  OECD, mainly based on data from Eurostat.
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Table 11.5.1. Technology balance of payments

In millions of US dollars Asa percentage of GDP Receipts/ payments
Receipts Payments Balance Receipts Payments Balance ratio (%)

1985 1997 1985 1997 1985 1997 1985 1997 1985 1997 1985 1997 1985 1997
Canada’ 397.8 12613 548.2 989.8 - 150.4 2715 0.11 0.22 0.16 0.17 -0.04 0.05 73 127
Mexico 13.8 129.9 160.8 500.9 - 146.9 - 371.0 0.01 0.03 0.08 0.12 -0.08 -0.09 9 26
United States 6678.0 33676.0 1170.0 9411.0 5508.0 24 265.0 0.16 0.43 0.03 0.12 0.14 0.31 571 358
Australia®® 68.0 2281 187.3 368.0 -119.3 -139.8 0.04 0.06 0.11 0.09 -0.07 -0.03 36 62
Japan 981.9 6873.8 1229.0 36234 -247.1 32504 0.07 0.16 0.09 0.09 -0.02 0.08 80 190
Korea" 11.3 1124 295.5 1947.0 -284.2 -1834.6 0.00 0.02 0.00 043 0.00 -0.40 4 6
New Zealand" . 20.2 . 8.2 . 12.0 . 0.03 . 0.01 . 0.02 . 248
Austria 29.8 187.6 1135 689.6 -838 -502.0 0.04 0.09 0.17 0.33 -0.13 -0.24 26 27
Belgium 673.9 43503 781.6 34477 -107.7 902.6 0.83 1.79 0.96 142 -0.13 0.37 86 126
Czech Republic® . 429 . 98.0 . -55.0 . 0.08 . 017 . -0.10 . 44
Denmark 183.6 . 161.0 . 226 . 0.32 . 0.28 . 0.04 . 114 .
Finland® 4.4 66.2 106.8 465.1 -102.4 - 3989 0.01 0.05 0.20 0.37 -0.19 -0.32 4 14
France 893.3 21647 1063.0 29894 - 169.6 - 8247 0.17 0.16 0.20 021 -0.03 -0.06 84 72
Germany 11728 11605.2 16524 13 656.1 - 479.6 -2 050.9 0.19 0.55 0.27 0.65 -0.08 -0.10 71 85
Greece
Iceland® . 0.2 .. 1.2 . -10 . 0.03 . 0.18 . -0.15 . 16
Ireland® . 100.8 .. 34142 . -33134 . 0.14 . 474 . -4.60 . 3
Italy* 144.2 1207.2 545.9 1562.2 -401.8 - 355.0 0.03 0.11 0.13 0.14 -0.09 -0.03 26 7
Netherlands® 1196.1 6202.8 1503.9 61335 - 307.8 69.3 0.93 1.93 117 191 -0.24 0.02 80 101
Norway3 28.3 118.1 76.4 290.4 -48.1 -172.2 0.04 0.07 0.12 0.18 -0.08 -0.11 37 41
Poland . 1955 . 4114 . - 2159 . 0.14 . 0.30 . -0.16 48
Portugal . 179.5 . 532.7 . - 353.2 . 0.22 . 0.60 . -0.39 . 34
Spain 1375 161.8 551.7 10738 -414.2 -912.1 0.08 0.03 0.33 0.20 -0.25 -0.17 25 15
Sweden® 874 457.1 49.3 49.9 38.1 407.2 0.09 0.25 0.05 0.03 0.04 0.22 177 916
Switzerland 870.2 27719 232.8 1262.6 637.4 1509.3 0.90 1.09 0.24 0.49 0.66 0.59 374 220
Turkey . . . . . . . . . . . . . .
United Kingdom3 1037.2 2907.8 921.8 3596.9 115.4 - 689.1 0.23 0.25 0.20 0.31 0.03 -0.06 113 81
European Union®® 5376.5 28432.9 72899 39355.7 -19134 -109228 0.21 0.35 0.28 0.49 -0.07 -0.13 74 72
Total OECD*® 14 406.3 722729 11 159.2 56 669.8 3247.1 15603.1 0.16 0.32 0.12 0.25 0.04 0.07 129 128

1. 1995 instead of 1997.

2. 1986 instead of 1985.

3. 1996 instead of 1997.

4. 1992 instead of 1997.

5. 1993 instead of 1997.

6. Including intra-zone flows. Data partly estimated.
Source:  OECD, TBP database, May 1999.
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Table12.1.1. Export shares'

High-technology industries

M edium-high-technology industries

Electrical
Office & Radio, TV & machinery Other
Total computing Drugs & communication Professional Motor excl. commun. Chemicals transport Non-electrica
manufacturing Total Aircraft equipment medicines equipment Total goods vehicles equipment excl. drugs equipment machinery

1990 1996 | 1990 1996 | 1990 1996 [ 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 19%

Canada 100.0 1000 | 104 108 34 29 23 27 0.2 04 45 48 | 445 448 11 12| 290 275 17 20 7.2 74 038 038 48 58
Mexico 100.0 100.0 6.3 19.8 1.0 04 33 4.9 0.6 0.5 14 14.0 56.2 51.9 14 2.6 319 237 36 154 145 5.6 0.2 0.1 4.6 45
United States 1000 1000 | 276 268 | 10.8 7.2 74 7.6 12 13 82 107 | 439 459 48 52 99 106 44 53| 124 120 03 03] 121 125
Australia 100.0 100.0 7.8 10.9 21 20 27 4.4 12 22 18 23 16.8 229 19 24 4.2 4.9 16 31 4.5 59 0.1 0.2 4.4 6.3
Japan 100.0 1000 | 235 236 0.2 03 74 74 03 05] 156 154 | 581 586 5.9 63| 237 191 6.5 7.8 7.7 9.0 13 14| 129 149
Korea .. 100.0 . 237 . 0.3 . 4.7 . 0.2 . 184 . 34.6 . 1.4 . 10.4 . 6.6 . 10.1 . 04 . 56
New Zeadland 100.0 100.0 11 34 0.1 10 01 0.6 04 0.6 04 11 84 128 05 038 05 05 20 2.8 33 5.6 0.0 0.0 22 30
Austria 100.0 100.0 95 9.6 0.2 03 14 10 16 23 6.3 6.0 | 413 420 25 23 94 129 58 57 85 7.3 0.6 09] 145 129
Belgium-Luxembourg 100.0 100.0 59 8.0 0.7 04 11 1.6 15 27 25 32 40.2 425 11 17 17.0 16.2 24 25 138 16.0 0.2 0.3 58 6.0
Czech Republic .. 100.0 . 5.2 . 0.7 . 10 . 0.9 . 26 . 411 . 15 . 100 . 7.7 . 9.0 . 13 . 116
Denmark 100.0 100.0 11.6 12.9 17 0.5 1.7 24 3.6 52 4.5 4.8 29.6 299 39 39 27 26 37 4.5 6.3 6.5 0.1 0.1 129 12.1
Finland 100.0 100.0 7.0 14.8 0.1 0.2 13 25 0.5 04 51 117 28.2 274 1.6 1.6 36 32 35 6.1 6.5 6.1 0.6 0.1 125 10.3
France 1000 1000 | 134 174 47 53 2.8 35 20 26 39 6.0 | 442 432 28 27| 139 130 48 55| 137 133 04 04 85 83
Germal’ly2 100.0 100.0 9.9 11.3 22 19 24 24 13 1.9 4.0 51 57.0 57.9 3.7 39 185 18.6 58 6.7 129 12.8 0.3 0.3 158 155
Greece 100.0 100.0 19 2.7 0.3 0.5 0.1 0.3 0.9 0.8 0.5 12 92 132 0.3 0.9 0.5 0.9 19 3.0 48 5.8 0.0 0.0 16 2.6
Hungary .. 100.0 . 71 . 0.2 . 04 . 25 . 4.0 . 339 . 16 . 46 115 . 9.8 . 0.7 . 5.6
Iceland 100.0 100.0 12 39 0.8 22 0.3 12 0.0 0.4 0.0 0.0 0.6 0.9 0.1 0.2 0.0 0.0 0.1 0.1 0.0 0.2 0.0 0.0 0.5 0.5
Ireland 100.0 1000 | 336 443 1.0 08| 211 228 43 58 72 149 275 300 43 43 0.7 04 4.0 36| 143 187 0.0 0.0 42 29
Italy 100.0 100.0 81 7.4 20 1.0 26 19 0.9 1.7 25 28 39.0 41.0 19 21 8.3 8.1 4.9 55 6.6 6.9 0.8 1.0 16.5 17.3
Netherlands 100.0 1000 | 127 192 21 0.7 5.2 9.7 11 21 43 68| 357 351 36 41 47 54 30 37| 176 155 0.2 04 6.6 6.1
Norway 100.0 100.0 59 59 14 0.5 19 1.7 04 0.5 21 31 24.2 217 1.7 24 22 26 21 28 11.5 12.2 0.0 0.1 6.6 7.6
Poland .. 100.0 . 45 . 05 . 0.3 11 . 26 . 257 . 0.7 . 6.0 . 5.0 . 7.8 04 . 59
Portugal 100.0 100.0 5.0 5.7 0.4 0.3 0.6 0.3 0.5 0.6 35 44| 215 324 0.7 11 70 154 5.0 7.6 5.3 4.2 0.2 05 33 3.6
Spain 100.0 100.0 7.1 7.9 21 15 20 18 13 15 1.7 31 44.0 48.1 1.0 13 229 272 4.2 4.8 8.4 79 0.2 0.6 7.4 6.4
Sweden 100.0 1000 | 122 195 16 23 2.6 13 23 36 57 123 | 423 405 29 29| 143 146 41 54 55 41 03 04] 151 131
Switzerland 100.0 100.0 10.9 15.2 0.6 11 12 15 6.8 9.9 24 2.6 57.9 58.2 139 138 13 1.2 55 6.2 16.3 17.6 0.3 0.6 20.7 18.8
Turkey 100.0 100.0 29 25 0.0 04 0.2 0.1 05 04 22 16| 129 179 03 03 15 44 20 48 7.9 5.9 0.0 0.1 13 26
United Kingdom 100.0 100.0 216 24.7 7.7 4.9 6.2 7.6 23 32 53 8.9 42.2 41.6 4.3 4.1 9.1 10.4 4.0 4.4 12.8 12.1 0.2 0.2 11.8 10.3
European Union 100.0 100.0 11.7 14.6 29 22 3.2 4.0 1.6 24 4.0 59 44.5 44.6 3.0 31 12.9 131 4.6 52 11.8 11.5 04 04 11.9 11.3
Total OECD® 100.0 100.0 15.3 17.4 36 26 4.2 4.7 1.4 1.9 6.0 81 45.8 45.8 3.8 38 139 13.6 4.6 5.7 111 109 0.5 0.5 11.8 11.2

1. Shareof industriesin total manufacturing exports.
2. Western Germany in 1990, total Germany in 1996.

3. Excluding Mexico, Korea, Czech Republic, Hungary and Poland in 1990.

Source:  OECD, Main Industria Indicators, 1999.
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Table12.1.1. Export shares' (cont.)

Canada
Mexico
United States

Austraia
Japan

Korea

New Zealand

Austria
Belgium-Luxembourg
Czech Republic
Denmark
Finland

France
Germany?
Greece
Hungary
Iceland

Ireland

Italy
Netherlands
Norway

Poland

Portugal

Spain

Sweden
Switzerland
Turkey

United Kingdom

European Union
Total OECD®

M edium-low-technology industries

L ow-technology industries

Rubber & Non-metallic Petroleum Paper, Textiles, Food, Wood

plastic Shipbuilding Other Non-ferrous mineral Metal refineries Ferrous paper products| apparel & beverages products &

Total products & repairing | manufacturing metals products products & products metals Total & printing leather & tobacco furniture
1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 [ 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 [ 1990 1996 | 1990 1996
170 173 16 21] 01 05| 04 06| 63 56| 08 10 24 31| 32 26| 21 19| 272 266 | 138 108 09 17| 54 50| 70 91
244 134 1.0 20| 05 01| 06 16| 59 15| 32 17| 31 30| 48 07| 52 28| 127 139 14 11| 37 74| 65 33| 11 21
115 112 14 18| 05 0.3 12 12 18 15| 09 09| 24 31 21 15 11 10| 160 154 | 38 36| 33 36| 74 68| 15 14
318 282 0.7 11| 08 14 14 12| 168 112| 07 10| 20 26| 54 55| 39 42| 429 372 15 17| 86 91308 245 19 19
146 147 16 17| 22 2.6 15 13| 09 10 12 13 23 26| 05 05| 44 37 37 29| 09 06| 21 17| 06 05| 01 O01
. 219 . 24 . 6.1 . 18 . 038 . 0.5 . 2.7 . 33 . 42 . 198 . 12 16.2 . 21 . 03
149 110 11 14| 01 04| 05 05] 6.2 46| 04 04| 16 21| 27 02| 22 16| 753 725| 77 6.4]103 91547 528| 27 43
236 215 3.0 30| 02 0.3 19 18| 25 25| 31 26| 58 60 05 06| 66 47| 248 229 74 67| 91 77| 28 40| 55 46
316 267 2.3 24| 01 00| 76 78| 36 24| 27 23| 33 28] 37 34| 84 56| 219 210( 30 28| 81 71| 89 95| 19 16
. 302 . 34 . 0.1 . 19 . 14 . 5.9 . 8.0 20 75 . 224 . 31 . 98 . 48 . 48
16.7 167 2.8 291 22 22| 07 07| 06 05 18 16| 50 51 19 20 17 16| 414 307 | 27 24| 60 64267 245| 60 64
196 213 11 10| 35 44| 06 05] 31 26 11 12| 37 36 15 27| 50 52| 449 360|317 247| 33 21| 22 27| 75 66
191 171 2.8 29| 06 0.7 13 11| 21 19 22 20| 39 35 16 14| 47 35| 227 21.3| 32 30| 67 57|15 113| 13 13
173 157 25 25| 06 0.4 11 09] 20 18 17 15| 45 44 10 09| 40 32| 145 137 31 32| 54 45| 45 48| 15 12
299 287 10 14| 02 04| 04 07] 61 61| 49 50 19 24| 77 93| 77 34| 589 550 10 19353 286|219 239 06 07
. 198 . 2.7 . 0.0 . 0.6 . 33 . 23 . 44 . 34 . 31 . 379 . 22 . 148 . 171 . 38
175 167 0.2 03] 08 14| 00 05| 126 105 01 01| 06 04| 00 01| 32 33|85 782 01 03| 28 19776 760| 00 00
9.5 5.6 21 12| 01 0.1 12 0.9 12 0.7 13 07| 22 12 0.7 04| 07 03] 293 201 15 10| 46 25| 226 162 06 04
231 224 3.0 30| 04 0.7 33 31 11 11] 41 38| 57 61 21 13| 35 31| 291 286 | 20 231187 172 | 50 55| 34 37
217 181 23 22| 06 05| 07 07] 22 17 13 10| 36 29 8.2 6.7 28 24| 289 269 3.6 32| 50 46|191 183 | 12 09
474 413 11 09 ] 101 61| 04 04| 158 130 12 09| 30 26| 101 106| 57 68| 219 245 ]| 86 81| 14 14| 93 122| 26 27
. 307 . 29 . 5.0 . 0.6 . 5.0 . 31 . 6.6 . 19 . 5.6 . 385 . 3.0 . 150 . 103 103
146 131 12 16| 06 0.5 10 07] 04 02| 43 41| 25 29| 38 23| 08 09| 586 486 6.2 521391 314 66 68| 67 52
259 218 31 33| 17 12 11 10| 19 19| 36 39| 40 40| 52 27| 53 39| 222 21.7| 32 29| 81 75| 92 95| 17 18
189 167 19 23| 10 03| 05 041 19 16 10 09| 43 40| 28 22| 55 51| 248 212|155 118 20 18| 19 22| 54 54
193 163 17 18| 00 00| 81 541 23 21| 08 09| 48 50| 01 0.2 13 11| 117 100]| 25 26| 52 35| 29 30| 09 09
246 211 0.9 22| 06 03] 03 08| 20 14| 35 36 17 25| 24 12| 132 91| 594 582 ]| 06 07| 437 421|147 148| 04 06
190 164 22 21] 04 04| 35 32| 25 18 14 14 32 29| 26 20| 32 26| 155 148 | 31 29| 51 53| 67 60| 06 06
204 183 25 25] 06 06| 21 20] 21 17 22 20| 42 40| 25 21| 43 34| 224 212 | 42 38| 78 71| 82 82| 21 20
185 172 21 22| 08 10| 20 18| 23 20 17 17| 36 36| 23 19| 37 31| 195 187 41 35| 62 62| 73 70| 20 20

1. Shareof industriesin total manufacturing exports.
2. Western Germany in 1990, total Germany in 1996.
3. Excluding Mexico, Korea, Czech Republic, Hungary and Poland in 1990.
Source: OECD, Main Industria Indicators, 1999.




Table 12.1.2. Growth of the value of exportsin current dollars by industry group

Average annual growth rate 1990-96 in per cent

Canada
Mexico
United States

Australia

Japan
New Zedand

Austria
Belgium-L uxembourg
Denmark
Finland

France

Germany
Greece

Iceland

Ireland

Italy
Netherlands
Norway

Portugal

Spain

Sweden
Switzerland
Turkey

United Kingdom

European Union
Total OECD"

High- and Medium-low-
medium-high- High- Medium-high- and low- Medium-low- Low-
Total technology technology technology technology technology technology
manufacturing industries industries industries industries industries industries
8.2 8.4 8.8 8.3 81 8.6 7.8
328 35.9 60.7 311 26.2 20.2 34.8
8.0 83 75 8.8 7.4 7.6 7.3
9.3 15.2 15.6 15.1 6.9 7.1 6.7
6.0 6.1 6.1 6.2 53 6.2 16
81 18.2 309 15.9 6.8 29 75
59 6.2 6.1 6.2 45 4.4 4.6
6.5 82 12.2 75 45 36 5.8
55 6.2 75 5.7 5.0 55 4.8
6.9 10.1 21.0 6.4 4.8 8.4 31
55 6.4 10.3 51 4.1 37 4.4
35 4.1 59 38 21 18 25
5.8 125 12.7 124 4.8 51 4.7
49 229 26.6 13.0 4.3 4.0 4.3
12.8 16.5 181 14.4 53 32 59
7.1 7.6 5.6 8.0 6.7 6.5 6.9
4.6 6.7 121 4.3 26 15 34
45 6.5 4.6 6.9 36 21 6.5
7.2 13.8 9.3 14.7 4.2 5.3 39
10.7 124 125 12.3 89 7.6 10.3
6.4 81 15.1 5.6 39 4.2 3.7
4.2 54 10.2 4.3 14 14 15
11.2 16.1 85 175 10.2 8.4 109
6.7 7.4 9.2 6.5 5.0 4.1 6.0
5.8 6.7 9.7 5.8 4.4 39 4.8
6.3 7.0 85 6.4 5.0 4.7 5.4

1. Excludes Korea, Mexico, Czech Republic, Hungary and Poland.
Source: OECD, Main Industrial Indicators, 1999.
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Table12.1.3. R&D intensities' and export specialisation in
high-technology industries?, 1996

Canada
Mexico®
United States

Australia
Japan

Korea

New Zealand®

Belgium**
Czech Republic
Denmark
Finland

France
Germany
Greece®
Hungary®
Iceland®
Ireland®

Italy
Netherlands
Norway

Poland
Portugal®

Spain

Sweden
Switzerland
Turkey

United Kingdom

Export specialisation

in high-technology
R&D intensity industries
1.16 10.75
0.07 19.85
3.17 26.81
132 10.93
291 23.61
191 23.69
0.35 3.36
1.32 8.03
0.72 5.24
1.95 12.92
2.16 14.80
2.48 17.39
2.35 11.34
0.27 2.70
0.41 7.12
0.64 3.85
1.07 44.25
0.92 7.45
1.66 19.21
127 5.90
0.34 4.45
0.12 5.67
0.64 7.88
3.66 19.50
2.69 15.18
0.21 251
177 24.74

1995.

S I N

. 1993.

Includes Luxembourg for exports data.

Manufacturing R& D expenditures / Manufacturing production.
High-technology exports/ Manufacturing exports.

Source: OECD, Main Industrial Indicators and R& D database, 1999.
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Table 12.2.1. Contribution to the manufacturing trade balance®

Canada
Mexico
United States

Australia
Japan

Korea

New Zealand

Austria
Belgium-Luxembourg
Czech Republic
Denmark
Finland

France
Germany®
Greece
Hungary
Iceland

Ireland

Itay
Netherlands
Norway

Poland

Portugal

Spain

Sweden
Switzerland
Turkey

United Kingdom

European Union
Total OECD®

High-technology industries

M edium-high-technology industries

Electrica
Office & Radio, TV & machinery Other
Total computing Drugs & communication Professional Motor excl. commun. Chemicas transport Non-electrica
manufacturing Total Aircraft equipment medicines equipment Total goods vehicles equipment excl. drugs equipment machinery

1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 [ 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996
0.0 00 | -25.6 -34.0 39 28| -119 -147| -29 -44| -147 -177| -408 -388| -122 -116| 242 236 -170 -180| -22 -86 29 26| -364 -270
0.0 00| -318 19.9 -3.9 12 29 11.9 -24 -14 | -284 8.0 59.5 274 | -10.3 -2.8 | 129.6 66.1 -8.3 16.3 79 -233 -2.7 00| -56.7 -289
0.0 00| 448 17.2| 408 262 74 75 3.0 16| -64 -31| 202 324 7.9 78| -410 -27.1 0.1 03| 320 271 -09 -08] 222 252
0.0 00| -57.2 -50.0| -16.2 -65 ] -201 -153 -2.8 -18 | -181 -26,5 |-117.0 -1043 | -118 -100| -31.1 -313 | -148 -103 | -230 -20.1 -2.0 -18 | -344 -307
0.0 00| 506 154 -11.2 -49| 179 02| -65 55| 505 255 1495 1546 9.9 72| 85 677 171 178 | -49 6.5 5.3 55| 367 498
. 0.0 . 25.7 . -119 . 6.5 . -2.2 . 334 . -39.8 . -203 . 394 . 8.1 . -115 . 0.6 . -56.1
0.0 00| -945 -628| -306 -22| -236 -225| -11.2 -108| -29.1 -27.3 |-167.7 -161.1 | -154 -137 | -563 -670| -169 -88| -396 -29.7| -24 -20| -37.0 -399
0.0 00| -108 -108| -17 -38]| -112 -104| -19 -34 41 67| -184 -104| -42 -46| -175 -42 09 -09| -94 -119 0.1 11| 116 102
0.0 00 | -105 -8.7 -2.6 -24 -6.6 -5.6 0.4 1.6 -1.7 -2.3 15 19 -5.1 -3.1 253 10.1 -5.3 -4.2 0.0 5.8 -0.6 -0.7 | -129 -6.1
. 0.0 . -399 . 11 . -l44 . -9.1 . -175 .21 . -109 . 9.2 . -6.6 . -134 . 31 . -85
0.0 0.0 -83 -132 -31 -24 | -150 -176 10.2 155 -04 -87 | -328 -348 4.7 46 | -169 -32.7 -39 -09 | -292 -198 -14 -1.6 14.0 155
0.0 00| -329 -265| -74 -112] -160 -144| -60 -90| -36 81| 973 -760| -101 -82| -408 -265| -94 54| -280 -289| -02 -16] -88 -54
0.0 00| -19 5.9 81 116| -83 -81 34 22| -52 02| 160 57| -27 40| 155 5.3 3.7 4.4 6.2 29| -04 -10| -63 -19
0.0 00| -21.1 -21.3 -35 -14 | -11.2 -136 12 1.0 -7.6 -7.2 97.7 90.3 25 16 39.7 285 6.2 55 10.2 14.4 -0.8 -1.8 40.0 42.3
0.0 00| -260 -321 -7.3 -4.4 -5.6 -5.8 -34 122 -9.7 -9.7 [-1135 -100.9 -8.7 -86 | -420 -36.5 -8.0 -48 | -244 -26.4 -0.1 -04 | -30.3 -242
. 0.0 . -283 . -1.4 . -113 . -34 . =122 . -410 . -6.8 . -135 . 209 .21 . -0.6 . -200
0.0 00| -730 -350| -37.8 80| -102 -115 -8.6 -98 | -164 -21.7 |-1445 -1608 | -122 -130 | -344 -405 | -281 -274 | -351 -34.0 -11 -1.0 | -336 -449
0.0 00| 579 470| -90 -43] 491 166 96 1438 82 199 -358 -149 7.9 53| -300 -274| -33 65| 115 318| -10 -09] -209 -17.1
0.0 00| -248 -287 0.5 -0.5 -46 -104 -4.6 -38 | -16.1 -14.0 | -15.6 -9.6 -9.8 -75 | -203 -182 6.0 70| -33 -37.7 16 22 42.2 444
0.0 00| -146 -99| -04 -18]-103 -67| -07 -16| -32 02| -42 -102| -06 10| -172 -196| -58 -40| 243 144]| -11 -13]| -37 -07
0.0 00| -315 -343| -99 -40]| -92 -134| -43 -60| -80 -110| -348 -558| -53 -28| -198 -415]| -116 -97| 188 197 -05 -20| -163 -194
. 0.0 . =362 . 13 . -150 . -104 . =122 . 913 . -9.9 . -149 . -3.1 . -285 . -1.2 . =337
0.0 00| -228 -244 -14 -05 | -106 -120 -3.9 -7.5 -7.0 -44 1-126.9 -59.8 -8.6 -7.2 | -39.8 -5.8 -0.1 81| -291 -30.7 -0.8 01| -484 -243
0.0 00| -36.2 -288 -4.8 -1.9 | -125 -9.0 -0.2 -40 | -187 -14.0 | -20.3 -1.2 | -154 -10.8 433 46.6 -3.7 -11| -194  -241 =27 03] -223 -121
0.0 00 | -125 14| -54 -02| -129 -223 4.3 6.8 15 172 09 -143| -49 57| 213 207| -90 -68] -21.1 -300| -09 -05| 155 8.0
0.0 0.0 0.2 -6.4 -2.7 -89 | -146 -17.2 25.0 31.0 -76  -11.3 90.7 94.2 50.0 481 | -416 -371 5.6 83 245 259 -21 -1.7 54.5 50.6
0.0 00| -389 -412| -85 -139| -121 92| -43 -58| -139 -124 (-187.7 -1548 | -134 -112 | -291 -17.2 | -147 18| -511 -494| -13 -30| -782 -759
0.0 0.0 17.9 15.1 14.3 83 -1.3 19 6.3 75 -15 -2.6 18.1 9.2 35 21| -130 -124 -0.3 -14 12.2 8.2 -0.9 -0.8 16.5 135
0.0 00 | -120 -9.7 05 11 -7.9 -8.6 13 13 -5.9 -35 225 17.5 -1.9 -1.9 9.2 34 13 16 -0.2 -1.6 -0.5 -0.6 14.7 16.6
0.0 0.0 21 -4.4 4.5 33 -34 -7.8 11 0.7 -0.1 -0.7 313 26.5 20 0.6 7.0 57 1.7 26 4.9 33 0.2 0.2 15.4 141

1. Observed trade balance of industry minus theoretical trade balance, expressed in thousandths of manufacturing trade (see textbox in text).
2. Western Germany in 1990, total Germany in 1996.

3. Excluding Mexico, Korea, Czech Republic, Hungary and Poland in 1990.

Source: OECD.
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Table12.2.1. Contribution to the manufacturing trade balance' (cont.)

Canada
Mexico
United States

Austraia
Japan

Korea

New Zealand

Austria
Belgium-L uxembourg
Czech Republic
Denmark
Finland

France
Germany?
Greece
Hungary
Iceland

Ireland

Italy
Netherlands
Norway

Poland

Portugal

Spain

Sweden
Switzerland
Turkey

United Kingdom

European Union
Total OECD?

M edium-low-technology industries

L ow-technology industries

Rubber & Non-metallic Petroleum Paper, Textiles, Food, Wood

plastic Shipbuilding Other Non-ferrous mineral Metal refineries Ferrous paper products | apparel & beverages products &

Total products & repairing | manufacturing metals products products & products metals Total & printing leather & tobacco furniture
1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 [ 1990 1996 | 1990 1996 [ 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996 | 1990 1996
40 100 | -48 -29| -09 16| -65 -56| 204 167 | -46 -21| -66 -42 7.7 78] -07 -13 60.2 62.5 519 369 |-227 -136 4.1 21| 269 370
224 -339| -64 -169 0.5 03] -34 341191 -08( 91 13| -40 -150 39 59 35 -03]| -412 51| -141 -128 | -29 54 |-240 -37]| -03 6.0
-454 -333| -69 -55 18 03]-141 -128| -41 -33| -22 -18| -18 10|-114 -49| -67 -63| -225 -17.0 29 50|-344 -295| 133 149 | -42 -74
636 586 |-115 -104 ( -0.3 35| -35 -36| 713 475| -55 -22| -68 -42 96 166 | 102 115 1082 931 | -154 -9.9 6.7 107 [117.2 909 | -04 15
-61.8 -194 05 -11 87 1191(-137 -101|-275 -134| -06 1.0 31 271-384 -201 6.1 9.7 | -1347 -149.0 -7.7 -71 |-421 -515 ] -63.7 -64.6 |-21.2 -25.7
. -1.9 . 82 . 254 . 4.1 . -148 . -4.6 . -3.8 . -9.0 . -75 . 218 . -5.2 . 499 . -159 . -7.0
-201 -410| -73 -77| -49 -52| -62 -63] 132 95| -67 -65(-100 -7.5 24 -129| -06 -43| 2821 2656 153 90| 163 118 (2419 2289 85 16.0
17.4 6.0 04 -20 0.6 1.0 0.6 02| -07 0.4 51 1.9 26 12| -81 -66] 169 9.9 10.6 0.1 137 112 | -97 -10.2 -5.3 -6.1 | 11.9 52
16.3 61| -16 -17| -02 -02)| -27 -56| -17 -0.7 38 36| -36 -25 0.0 15| 224 117 -4.3 -15 -6.6 -4.3 0.7 1.4 4.8 43| -32 -2.8
. 444 . 15 . 0.0 . 32 . -5.1 . 193 . 107 . 0.0 14.7 . 19.1 . -2.8 . 109 . -4.2 . 15.3
-26.1 -10.6 0.1 0.1 1.3 52| -24 -28| -74 -5.6 1.0 0.0 34 27| -71 -05]-150 -9.6 65.1 570 -151 -123|-116 -130| 790 675]| 128 1438
-11.3 89| -87 -68]| 115 180 -45 -27 47 10| -34 -13| -58 -20] -93 -16 4.3 44| 1424 957 | 1451 1049 | -249 -21.2 -6.9 -137 | 292 257
-63 -39 12 0.6 12 20) -16 -19| -52 -30| 07 0.8 0.0 01] -72 -44 46 20 -90 -106 71 -51|-123 -137| 157 115| -53 -33
-141 -121 | -01 -12 1.8 16| -21 -31| -71 -37 1 -08 -19 59 31|-11.3 -75| -03 06| -623 -57.2 -54 -06 [-351 -331]-164 -154| -54 -8.2
307 291)| 45 -49]-115 -160| -36 -39| 163 161 | 113 118 | -84 -48| 205 322| 105 -1.3]| 1105 1045| -110 -87| 9%2 737 | 321 436| -58 -42
. 42 . -12 . =01 .27 . -14 . 08 .21 . 27 . -03 . 68.9 . -129 . 134 . 594 . 9.0
-559 -689(-159 -155| -50 -179| -76 -43 | 459 354 | -72 -63|-226 -27.0(-494 -393 59 59| 2751 2656 | -223 -20.7 |-27.7 -29.3 |347.2 3340 |-221 -184
-398 -371| -45 -64] -01 -03 03 -03] -21 31| -27 -32)| -85 -73|-155 -106| -66 -59 18.7 56 | -16.7 -12.7 |-234 -178 | 653 402 | -65 -4.0
183 193 59 41| -0.6 25| 104 85(-112 -100(| 121 111 | 164 184 | -91 -85]| -57 -67 243 205 -6.4 -44 | 53.0 40.7|-295 -245 72 8.6
11 43| -35 -35 0.6 05| -21 -26| -17 -07] -30 -28| -46 -36| 193 192 -39 -22 16.8 17.0 -5.0 -50 |-172 -11.8 | 485 420 | -96 -83
542 659 ]| -82 -95(-120 63| 40 -45| 464 373]| -19 -30| -74 -109| 343 405 6.9 9.6 11.7 254 221 194 )-324 -275| 245 368 -24 -33
.. 538 . -16 . 236 . =31 . 173 . 33 . 6.8 . 43 116 . 77 . =90 . 234 . 130 . M4
-131 -194 | -45 -64 0.0 16| -27 -47] -81 -711 139 121 -22 -15 39 -12]-133 -122 | 1628 1034 17.3 94 11262 919 -91 -168 | 284 189
452 274 6.8 26 6.1 37| -15 -21 05 12 92 120 30 36| 122 4.1 89 23 13.7 57 -21 -3.0 | 108 5.0 57 20| -07 16
-19.7 -135| -63 -42| -20 01] 43 -34| 42 -34| 59 -29| -19 -07]| -32 -21 81 32 26.2 208 | 614 442 (-347 -229|-151 -176| 145 172
-371 -303| -41 -38)| -06 -04| -1.7 -69] -09 -14 1 -61 -53 1.6 31|-170 -95| -84 -59| -533 -57.2 -83 -95 [ -234 -26.3 -89 -104 |-127 -11.0
235 166 | -19 29| -25 -49] -14 03| -49 -39 95 111] -36 -32 01 -31| 282 174 | 2174 1926 -6.5 -8.7 (1888 1616 | 343 395 0.7 0.2
48 42 -09 -16 11 14| o6 -17| -28 -31| 02 14 0.9 0.9 19 45 37 24 -480 -375| -105 -63|-153 -124|-109 -124|-112 -65
-0.1 0.5 0.1 -0.9 1.0 16| -05 -16| -47 -32 18 20 29 27| -85 -12 28 10| -114 -104 -0.5 05| -81 -77 -0.9 -22 | -18 -1.0
-134 67| -19 -23 17 34)| -46 45| -42 -26| 03 0.8 12 12| -77 -34 18 08| -20.7 -16.2 0.9 11(-164 -127| -20 -20| -32 -26

1. Observed trade balance of industry minus theoretical trade balance, expressed in thousandths of manufacturing trade (see textbox in text).
2. Western Germany in 1990, total Germany in 1996.
3. Excluding Mexico, Korea, Czech Republic, Hungary and Poland in 1990.

Source: OECD.




Table 12.3.1. Manufacturing trade with EU countries by price/quality range, 1996

Percentages
Exports Imports

Up- Medium- Down- Up- Medium- Down-

market market market market market market

Canada 42.0 40.8 17.2 51.2 30.3 185
Mexico 26.3 321 41.6 52.3 26.6 211
United States 60.1 19.9 20.0 62.2 225 153
Australia 60.6 235 15.8 60.4 231 16.5
Japan 55.7 26.5 17.8 79.5 13.6 6.9
Korea 339 18.0 48.1 68.5 18.0 135
New Zedand 34.7 32.7 32.6 52.7 27.8 194
Austria 4.1 40.6 153 52.9 32.7 14.4
Belgium-L uxembourg 313 51.3 174 35.3 46.7 18.1
Czech Republic 155 17.9 66.6 426 311 26.3
Denmark 457 37.9 16.4 434 36.3 204
Finland 325 49.8 17.8 50.6 29.0 20.3
France 383 46.0 15.6 38.3 415 20.2
Germany 49.5 37.1 134 374 46.8 15.9
Greece 17.9 41.0 4.1 36.4 35.2 28.3
Hungary 251 29.6 45.3 46.1 256 28.3
Ireland 58.3 214 20.3 394 355 251
Italy 331 40.0 26.9 44.0 427 134
Netherlands 37.3 455 17.2 36.1 44.2 19.7
Norway 28.1 57.0 14.9 50.0 319 18.1
Poland 10.9 23.0 66.2 373 28.7 34.0
Portugal 24.4 47.0 28.6 40.0 37.8 22.2
Spain 222 49.0 28.7 334 44.7 219
Sweden 47.5 39.0 135 51.6 32.8 15.6
Switzerland 7.7 141 8.2 64.4 26.0 9.6
Turkey 16.7 23.7 59.6 42.0 37.1 20.9
United Kingdom 38.8 40.0 21.3 39.8 40.3 19.9
European Union 39.6 21 18.3 39.6 421 18.3
Total OECD 422 38.0 19.7 44.3 37.9 17.8

Source:  OECD calculations based on data from Eurostat.
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