

[image: e9789264084674_cover.jpg]







OECD Science, Technology and Industry Outlook 2010



Collective





This work is published on the responsibility of the Secretary-General of the OECD. The opinions expressed and arguments employed herein do not necessarily reflect the official views of the Organisation or of the governments of its member countries.

Please cite this publication as:

OECD (2010), OECD Science, Technology and Industry Outlook, OECD Publishing. http://dx.doi.org/10.1787/sti_outlook-2010-en


9789264084674





 Series/Periodical: 
ISSN 2074-7187 (print) 
ISSN 1999-1428 (online)



























 The statistical data for Israel are supplied by and under the responsibility of the relevant Israeli authorities. The use of such data by the OECD is without prejudice to the status of the Golan Heights, East Jerusalem and Israeli settlements in the West Bank under the terms of international law.



 Photo credits: Cover © photostockar/Shutterstock.com.



 Corrigenda to OECD publications may be found on line at: www.oecd.org/publishing/corrigenda.

© OECD 2010

You can copy, download or print OECD content for your own use, and you can include excerpts from OECD publications, databases and multimedia products in your own documents, presentations, blogs, websites and teaching materials, provided that suitable acknowledgment of OECD as source and copyright owner is given. All requests for public or commercial use and translation rights should be submitted to rights@oecd.org. Requests for permission to photocopy portions of this material for public or commercial use shall be addressed directly to the Copyright Clearance Center (CCC) at info@copyright.com or the Centre français d’exploitation du droit de copie (CFC) at contact@cfcopies.com.





Foreword

The OECD Science, Technology, and Industry Outlook 2010 is the eighth in a biennial series designed to examine trends, prospects and policy directions in science, technology and industry across the OECD area and major non-member economies. In addition to synthesising the latest available information on major policy developments, it contains a chapter on the design and assessment of innovation policy: the “policy mix”. It also provides individual profiles of the science and innovation performance of countries and relates these to their national context and current policy challenges.

In 2011, the OECD is celebrating its 50th anniversary. To mark the occasion, the STI Outlook contains a special chapter looking at how science policy has evolved since the 1960s, and describing the pioneering role played by the OECD Directorate for Science, Technology and Industry.

The main report was prepared under the aegis of the OECD Committee for Scientific and Technological Policy (CSTP), with input from its working parties. Chapters were prepared by several members of the OECD Directorate for Science, Technology and Industry (DSTI), including Ester Basri, Sarah Box, Mario Cervantes, Gernot Hutschenreiter, Nils de Jager, Michael Keenan and Sandrine Kergroach.

Ester Basri served as the overall co-ordinator of the publication. Claire Miguet prepared the statistics. Marion Barberis and Stella Horsin provided secretarial support and Joseph Loux supervised the publication process. The report benefited from substantive input and comments from delegates to the CSTP and its Working Party on Innovation and Technology Policy, as well as from members of the Secretariat.
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OECD at 50

Science and technology are everybody’s business

In 2011 the OECD celebrates its 50th anniversary, and to mark the occasion we’ll look briefly at how science and technology have evolved since the 1960s, how the OECD contributed to this evolution and the prospects for the 21st century.





Scientific issues are often sensationalised, trivialised, or misunderstood. The stories chosen by the media usually fall into one of three categories: breakthrough, silly or scare. Scare stories give a poor image of science, reinforcing the stereotype of the “mad scientist” whose research is dangerous for human health or the environment. Likewise, trivia such as the scientific formula for how to eat ice cream or write a sitcom present scientists as eccentrics and their research as futile. Breakthrough stories give an image that is positive, but just as inaccurate as scares and trivia, ignoring the way ideas and intuitions emerge, are formulated as hypotheses and then tested, vindicated, revised or rejected over a period of time.

Scientific ignorance among the media and public impoverishes debate about serious choices facing society (presenting the GMO debate as Frankenstein food versus obscurantism, for example) but can also have dangerous consequences in a more direct manner. In 1998, the UK media widely reported a study that associated the MMR (measles, mumps rubella) vaccine with autism and bowel disease in children. The reports gave the impression that the scientific community was evenly divided as to the safety of the vaccine, whereas the research in question was widely criticised, no other studies corroborated its findings, and 10 of the 12 authors of the paper rejected the conclusions. Nonetheless, the rate of vaccination dropped dramatically, and in June 2006 British paediatricians issued an open letter criticising the scare stories and calling on parents to vaccinate their children – national coverage was down to 83%, while 95% coverage is needed to provide protection to the whole community, and the number of measles deaths was rising.

Public interest

One encouraging sign of public interest in science and technology is the expanding market for books dealing with science and technology. Stephen Hawking’s A Brief History of Time, first published in 1988, has sold over 9 million copies (although how many of them were actually read is a different matter) leading publishers to devote more resources to the sector. As with other sections of publishing, much of the output is formulaic, derivative and uninspired, but books about science can both stimulate public debate and foster vocations.

The OECD plays an important role in promoting a better understanding of what science and technology do and could do, as well as the factors shaping how research is carried out and how that research is then used. Often this is controversial, so objective data, analysis and advice will become even more precious as new knowledge is created, and new possibilities and dangers are debated.

In 1961, the year the OECD was created, Soviet cosmonaut Yuri Gagarin became the first human being to orbit the Earth. Only eight years later, Neil Armstrong walked on the Moon. Astronautics was the most spectacular proof that the pace of change in science and technology had accelerated dramatically, but every area of science and technology seemed to be achieving major breakthroughs. The genetic code was cracked. The notion of quarks was developed. The world’s first solar power station opened. Other ideas would have to wait until technology caught up with imagination, for instance Alan Kay’s Dynabook, a portable device to give children access to digital content, but it was clear that science, technology and intellectual assets in general would play a major role in the economy emerging from post-war reconstruction.


Making daily life better

The big projects like exploring the origins of the Universe or probing the workings of the brain capture our imagination, but science and technology are also about making daily life better. Look at the basics – food, clothing and shelter.

Patents per million inhabitants, 2007
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Malthus would have been right about the Earth not being able to feed a bigger population if extending the area of farmland had remained the main way to increase production. Thanks to a series of innovations in animal and crop science, as well as fertilisers and pesticides, the world now produces more than enough to feed everybody (to the point where obesity is the main problem in many places) and hunger exists because of economic reasons, not agricultural ones.

In the 19th century, Gogol could write a credible story about a man who dreams of a new overcoat, whereas today, in OECD countries at least, people throw away used clothes rather than mend them, and the same is true for far more sophisticated goods too because factories can churn out products at a fraction of the cost they once did, in part because of advances in production technology.

A favourite article in 1950s magazines was the home of the future, and while the atomic vacuum cleaner and helicopter in every garage have not materialised, many products and services we take for granted were barely known half a century ago. Some of these seem very low-tech, like stain-proof carpets or non-stick frying pans (which, contrary to a popular myth, were invented in 1954, and were not a spin-off from the space programme), but there is complicated science behind them, and equally complicated technology to turn the discovery into a useful product.

Information and communication technologies have seen rapid advances too. A year before Apollo 11’s Moon landing captivated the world’s imagination, Douglas Englebart presented e-mail, hypertext, word processing, video conferencing, and the computer mouse for the first time. The computers he used were too expensive for most businesses, even if they could have found the experts needed to run them, but one of the greatest changes of the industrial age was underway. In fact, you could argue that the industrial age was coming to an end in the decade that would see the birth not only of space flight, but of the Internet, computer games, video cassettes, the ATM, and a host of other inventions ranging from artificial hearts to the bar code scanner.


Atomic age, space age, information age...

The impact of dominant technologies, and their relative importance, was even reflected in popular language, with the atomic age giving way to the space age that would then be replaced by the information age. Government thinking would have to change too, and many would agree with Harold Wilson, Britain’s future prime minister, that the type of country being “forged in the white heat” of the scientific and technical revolution would need different ways of dealing with the potentials and problems of the new discoveries. However, policymaking often lags behind the pace of change in science and technology, and the OECD’s Committee for Scientific and Technological Policy (CSTP) wouldn’t be created until 1972, long after Committees overseeing other areas such as agriculture or tourism.

The new Committee would start work just as the post-war boom started to falter. However, although the pace of economic growth slowed in OECD countries, science and technology continued to expand rapidly, even though most scientific discoveries that would prove crucial would have seemed insignificant to all but a few specialists. Putting E. coli cells in a cold calcium chloride solution doesn’t sound exciting, but they then become permeable to nucleic acid fragments, allowing scientists to carry out numerous genetic engineering operations. This illustrates a dilemma for science and technology policy makers. They are faced with demands to finance “useful” research, but it’s practically impossible to predict where science will lead, and which technologies will ultimately make the most money.


Value for money?

Ornithology provides a striking example of the limits of “value for money” thinking regarding scientific research. You could make a convincing case that bird watching is a fascinating hobby but governments shouldn’t be paying people to do it. It doesn’t have much economic value, except as a minor tourist attraction. Then along comes avian influenza, and the possibility that some national poultry industries could be wiped out, or that the virus could even mutate and infect humans. Suddenly, migration patterns, nesting habits and so on become vital pieces of information.

A funding approach that relies on spotting winners ignores the role that unforeseen connections and insights play in science and technology. To take another example. Researchers in Italy studying toads discovered that the toads abandoned breeding behaviour and fled their usual habitat in the days before the Aquila earthquake. The scientists weren’t looking for anything remotely to do with seismology, but the finding could turn out to be a “useful” contribution to predicting Earth tremors.


From investment to outcomes

One of the OECD’s main contributions to how science is done relates to the concept of national innovation systems – turning investment in science into profitable and socially beneficial outcomes. For a national innovation system to be successful, an understanding of science and technology is necessary not only for those whose livelihood depends on it directly, but also for the policy makers whose decisions influence what is done and how. It’s also important for any citizen who wishes to make informed choices about questions ranging from stem cell research to climate change, and the issues that are bound to emerge in the years to come. At the same time, there is this concern that science and technology are evolving more quickly than our ability to understand them or design policy to govern them.

The OECD addresses these concerns through a wide-ranging programme of work that looks at specific industries; the interactions of science and technology with factors shaping the world economy generally, such as the globalisation of markets; and ways to protect consumers while promoting the benefits of innovation. The aim is to give policy makers and anyone else interested in science and technology an objective understanding of the most important issues shaping the field as a whole, as well as the specific concerns of key disciplines.


Convergence and co-operation

Foremost among the latter are nanotechnology and biotechnology. Each is fascinating in itself, offering wide range of benefits, such as providing renewable energy and clean water or improving health. However, unlocking this potential will require a co-ordinated approach to ensure that potential problems are addressed at the same time as the technology is developing. Here the OECD with its wide range of technical competence, policy expertise and reputation for objectivity is playing a unique part in shaping the governance of the new technologies. Nanotechnology and biotechnology illustrate one of the major characteristics of modern science: convergence. We still tend to think in terms of traditional disciplines such as mathematics, physics, chemistry and so on, but many of the most promising new discoveries come about by combining numerous strands of research and technology.

For example, nanotechnology could have many applications in medical and lifesciences due to the fact that nanoscale devices are a hundred to ten thousand times smaller than human cells and are similar in size to large biological molecules (biomolecules) such as enzymes. Nanodevices could easily enter most cells, and some could be made small enough to move out of blood vessels as they circulate through the body. In cancer treatment, this means that it could be possible to inject into the body devices capable of bypassing biological barriers to deliver multiple therapeutic agents directly to cancer cells and those tissues that play a critical role in the growth and metastasis of cancer. Designing and manufacturing such devices though requires cooperation across a number of scientific and technological fields from molecular chemistry to engineering.

“The OECD has played a key role in the evolution of the understanding of [science, technology and innovation] policy… It is certainly one of the best sources for internationally comparable data on science technology and innovation. Data are accessible through regular publications in the form of periodical policy reviews and through data bases that are regularly up-dated. But it is also interesting to follow the policy discourse organized at the OECD secretariat. What has been said at OECD meetings and recommended by its expert groups might not always be transformed into practical use in member countries but it reflects the new ideas.”

Lundvall, Bengt-Åke and Susana Borrás 
in Innovation Handbook, Oxford University Press, (2005).


Ideas like this show how converging advances in nanotechnology, biotechnology, robotics and computing are creating unprecedented capacities to manipulate nature. This is even changing what “natural” means, both as regards human beings and other life forms, raising a number of ethical issues. For example, some countries already ban xenotransplants, the use of animal organs such as pig kidneys to replace damaged human organs. Researchers are working on “humanising” these organs via genetic modification, but also on growing them from stem cells in countries where such research is permitted. Other research explores, for example, the possibility of growing human egg cells in animals for retransplantation into infertile women, or the use of hybrid animal-human embryos in developing cures for Alzheimer’s and other diseases.


The future meaning of life

The question is further complicated when boundaries not only between species, but between living and non-living start to become blurred. In Korea, the government drew up a robots ethics charter, while according to a strategic review for the UK armed forces, an implantable information chip could be wired directly into a human user’s brain by 2035. Information and entertainment choices would be accessible through cognition and might include synthetic sensory perception beamed direct to the user’s senses. Cochlear implants to treat deafness, and deep brain stimulators to treat Parkinson’s disease are already on the market, and a “bionic eye” is being tested. Implantable brain-machine interfaces have primitive artificial vision systems and mind-controlled robot prosthetics. But these devices are designed to correct defects, while in the longer term, technology convergence may permit enhancement of healthy people. Primitive forerunners of this are treatments such as Prozac, Botox, Viagra, cosmetic surgery or doping of athletes, that change the body but are not designed to combat an illness.


The science of science policy

Despite the dazzling, or worrying, prospects opened up by the rapid and profound changes of the past 50 years, some of the basic demands on science and technology have not changed much since the 1960s – creating knowledge and understanding and transforming it into useful concepts and objects. As intellectual assets grow in importance in the global economy, a solid basis in science and technology will become ever more vital for competitiveness. In the future though, just as the boundaries between different scientific disciplines have become blurred, the definition of what constitutes a legitimate domain for scientific intervention will become broader.

The way science is done has been changed radically by the connectivity offered by the Internet and other communication tools. This allows scientists and technologists to interact better with each other, and it also allows scientists and technologists to take advantage of other types of expertise to develop the tools and foster the innovation required to meet emerging economic, sustainability and even social challenges.

This means that what has been called the science of science policy will have to change too. The OECD will have a role to play in this. As in the past, it will be expected to spot emerging issues and provide the data, analyses, and policy recommendations needed to make the most of them, and to provide a forum where the problems, contradictions and differing aspirations can be debated in an objective, productive fashion.





Better policies for better lives

As the following examples show, the OECD has been a major influence on how governments approach science, technology and innovation, and how economics as a discipline tries to understand these phenomena.

National Innovation Systems

In 1963 already, Science, economic growth and government policy convinced governments that science policy should be linked to economic policy, while in 1971 Science, growth and society anticipated many of today’s concerns by emphasising the need to involve citizens in assessing the consequences of developing and using new technologies.

For many experts though, the major contribution was the concept of national innovation systems, presented in 1992 in a landmark publication, Technology and the Economy: The Key Relationships. The origins of the concept go back to the 1970s crisis, which had provoked an in-depth re-examination of previous economic thinking on how growth came about and why growth in productivity was slowing. A 1980 OECD report, Technical Change and Economic Policy, is now widely recognised as the first major policy document to challenge the macroeconomic interpretations of the 1970s crisis, and to emphasise the role of technological factors in finding solutions, for instance, innovation can be more powerful than wage competitiveness in stimulating an economy.

Economists working at the OECD were pioneers of a new approach that saw innovation not as something linear but as a kind of ecosystem involving interactions among existing knowledge, research, invention; potential markets; and the production process. And contrary to the dominant thinking in policy circles in the 1980s and early 1990s, they also saw it as something that governments should play a central role in – hence the term national innovation strategy.

This continues to be the case today, even though we now talk of globalisation rather than internationalisation, and the emphasis of new innovation strategies has now shifted to services.
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Governance of biotechnologies

Bakers and brewers have been using biotechnologies for millennia, but today scientists are manipulating organisms, and their basic components, with ever greater precision. This raises concerns about the ethics and safety of the new biotechnologies. At the same time, even people who are worried about the dangers may recognise the benefits of better drugs or other products. Researchers and firms developing the applications have additional concerns: they want access to the new knowledge, as well as recognition of their rights regarding their ideas and inventions.

In such an innovative domain, legal precedents for protecting intellectual property may act as a guide, but are often inadequate to deal with the precise issues at stake. In the early 1980s, the debate was often presented as being about the right to patent life. The OECD argued that discoveries regarding chemical processes could be accorded protection as intellectual property. Its 1985 publication Biotechnology and Patent Protection became the basis for patent systems in OECD countries and beyond.

Firms then knew that they could invest in developing biotech applications without the fear that a rival would simply use their work without paying. We tend to think of the spectacular side of biotechnologies, but many mundane, but useful applications followed, such as enzymes that allow detergents to work at low temperatures and with far less water than before.

The OECD defined a new framework again in 1986, this time regarding recombinant DNA, and once again governments everywhere followed the lead. However, there was also a risk that too many patents would be granted, giving patent holders too much power. For instance, a company that developed a genetic test for cancer wanted to keep complete control of the testing and the databanks built up while doing it.

The OECD Guidelines for the Licensing of Genetic Inventions came out strongly against this, saying that yes, intellectual property should be protected, but it should also be shared. Health benefits should not be restricted by patent protection. Likewise, strict privacy guidelines were defined to protect the rights of the public.

Today, synthetic biology is challenging us to rethink the science of science policy. Synthetic biology promises tools to design and construct new biological parts, devices and systems which do not exist in the natural world, and to redesign existing biological systems to perform specific tasks. The science is so new that we don’t have all the answers, but the various guidelines developed by the OECD since the 1980s now provide the framework for biotechnology governance worldwide and offer an approach to dealing with emerging issues that has proved its worth and will no doubt be called on again in the decades to come.
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Rights and trust in the age of Internet

In 1980, ten years before Tim Berners-Lee developed all the components of what would become the Web, the OECD published its Guidelines on the Protection of Privacy and Trans-border Flows of Personal Data, the first internationally-agreed statement of core privacy principles. They address the twin concerns of protecting privacy and individual liberties, while minimising the economic costs of privacy-related restrictions on trans-border data flows. Over the years the Privacy Guidelines have been remarkably influential. Today nearly every OECD country has a privacy law, whereas only one-third of members had such at the time of their adoption. And the impact can be seen well beyond the OECD borders: the 21 economies of APEC have also agreed a privacy framework modelled explicitly on OECD’s Guidelines.

As the Web emerged and Internet began to develop, forward-looking thinkers began to see that the initial vision of the Net’s commercial potential as mainly a platform for business to business exchanges could be bypassed if shopping and other activities could be as simple and reliable online as in more traditional forms. Trust is the basis for any commercial transaction, but how can you trust somebody you’ll never meet to supply goods you’ll only see when (and if) they’re delivered? And how can a seller be sure online customers will pay? If there’s a dispute, who should arbitrate?

The 1999 OECD Guidelines for Consumer Protection in the Context of Electronic Commerce (“E-commerce Guidelines”) help to ensure that consumers are just as protected when shopping on-line as when buying through more traditional means. The Guidelines, which set out the characteristics of effective consumer protection for on-line business-toconsumer transactions, call for global enforcement co-operation among OECD countries and non-member economies through enhanced information sharing on consumer protection issues. These were followed in 2003 by Guidelines for Protecting Consumers from Fraudulent and Deceptive Commercial Practices Across Borders and the 2007 Recommendation on Consumer Dispute Resolution and Redress.

As new challenges have emerged – email scams or phishing for example – the OECD has reacted to give people tools to combat them. And because the OECD had already worked on consumer issues for many decades, and had experience in adapting to new developments, a lot of the groundwork was already done, enabling governments to move swiftly to get the most out of new technologies.
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Cheap communications for everybody

In 1985 when Midge Ure was organising Live Aid with Bob Geldof, he didn’t have a phone in his flat in London and had to call from the street or from friends’ places. Like many other people in the UK and elsewhere, he was on the waiting list of the only telephone company in the country. Calls charges were calculated by distance and length of time. Today, unlimited calls to numerous parts of the world are part of many standard Internet deals, and free calls are available via VoIP. The OECD played a part in this, arguing over the years that by breaking up the big monopolies and allowing different service providers to compete, prices would fall and technological progress would be encouraged.

The OECD’s pioneering role in liberalisation of telecommunication markets led to an OECD Statement of the Benefits of Telecommunication Infrastructure Competition in 1994. The statement represented a milestone, in that for the first time OECD governments agreed on the benefits of liberalising the sector, even though the majority still had monopolies. In the coming years the sector was rapidly transformed, as predicted, with rapid growth in mobile telephony, the Internet, and broadband. Liberalisation, in turn translated into greater choice and lower prices for consumers. In undertaking this work the OECD also developed a framework for trade in telecommunication services which served as a basis for the agreement on a General Agreement on Trade in Services as applied to telecommunication.
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Executive Summary


Innovation can play an important role in the economic recovery

Science, technology and innovation must be at the core of a sustained recovery


In the wake of the financial crisis, science, technology and innovation (STI) will make a vital contribution to a sustainable and lasting recovery and to the longer-term growth prospects of OECD and non-OECD economies. STI can open new avenues to meet some of the major challenges facing societies: demographic change, global health issues and climate change. To deliver on these agendas, it is essential for countries to maintain productive investments in knowledge. STI has never been more important.

But the current economic environment is challenging…


However, the economic events of the past two years have been the source of serious difficulties for STI. Firms have faced weaker demand as well as problems of credit availability which hamper their efforts to maintain innovative activity. Sharp declines in trade, foreign investment and access to international financing have also had negative impacts which have affected the global value chains that provide companies with technical expertise, market intelligence, business contacts and international partners.

… and OECD country policies show signs of diverging


OECD countries have responded to these pressures in different ways. Some have announced cuts in their annual budget provisions for research and development (R&D) and tertiary education, and others look poised to follow. This reduces resources for public research and private R&D activities in the short term, and could lead, over the longer term, to declines in the human resources available for innovation. However, others, including Austria, Germany, Korea and the United States have recently increased investment in the science base, strengthening public research and human resources in order to improve future innovation and growth prospects. In the medium term, the need for broader fiscal consolidation may place yet further pressure on the ability of some OECD governments to maintain their investment in STI.

Overall investment in R&D has slowed in OECD countries…


In the OECD area, real growth in R&D spending slowed between 2007 and 2008, with annual growth falling from over 4% in recent years to 3.1%. Patent numbers grew steadily at an average annual rate of 2.4% from 1995 to 2008, though growth has weakened in recent years, and the number of OECD-area (triadic) patents fell in 2008. Similarly, trademarks, which measure product or marketing advances, fell by 20% in 2008. To some extent the drop in the quantity of patents could be offset by a rise in quality, and firms may be using other approaches to protect their knowledge base, such as trade secrecy or collaborative IP mechanisms. More positively, all OECD countries except the United States increased their output of scientific articles between 1998 and 2008. However, there remains some concern about the extent to which the withdrawal of temporary fiscal stimulus – which in some cases has been used to strengthen the science base – could dampen investment and output.

… while science and innovation performance in emerging economies continues to expand…


The situation in some non-OECD economies is brighter. Worldwide, STI activities are intensifying and expanding across more regions. Non-OECD economies continue to increase their expenditures on R&D and have become important players. China’s real gross domestic expenditure on R&D in 2008 was equivalent to 13.1% of the OECD total, up from around 5% in 2001. The Russian Federation’s R&D spending of USD 17 billion (constant 2000 dollars, PPP) in 2008 was equal to 2.2% of the OECD total, close to the shares of Canada and Italy.

… with growing focus on environmental technologies


Such increases matter. Non-member BRIICS economies (Brazil, Russia, India, Indonesia, China and South Africa) are making significant investments in environmental technologies, a dynamic area with enormous growth potential and clear practical relevance for global challenges such as climate change, water and food. In 2007 the BRIICS countries were already focusing more on renewable energy applications than the global norm, as seen in their higher than average patent applications.

The growth by the BRIICS creates opportunities and challenges for OECD countries


The rise of STI in non-member economies presents both opportunities and challenges for OECD countries. The big emerging economies offer large consumer markets, new sources of skilled people and ideas, and new opportunities for collaboration. At the same time, the resulting reorganisation of production and research pushes OECD countries to adopt policy frameworks that support the reallocation of resources to new activities and help businesses to adjust to new opportunities and markets. Just as the improved STI performance of individual OECD countries is a source of combined strength and an opportunity to expand the global stock of knowledge to drive growth and meet social challenges, the increased activity and proficiency of non-member economies can ultimately deliver global benefits.




Science, technology and innovation policies evolve towards green

As policies evolve with globalisation...


At first glance, the national innovation strategies of OECD countries appear broadly similar, focused on strengthening innovation to improve industrial competitiveness, especially by raising productivity growth, as well as on jobs and living standards. Emerging and other non-member economies also see innovation as a means to modernise economic structures and to achieve sustainable growth. However, just as R&D investments are diverging, policies for STI continue to evolve and can vary substantially even among OECD members.

… national research agendas are becoming “greener”


In parallel with what seems to be happening in many of the BRIICS countries, recent policy trends in many OECD countries point to a “greening” of national research and innovation strategies. Countries are placing environmental issues, climate change and energy high on their national science and innovation agendas. Health and quality of life are also among their important priorities.

Building capacity through international collaboration is becoming more important…


Improving international collaboration to address global challenges is high on national agendas. Much of the focus appears to be on better governance. Some countries have reorganised ministerial or departmental functions to strengthen links between R&D and higher education or between industry and research. Others have broadened structures to involve community stakeholders. Germany and the Nordic countries have also launched strategies to internationalise their public-research sector and build their capacity for multilateral collaboration on STI.

… as are efforts to target policy support


At the same time, countries maintain their focus on key research areas and enabling technologies such as biotechnology, nanotechnology, ICT, new materials and advanced manufacturing. While most countries support research in these technologies, there is a growing effort to improve policy support at different stages of the innovation value chain (for example by providing incentives for R&D via grants or tax credits, fostering specific technology clusters or development of venture funds) in order to enhance firms’ ability to capitalise on public and private investments in these emerging technologies.

Indirect support is growing…


More countries are using tax incentives than a decade ago and the schemes are more generous than ever. Today, more than 20 OECD governments provide fiscal incentives to encourage business R&D, up from 12 in 1995 and 18 in 2004. Among those that do not, Germany and Finland are currently discussing their introduction. Non-OECD countries such as Brazil, China, India, Singapore and South Africa also provide a generous and competitive tax environment for investment in R&D. China provides generous (general) tax reductions for R&D firms located in certain new technology zones...
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The US and EU27 had around 30% each of patents in 2007, Japan 28%, and the rest of the world 12%. Switzerland,
Japan, Sweden and Germany are the four most inventive countries in 2007, with the highest values recorded in
Switzerland (118 per million habitants) and Japan (115). Conversely, China has less than 0.5 patent families
per million population.
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